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8 INT}ELNITE)ST%EFISTRICTM ih PROCEEDINGS
FR THE DISTR. AASR
Inre- ) Cxe b0 AB-I CIV () () (uryinat3 00)
) ) Adoae Alsa ) THECLERK Allnse
The DOON \AULEZ ) étshy yS (a1 (Callto Order of the Court)
@ ) am (55 THE COURT Good morning ladics and gentlemen This
TAERIPT OF RIEDING (61 1s the continuation ot trial in casw A89 009S civil (n re the
@ TRIAL BY JRY 33TH DAY
[¢V)] EEFE THE HONRMELE H REH. HUAD L (1 Exxon Valdez Could we have Dr Carlson back?
QLM 36 Pgs R &K (% Dr Carlson you understand vou re stll under oath?
APPEARANCE F:altwe Trrsarpxian MR COOPER Your Honor acoupl. ot housekeeping
Ear Plairtiffs MITHRY AN (10y matters Mr Murtiashaw reminded me [ had not offered DX86K2
@® Jann, Bell Bolgr & Cary () and 8788 A That wasinconncction with Mr Brannon s
33 Carolyn Street (11 lesumony
® mm%/mﬁ 0% (Exhibits 8682 and 8788 A ollured)
RIAN ONEILL (4 MR O NEILL Whatarethey!
m STBVE ORIR (1) We have no objection Judge
LRI AR (16§ THECOURT Defendant s 8682 and 8788 A are both
™ 2D Novest Certer (17 admitted
@ Mimegolis W SR (18) (Exhibits 8682 and 8788 A received)
612336330 9 MR COOPER Thank you Your Honoc
@ P L 0 (o CONTINUED DIRECT E\AMINATION OF THOMAS CARLSQ!
101 Third Aane Late X0 ¢ty BY MR COOPER
&) Sttle WA 8101 IR 22y Q Good morming Mc Carlson How are you?
M Dve%- 10 ) A Good morning Doing hine
*) QLet ssec weleft off suveral davs a0 and you were
(%) talking about the - vou had described the sonar counter and
Vol 34 6022 Vol 34 6024
() For Defodht %ﬂﬁg J ALY (1) wedid iflrecall correctly looked at the video Do you
e & Gates
o 1BIW 4th Aee ate &0 ¢) rccall all of that?
Athaae K F01 ) A Yes ldo
® h QW/Z54%7 1 Q And I think where | wanted to 4,0 nuxt was to ask you about
Q) gg(’s% RED 51 the =1l you could just duscribe brictly the history of the
S wm ? {2rd Stroee (&) development ot this sonar umit that s usud 1o count these adult
Nes Yok Nr Y017 (1) fish as they go upstream ta the Aenan
©) Fh 2127661 540 8) A Okay And!{haveanexhibitto help with that explanation
& ‘ﬁg; &FEG 9 Q [think you re referning to Exhibut 5581 Lit me see1f |
® Neol & Henel (10) can get that up on the momtor
dID First Unan Toar (tty A Yeah thatsn
@ 130 4th Aaie, North 12y Q All nght Can you explain then using that exhibit give
oo th 65“/5&(..”‘:78 (13) us a hittle bit of background on the historical development of
) PARIK LYNH (14) this sonar technology for the henat
BERTRAHO M. (OIFR (15 A Well the sonar counting tn Alaska got its start 1n 1961
@ Z?(SW}Z;MSS (16) when a group of people approached the Alaska state
® s Arples O3 SO an legislature Some of those people were ADF&G management
h 2BA-CID (18) brologists We were concerncd about being able to more
Intart (191 accuratdy cnumeraty cscapement in the glacially occluded
(®) Dty Clok L]EHD;R;U'[M;::JO t 0 systems lor the henai and the development actually takes
® 2W Mhaae & place
daae K BB t 11 in four major blocks And I m poing to draw a couple lincs up
) f NS { + here | mgoing to tev to do it
® Rgoredbye kz_ants'ai“ gr'maﬂ,nl Reporeer t 1 Q That s not the easiust thing, 1o write with
(¢ Midmght Sn Cort Aports >4 A Now lcanjust focus on explaining 1t [t started out -
ZE0 Derely Street Qnte 156 (28) carly on Bendix Acrospace which had a part of their business
@ rdoae K FHB
fh S7/58-1D
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i1 relating lo sonar development primarily for the Navy were
1 contacted and asked to take a look at using sonar to count
n tish They did that The first stage of development was the
11 development ot a prototype that used a different kind of
131 counting technique called Doppler where vou looked at a
hange -
61 tn frequency rather than the spikes that we talked about last
1 Thursday
11 Q Was that the first prototype on the Kvichak River that you
91 have there?
ttn A Yes that s where they deploved that and after one
1 summer s experimentation and laboratory work they decided
this
tt) wouldn t be a fruitful path to pursue 30 that ended the first
113 phasc of development the point here being that the
development
11 of sonar counting 1n Alaska has a very long history and has
1151 1avolved a numbcr of development avenues and a lot of
1161 concentrated ¢ffort in making surc these things will perform
1in thetr intended paths well
ity Q That then led to the sccond prototype on the Wood River?
tivi - A That scorrect The second prototype what they did was
t v look a number of transduccrs or a hydrophone | described
that
t 1) 1o you they are actually part of the sonar system that goes 1n
the water Thoey are relatively small maybe something on the
t 31 general diameter of a saucer for a tea cup forinstance not

t 4 very big  And the — in the second development what they did
t 31 was they took 30 of these transducers and they arranged them
in
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inuse on the Kenatsince 1978 and then we move o the
fourth phase

Q Now you re familiar with the fact = 1a fact Mr \Momin
who testified by deposition video duposition here on Thursday
talked about this at some length but you o famibiar with the
tact that there were clear water tests that were done on this
system?

A Oh yes sic

Q And by clear water tests how do vou understand those tosts
work?

A In deveclopment of sonar systems although they arc intended
foruse tn areas where you can tsce the fish you neud to
prove their performance in sutuations where you can sce the
fish so what happencd is they took the sonar system and
deployed it 1n situations where they could run what are called
blind trials where they could have one person who would count
the fish asthey passed up the river and through the sonar
beam visually ~ and another person who would thuen perform
thosc same counts using an oscilloscope and the outpul of the
sonar counter

Q Isthat what s referred 1o here on the monttor? Thercisa
reference right uader vour number two wide scale application
on Anvik Russian and Wood rivers?

AYes

Q And these units were duployed on these other rivers?

Vol 34 6026
(1 an array and the array looked sort of like a ladder laying
¢ 1 down on its back and the transducers were oriented on the
1 bracings or the steps of ladder would be so they pointed up
into the water column  And then this array was laid on the
14 bottom of the river and as the fish passced through the beams
161 that were created by the transducers why then the fish were
(1 counted
151 Q Did they then fiyure out a better way to do it?
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A Yes for limited periods of time when they were doing
testing of them
Q Now you have indication here = | gucss you ve laken usto
19 - about 78 or s0?
A Actually we re lookiny at phase four which began about
1984
Q And what s happening in phase four here?
A In phase four there 1s continued developmeunt focusing on

1 A They centainly did They duployed that system on the kenai 1 the kenai (or this particular instant inime  Thuy began to
1101 1n 1978 and ran those untl the 70s They discovered problems (10) notice that on the north bank where bathymetry or the shape
tn withthem Maintenance was a tremendous headache because 11y ofthe river channel 1s different than the south bank that the
of (t 1 [fish seem to be distributed a little bit more offshore and
11 1 the number of transducers and the amount of cabling involved (13 they were concerned that the fish were showing a behavioral
tth They also discovered that they were quite difficult for the (14) avoidance to the substrate so beginning in 1984 they
(15 tuchnicians to operate and to compare the counts made during undertook
(151 calibration with the sonar counts Plus they determined that (15) a development of a counter that didn t use the substrate
116 1n some cases why then these counters would undercount  So (t&) If you remember that one picture [ showed you of the parts
(11 what they did was they pursued ~ ADF&G came back to Bendix (1N they wanted to have one that didn t use that tube that was
and _ (15) deployed on the bottom of the river and so they did that In
t18) sard would you try again (19) 1984 a prototype was developed and 1t was tested 1n 1985
191 Q Isthat what led to the side scan system? (20) principally in 1986 on the Kenai River followed by deployment
t0y A Yes The first prototype of that system was put together (21) of a substrateless counter in 1987 on the north bank of the
t 1 in 1974 That systcm was tested i1n lwo or three clear water ( ) Kenai
{ ) systems the most notable being the Wood River Finally it was (237  Q I'think I put on the monutor an exhibit that we used last
( 31 tested on the Kenar intercalibeated with the muluple 24y week and that shows the subatrate there?
( 41 transducer system that was there and finally replaced the MTS (25) A That scorrect In some circumstances a response of the
( $1 astheycalled it and wasthe sonar - or has been the sonar
Page 6025 to Page 6028 907 258 7100 MIDNIGHT SUN COURT REPORTERS
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i tish to this substrate w as observed in the data produced by the
1 stde scanner and other observations as well so thev wanted 1o
i get 3away trom that as much as thev could
4 Q Now sothey have continued to improve and make
adjustments
(51 as necessary?
16+ A Yos that scorrect
 Q Let stalk for a minute then about the factors here that
%1 atlect the ability ot sonar like this to count fish
) accuratcly
o1 A Olay
1y Q Is there more than one factor that comes into plav there?
11 A Yuah there are several factors  And to keep them
03 organizedan my mind [ ve always grouped them in three
(14 categortes and thatis the environment that the counter 18
(% goinginto the behavior of the fish and then what [ call
ttér shillful operation of the sonar set  Those are the three
(17 things that will determine how well the — well any acoustc
(181 instrument performance
a9 Q Now we ve heard Mr Menin talk about the skill of the
( 0y opurators Is there any question in your mind that the ADF&G
t v operators are quite shtiled out there?
1\ The oncs | hnow bust are the kenai River people  Yes they
¢ 31 wore veey well skilled trained and supervised
11 Q Now vou talked about factors that affict the [cant
& ¢ m omber the proecise teem that vou used but the
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ot the Nushagak and the Aenar and these are both locations
where side scanners have been deploved One of the real
important things about deployment of acoustic svstems or any
sampling device 15 that thev tend to be quite site specific

and you Il see examples of this with other kinds of sampling,
here later on

But the Nushagak and the Renai are quite different thesr
physical characteristics  The Nushagak 1s verv much larger
than the kenas and ithas a different what s called a
hydrograph and that has o do with the way the pattern with
which water actually flows down the river  The Nushagak s
characterized what we call a tvpical hvdrograph and thatis
the Nows - the total amount of water going down the river
and the velocitius in the civer are highestin the spring of
the year when the snow and ice has accumulated over the

winter
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meits  And then through the spring and into the summer why
then there 1s a decrease 1n the total volume of water that

flows down the river and also a decrease in walter velocitics
The Kenat on the other hand 1s fed by water melted (rom
glaciers What this means is that the discharge ~ the volume
of water going down the river the pattern of thatis exactly
the opposite Inthe spring it s the lowest and increases
throughout the summer as the warmer days mell increasing
amounts of glacial ice

The nct result of all thisint rms of water velocities

Vol 34 6030
i la tors?
i1+ AThat scocreet
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which s onc of the primary determinates of how fish arc able
1o usc a river system Lhe water velocities mud channel 1n

i Q Can vou give us an example of what you mean by that? (31 other words about 600 fect from shore 1nthe Nushagak arc
11\ Yuv fcan The hust way to approach it might be to look (41 lower than water velocities within |5 feet of the shore on the
< atacauple of tvpieal situattons and I belicve that L have an 51 henat
161 shihitto help explain that (6t Q Maybe 1f you could usc that liyht pen perhaps to mark
+ MR COOPER Lot ssce while | mlocating that one (n where you mean there
v | tincask that Exhibit 5581 the one thal we just showed on (8) Now what vou rc looking at there that you re marking on s
» hi toncal development be admitted 1ato evidence (9 across scction tn the scase that you were looking directly on
0oy (Exhibit 5581 offercd) (o to the nver here?
an MR O NEILL Noobjection (1) A Right This s ~ you could cut a shce out of the niver
tt1 THECOURT DX 5581 s admuted (1 ) and actually look in to the niver The surface ofcourse s
Yy (Exhibit SSR1 received) (1) here and then this right here 1s a bottom profile
14+ BY MR COQPER 91 Q And the N and the S on each end what do those signify?
1t QRemind me Dr Carlson which cxhibit are you referring to? (151 A Thosc would indicate the north and the south banks of the
ne A Tdhketotake a look at the two sysiums that have heen (16) river
an discussed most so lar and that s the Nushagak and the Kena an  Q Sothe north bank ts -
K Q The scetors? a8 A Right The otherterm you might hear me say 1f [ fall into
an A\ No their cavironmental similanties profiles of the (19 1t —1n both cases the north bank 1s the night bank the south
10 rivers - (01 bank the left bank looking downstream 1n other words 1f you
th QAllaight 1think [ know which one you re talking about ( 1) werein a boat going downstream
1 now Lot me show vou 5665 A t 1 QWe lltry to use north and south
1\ Yiah that sthe once (3 AAllnght
4 QBingo lpgotit Goahead (91 Q Sointhe Nushagak River which is the one that Dr Rogers
t s+ A Thank you Asvoucanseehere thisisthe cross section ( 5 uses forhiscomparison and we 1l come back to that later but
MIDNIGHT SUN COURT REPORTERS 907 258 7100 Page 6029 to Page 6032
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in the Nushagak River the water low tends Lo be more rapid?
A lnthe Nushagak no 1t tcnds 1o be - pacrdon me?
Q I'was gotng to sav more tn the spring of the vear than ia
the summer?
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A That s correct
Q That s right so far  And the sonar units then have 1o be
able 10 see with thetr sonar beam tar wnough 1nto the river to

4 prek up wherever the fish happento be tn the river s that
191 A That s correct (5) nght?
01 Q And the fish arc coming up when? ) A Yeah The rule of sonar 1l the fish don 1 go through the
(" A The fish come up 1n the summer They migrate up the (0 beam they arc not counted It 5 just that simple
%1 Nushagak peakinginthe ~ peaking in July ) QSoifthe river 1s one that has a very strong, current going
n QSothe effect of the — what does faster or slower current (9 down the middle what dous that mean in terms ot where the fish
tin flow have to do with where the fish are? 110y are?
it A Well 1thasalottodowithit Work has been done (th A What that meaas ts that the tish will be near the shore and
11 ruesearch work has been done on sockeye salmon a couple (1 ) near the bottom where water velocities are lower and where
1vi rescarchers in Washington state Paulick and Delacy to look at (13 they can sustain swimminy, for the periods of time that it takes
114 the ability of sockeye salmon to swim  And what they found was (14) themtotravel 75 a hundred miles whatever it might be up the
18 that at water velocities at about four fect per sccond thal (1) river to thetr spawning sites
i) sockeye salmon could only sustain swimming for a rather briet 16 Q Soif you have a river with & rapid flow coming down the
« 1 pertod of time a2 matter of approximately five minutes afier (1N center of It then you want to deploy the sonar beam in -
11 which they would become exhausted gy well the sonar buam along the banks 1s dusiyned to pick up the
tvr Becoming exhausted 1f you re a fish 13 a very dangerous (19) fish that are close 1nto the banks because that s where they
1 situation because exhausted means that the — goiag back to (.0) are?
1 1 maybe the expericnce you all had when you exercise you 21) A Yeah you look where the tish are and that s uxactly
know (2 nght
t 1 asyouexercise your muscles get tired to the point where this (23) Q And on the Nushagak you ve got indicated here sonar
¢ 3 actually startto hurt  And what s happening the by products ( 4 range Isthatanaccurate depiction or scale dupiction ol the
41 of muscular activity are butlding up in the tissues and the {5) range ofthe sonar on the Nushagal?
1 oaly wav to get rid of thum 13 to rust and It your body rumove
Vol 34 6034 Vol 34 6036
1) them (1) A That s an accurate depiction of the sonar range on the
t1 The same thing happena with fish bul because they re cold () Nushagak in the early years that had the program
11 blooded the amount of time required for this to take place s 3 Q And those arc the ycars that Dr Rogers utihizes in making
1 measured 1n hours rather than minutes t4) his comparison ot the Nushagak sonar counts to Nushapak
11 Q And they justcan t stop swimming for an hour or so? tower
o1 A That s right Plus this means they consume a lot of the (5 counts to come up with this undercount?
ncrgy that should o into creating the eggs and the sperm and (6t A Those arc some of them
petung them to the spawning site (n Q Well it looks fram that scale that the sonar range 1sn t
Q So they wiil try to go where the Hlow s the leaswt? 81 ruaching very lar out tnto the river?
ttm - A They will o where the Tow 1s the lvast  And other 9 A No notatall Intact it scovering a small part of the
i observations and work has buen done that indicate that (10) total rugion where lish actually muyrate up the Nushagak
uckeye (1) Q And in the Nushagak because that water {low 15 — well
111 sailmon like to have = interms of performance they like to (1) whats it about the water flow out here in the center part of
1)1 move about about three and a quarter and three and a hal( fuet (13) the Nushagak that sheds light on whether the sonar in the
114) per second relative to the water (1) Nushagak s picking up all the fish?
(151 What that means s that 1f you add the veloety of the (15) A What it 13 1s that the water velocitics are such that fish
ey water saythat stwo feet per second and the swimming specd (1) canutilize a greater part of the cross section of the Nushagak
11 ofthe fish say | 5 fect per second you getthat3 3 5 feet (17 thanthey canof the henar  Onthe kenat forinstance during
g1 pursecond And those are kind of rules of thumb or numbers (18) the adult outmigration period within just a very short
tivy that are good to keep 1n mind when you re trying to evaluate a (19) distance from the shore water velocitics can be as high as
m1 st as being onc suitable for or to understand better how ( 0y (our feet per sucond and outin mud channel they can be live
11 hish arc using a river ( 1) orsix feet per second
v QAndthe - Iut ssee tf we can bring this back to the sonar (2) Onthe Nushagak youcangooutto mid channel and sull
3 now ("3) encounter water velocities that ace in the neighborhood of two
t 41 The fish like to go since they are swimming ay atnst the (24) to three fect persecond So whatthis meansis giventhe
t 51 current where the current s the least? (25) range of the side scan sonar that was used in the carly yoars
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1 inthe Nushagah ut covered 60 feet ot range but the fish (h moment
1 actually could move up the river being otfshore more than 60 (1 Inother words it vou took on the Nushagak the sonar range
Woteet

ts  Q Now were there studies done on the Nushagak that
s+ demonstrated that phenomena?

13
(7
]

A Yes Infact — well the Nushagak program beganin 1979
under a legislauve mandate and cach and every year of that
program up untl recent the major concerns were the fact that

9 lish appeared to be gotng around the end of the sonar beam

and
1m were not bung counted  Undercounting on the Nushagak was
an b
111 acknowlidged fact tor years and vears and vears
1t 1 Q Now st possible to teil by looking atthe information
“tiu that comes (rom the sonar whether or not there may be fish
1141 passing by outside the range of the sonar?
131 A Did you say does it indicate?
ter Q Is it possible to tell from the information you get from

tun
us
[k}
(0
(S}

-

=

A

the sonar unit whether there may be fish out beyond the range
of the sonar that aren t being counted?

A Yesh The way that the vertical — the way that the
distrihution of fish along the away is displayed gives you a

lot ot information about what this likcly behavior of the fish
1s whuen and whether there are fish that vou re not counting
that arun | passing throuph the beam

\IR COOPER Your Honor { daskthat 5665 A be

admutted # v

(31 here and you could actually — the information from the sonar
(0 counter will tell you in five feet increments this obviously
(5) 1sn tto scale how close to the sonar transducers the fish
(6) passby?
(A Yeah that s exactly ut
8y Q Because it s able to tell the distances?
9 A Right it s able to measure the distances
@10y Q So the chart you re showing 1s taking the north and south
(in bank and you re going to show how much fish there are 1n cach
t1 1 ol these hive {oot suctors as you go out 60 feet?
3 A Yes that scorrect
(tar Q Iguessthat stheone lcan tget 7096 A
s A Well looking at this what this indicates 1s that on the
(t6r north bank tn particular there is a trend of increasing
un numbers of fish as you move out lowards the end of the sonar
(18) beam What ADF&G and others interpreted this 1o mean was
that
(19 there were fish — that there was the high likelihood there was
(20) fish beyond the range of the sonar beam that were not being
( 1y counted and that therefore the sonars were undercounting the
{ ") escapement
t 3 QNow we retalhing about the Nushagal here not the Kenat?
(31 A We rcalling about the Nushagak nght And a similar
¢ $1 tread but less strony, was also indicated for the south bank

1
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(Exhihit 665 A offired)

MR O NEILL Noobjection

THE COURT 5665 15 admutted

(Exhthit 5665 A revutved)

BY MR COOPER

QL tme howvou 7096 A Dr Cuarlson

Now s this an exhabit that will help you tell by looking
at the intormation from the sonar counter whether thuere may be
tv hup ahove the sonsr counter?

\ Yus

Q Cuan you vxplain how?

A Sur. can  Along the — if you remember the cross sections
where we were looking down the river the north bank being on
the right the south bank being on the left thisis oriented
in a similar way Where the shores — | m going to mark where
the shores will be
That would be the location of the shore where the
transduccer is located and then as we move 1n this direction
and this dircetion hoere woe e looking {rom the shore into the
fiver il and these distances here ace distances in feet
And the way the side scannur works is 1t accumulates counts in
what are callud scctors and those are blocks that have a
distance ol five fuel orcorrespond to a rance of five feet
And along this axis arc percentages  What this shows —

Q Dr Carlson It me call back up the previous exhibit for a

Vol 34 6040

t Q So you figure giventhatirend forinstance onthe north

t1 bank because the farthest sector out s between 55 and 60

3 let?

141 A That s correct

v QSoifyou re yetting 8 lot of fish out there and the

t6r numbers secm to be yoing up the logic 131 the sonar could

i1 reach out cven further you would have vven more fish out

) there?

(91 A That scorrcet that s the logie
(10y  Q So the basic lesson that you draw {rom these sector
(t1r analyses s what onthe Nushagal?
(1) A Forthe Nushagak the lesson that was drawn and really
(tn drove that program was that the sonar counters were missing
tta) some of the fish because they were swimming beyond the
range of
(1) the sonar [ guessthat s the basic boltom line
6 Q And s that a reason why the as you undecstand it why the
nn Nushagak counter not the Kenar but the Nushagak counter
would
tg tend to show an undercount of fish comparcd 1o lower counts
19 like Dr Rogers was talking about?
(o AThat scorrect The Nushagal counts were nol represent d
1) by ADF&G as bein, accurate vstimaltes of escapement and
their
t ) annual reports in their program really amply demonsirate that
3 QNow Dr Rogers if you recall simply takes the Nushagal
(*41 uxperience and savs well 1t must apply to the Kenai as well
{ 51 as because 1fthe Nushagal counter undurcounts well the
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Kenai must undercounttoo Well you ve looked at that claim
1 have you not?

Y A Yes [have The fundamental underlying assumption 1n D
+ Rogers analysisis that fish behave the same  Fish bohave the

[§D)
(@8]
h
7]

Vol 34 6043
(Exhibits 7096 A and 5594 A received)
BY MR COOPER
Q Dr Carlson wure there anv studics done ro wntls or tairly
recently onthe Renaito sce if there woere ~to usc anv oth r

9 same particularly sockeye on the Nushagak asthey do on the 51 analysis to sec 1 there were anv great number ol hish passing
61 Kenat B t6) beyond the range of the sonar counter there so that they
Q And vou don thelicve that s correct for the reasons that (M weren 1 being counted?
81 you explained a moment ago about the {lows? (8 A That salwaysbecnaconcern When I spoke with Al Menin
# A Yes that sonc piece of evidunce that s correct 9 about that he indicated when they tnially deploved the sonar
w Q And now we ve scen by this sector analyais that in the (10) counter that they spunt ime looking 1n other parts of the
111 Nushagak the fish tend to - there are sull a lot ot fish out (1) river to vahidate their assumption sbout the distribution ol
1 inthe center of the river where the flows in the Nushagak ¢y fish and thenthe Alaska Department ol Fish & Game people
1v aren tall thathigh Have you iooked 1o see what the who
114y situation 13 on the Kenay? (13) operate that site arc really seasitive to that  And n fact
sy A Yes [have (t4) 1n the fourth phase of development of the couanter for the ~
a6 Q And we ve got another chart comparable to - this sector (15 the sonar counter for the Kenai site they actually did do a ’
111 analysis comparable to the Aunai (16) special study in (986 and then another studv 1a 1992 that 1n
us Now again this s the same concupt We re look at the - (i1 part or wholly addressed that issue
119y for instance onthe north the transducer would be down here 08 Q And in the 1992 onc 1s that the one where they brought in
0 and then we e looking at each suclor? (19 another counter that could see farther out?
1t AThat scorrect Inother words we rc looking from the (.00 A Yes that scorrect Inboth of these they did that
1 transducer into the river uh huh (1 Q And just - what was that picce of equipment?
v Q Here forinstance this licst bar means that ten percent 22) A The oncin 19927
41 of the fish that were counted were within the tirst five feet? (3 Q Yes
st A Five feet that scorrect that s what that says (200 A That was a — it was actually anothertype of sonar systum
(-5 that had — that was primarily designed for lony ranpc
Vol 34 6042 Vol 34 6044
1 Q And forty some odd purcent wore butween live and ten feet? tty apphcauons
1 A That scorrecet t1 QSoitwasdesiynid to sco farther out?
v Q Now what do vou - what does this trend tell you? M A It wasdesiynid 1o seo farther out that s correet
1+ A What that trend savs i3 that the lish are near shore (49 Q And as you understand 1t they deployud that unit there lor
s onented Jtdousn t show any cvidence of fish being (5) apenod during the run?
16 dustributed such that they would be passing around the end of ) A Yes dunng 1992
1 the ray asthey move up the river system  That strue of the (M QThere was an ADF&G report thal reports on this?
» naorth bank 8) A That scorrect areport by Bruce hing
Inthe case ol the south bank why then there are some 1 Q And what basically Jid they tind when they brought this
1w small counts as you look towards the cad of the ray that (10y other unitinto check to see if there were fish farther out
11 there may be some small amounts of fish that pass around the (tn beyond the range of the sonar?
¢t 1 ond of that countur but that the majonity of the fish do pass (12) A What Bruce was interestud in doing was estimating the
1)) through the counter near shore (13 number of fish that were migrating up the Kenat River beyond
tar Q Sodo you behieve bascd upon that that the kenai counter (14) the range of the side scan sonar system so what he did was he
151 sn fact picking up fish or the Kenai counter 1s not (15) deployed it = he deployed this other kind of sonar so that he
1161 undercounting based upon great masses of fish passing (16) could sce essentially most of the way across the kenai Ryver
h vond (17 In fact he could sec B0 meters across the river and the total
11 the range of the sonac? (18) river s only a little over a hundred meters About |10 meters
118\ Yeah Theconclusion that | draw from this s that the (19) wide
av Kenaicounter 1s not signtficantly undercounting because of (0) Q Sothat sabout 240 fcet?
t 01 fish passing beyond the range of the sonar systems (21) A Yeah Oranotherway of saying it 1s he could seu sbout $0
+ 11 MR COOPER Your Honor | would move to admit both ( ) percent of the way across the river
» 7096 A the sector analysis and 5594 A on the Kena 233 Q And the sonar counter on the river the rangc as indicated
Yy (Exhibits 7096 A and 5594 A offured) ¢  on this exhibit we re looking at 1s about 60 fuut?
4 MR O NEILL Noobjcction t 59 A That scorrect
t 55 THECOURT Both admitted
Page 6041 to Page 6044 907 258 7100 MIDNIGHT SUN COURT REPORTERS
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i1 Q Sohe s able to sce farther out to determuine 1f there 1s (1) remind us what you were talking about there?
« 1 hsh passing bevond the range of this counter? (1 \Well whatwe re talking about thure 1s the way sonar
11 A Fourtimcs as tar 31 svstems work particularly the tvpe of sonar system that the
1+ Q What did he 11nd? 141 Bundix side scanner tallsundee When tish are located close
A Wl he actually made an ostimate and that csumate was 151 together so thatthuv are separated by less than three inches
v that the number ol tish passineg bevond 20 muters was about 4 (61 nrange and justlcaveatatthat why then the ccho that
1 lish per minute i1 would come back could not be distinguished at least by the
s1 Q Lt me show vou DXS6EL  {s thisa copv ot the report by 1 machine (rom an ¢cho that contained one hish
(1 Me Rang that deals wath this situation? 1 Sof you had two lish together why then they would be
i A Yes s (101 counted as a single fish and - so that s how that works
i Q Andan it he eeports the hindings that vou were just 1ty Q So the issuc here 1s whether or not the fish as they go
11 talking sbout? (1 ) through are close «nough together 1o be counted as a single
ity A Yus that scorrect un fish [If you had two fish counted as a single tish you would
_t13)  Q Show vou on page 5 | ve highlighted some language there (1) have some kind of an undercount?
(51 try and zoom 1n on that (159 A Right And the question s dous this occur - or the
t6r  Inthe highlighted part there tew fish migrated more than 116 questions are does this occur and how frequently does it
1m 20 M Is that 20 meters? (n occur
vixs A That s correct that s a standard notation (181 Q Now did you set out to try to answer those questions?
ti9r Q That s basically about 60 fuet the range of the exisling 199 A Yes [did Thure was no information available in the
tm sonarunn? ( 01 literature to help point the way so | undertook a study to
v A Yes ( 1) estimate that
« 1 Q From the Iryasducer maximum lish passage bevond 20 ( 1+ Q Dud this study start with some old photographs?
meters t» Altcertainly did It started with photographs that were
« v oor 60 fuct approximately was less than 4 lish por minute ( 41 taken1n 1955 on the Wood River
11 Now whatdous 4 lish por minute mean? t 51 Q How did vou happen to know that thure were photographs?
1\ 4 Lish per nunute 1l vou start translating it into the e
Vol 34 6046 Vol 34 6048
1y aumber ot hish that might have huen missed 1f you multiply 1y A Well this project had been done by the man who was my
1 it -~ what it means s It s say that 30 fish per hour were t1 major profussor lor my master s work and was part of the
uonot ounted and so it vou Lo shead and you multiply that out (31 history of the duvelopment ~ Jevelopment of escapement
+ v rthe total outmigration eventhough the number here would 41 «stimation methods that are currently used throughout Alaska
© r present what s happoening more at the puak rates why then 15y Q Now what was it — what did the photagraph show? What
vou 6y were they photos o?
1 obtain 1n undercount estimate of something in the (" A They were photos of fish passing up the Wood River and
n 1whhochood 81 they — the wav that they did the study during the — well
v ot 20 000 fish " they did it over scveral =
a0 Q 20 000 for the whole run? (10 Q Let me interrupt vou Is the Wood River a clear river?
tn A Forthe whole run 11y A The Wood River s clear at that location where the
um Q And that s compared ta ~ how much ol an undercount docs (1 1+ photographs were taken which 1s just below lake Aleknagik
1ty Dr Rogers sty thure was on this Renai ¢countur? 3 Q Sounlike the Kenat vou can look in the river and count
it A s csimate was || nulhion tish (14 the (ish?
v Q Farawavys (rom 23 000? (s A Yes
s\ Yeah guite a difference tt61 Q So you were saying how these photographs came to be
19 Q Now what docs this then lead vou 1o conclude about Dr taken
a6 Rovers clhumol over a milhion missing fish? an A This was the same pertod of tiume where the tower countiny,
11 VWil this and other evidence leads me to belicve that 1) methodology what vou ve heard so much about and will be
it - thatit s not realistic incorrect (19 hearing more ahout was developed same pertod of ume  One
1 Q Now weu ve boen talhing about the question of whether or of
o actth counter might mass fish because the hish are too far t 01 the realizations was the tower counts would be lahor intensiv
« i out hevond the heam of the sonarunit Lot sshift gears fora € 11 sothere wasa method Lo try to lind a luss intensive method
mament ind let < talk about whethoer the caunter might he t 1 and photography was found to b luss intensive
v nuoan hish tor another reason {11 Sowhatthey did during the 1955 escapement they took onc
t 4 Y umentiondd this concept of closcacss or proximity when t 44 photograph vvery minute during the autmigration The
§1 we were looking 1t the videotape the other dav - Can you just (.51 photopraphs were taken from a camera that had approximat Iy
the
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! dme perspeclive as an observer on a counttng tower would tr Q What kind ot passage rates are we lalking about n these
have t) photographs more or less? —
¢ 1 Q About how many photographs did thev end up with as part ot 13 A lnthese parucular photocraphs this one out hure would be
w this study? 41 onthe lower end of the scale (indicating) and would be »
141 A They ended up with over 25 000 photographs A lot ot t31 passage ratc onthe ordec of say 900 tish por hour
1 photographs ) thousand fish per hour And the irst photoy raph | showed vou -
161 Q A lot of photos of a lot of fish? (1 those would be passage rates on 2 higher luvel up around sav
A That s correct ) 6 000 fish per hour
%1 Q Now you ve broughtacouple of these photographs with you 9 MR COOPER Your Honor | would ask to adnut Exhibut
91 hure today or we ve got them set up here on the sereen in wo; 1799 DX1799 consisting of those two photoy raphs
10y order to show what these photos are like? (n  (Exhibit DX1799 offured)
11y A Yes that snight Thisis an example of onc of the (t1r MR O NEILL Noobjction
1 1+ photographs and this 13 onc of a higher density survey 1n un THE COURT 1799 wo photographs 1s admitted
1131 other words larger number of fish within the photo frame 14y  (Exhibit DX1799 received)
t4 Q Enlarge that there (5 BY MR COOPER o
usr A Great Thank you & Q Now you have anotherchart Dr Carlson to help explain I'
e Q Well Tdidn tdotoo youd of a job vnlarging 1t Maybe | 111 then what you did afier you looked at these muititude of
117y can ask Rob to help me out «18) photographs?
t1s1 These photos were taken from above? 9 A That s correct -
ity A Yes that sright lookiny into the water column  So what 0 QThis1s DX8752 Shall we start on the ILft hand side
1 01 we re seccing is the dorsal aspect  You re looking at the fish 21) there?
« 11 from the top down ( 1 AOkay Whatthe left hand side shows s the | guessthe -
t » Q And you ve brought this photo 1n because 1t shows — (2) one of the primacy conclusions or primary results of the photo
¢« v ARight When we initally looked at the photos 1t was (24) study
i+ 4 clear that those situations where fish would be close enough (-39 What I nceded was [ nceded a relationship butween the
¢ together so that their cchos would muerge were not particularly
Vol 34 6050 Vol 34 6052
i common and what we vndud up doiny, lor were situations such (1) aumber of fish likely not counted and the passage rate the
as t) number of fish passing within an increment of time  and that s
t1 theone [ li circle here  And in this particular case you can () what this left hand figure shows
1y se¢e that stwo fish where one lish 1s shightly below the 4 Q So we have on the botlom passage rste of lish por hour?
41 other The rest of the fish arc oricnted sort of like a (59 A That scorrect foc those passage rates charactcristic of
190 latuce structure you could sav wherc they are separated {rom (&) the Kenat
¢1  ach other (n Q Sothe one [ circled indicated on this horizontal axis
MR COOPER Ifwelook at 1799 Your Honor while Rob %) thisas | 000 fish pur hour?
x1 1> soominy 1n on that torus [ 1 ask that 17 = weli 1 A That scorruct
i actually these are difforent frumes ol the same oxhibit 11 (100 Q And then we have hore the percent undercount per hour?
vy 30 shead and do the other once and then deal with them as a (tty A Percentundercount
(1 group (13 Q Based upon the number of fish that were too close tor the
1 BYMR COOPER (1) sonar to distinguish?
ny Q Okay (t4y A That scorrect
(141 A The reason that | wanted to show thts one 13 the 1dea of (15 Q So atapassage rate of | 000 fish per hour your analysis
115; 1nstantancous denaity or aumber of fish per frame 18 (16) ofthe photos would 1ndicate there was a percentage
1161 extremely important asltried to go through and explain the undercount
tin analysis that I performed  And if you look at any paruicular (1 of — that stoo high I guess but about what?
1% 1nstant of ime during the eseapement of fish tnto a niver (19 A On the order of about one percent  About there
11 system you will find during those periods of time when passage (191 Q If you go all the way out to this higher passage rate
m rates are hiyher in other words more fish per hour are (z01 6 000 fish per hour that was the highest onc indicated in the
« 1y mugrating why thun you uxpect to see the instantancous (21) photographs?
density ( 1+ ANo Thehighustinihe photoyraphs was around almost
1 higher 2 10 000 fish pur hour This ts the highost tor the Renay
v [l you took more photographs you would suspect to see more t & system
t & {ish Whenit slower you would expuctto sce fewer fish (31 Q Sothat sashigh -
¢ 51 within a frame or lower 1nstantancous deasiny
Page 6049 to Page 6052 907 258 7100 MIDNIGHT SUN COURT REPORTERS
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\ That »as high as the kenaipots around 6 000 per hour
+ Thal » the ruason that portion 1s presented here
u  Q You gut a purcentage undercount at that highest rate on the
11 Kenat by comparing these Wood River photographs of about
what?
S+ A Onthe orduer ol about tour percent or so
61 Q Now onthe night side that s the highest passage rate?
A That s correct
&1 Q And then the nuxt quustion becomes how olten do you get
1 the high passag. rate?
m A That s exactly nght  Foriastance on the henay River
1 the escapuement of fish is charactenized by - well et me back
iy upa little bt
uy  The escapement i1s measured 1n hour long chunks 1n the same
(141 way that ustmation of fish passage {rom tower counts 18
151 vstimated in hour long chunks and those chunks are the
aumber
uér of fish that pass within an hour  And during the period of an
(11 vscapement why then there arc a lot of diffurent passage
v rates Some low some hiph
in Q Now thisis - on the right graph here the graph on the
t i ht hand side wo ve got 1989 ADF&G AMR and this s
tantoraion biken tirotn ADF&G records?
y  \ That scorreet  Thal s lrom thetr 1989 escapement report
YW uh huh
v Q And vou have here passage rate fish perhour Lot s)ust
1 4 take the one at 3 000 fish pur hour here  Now dous this'gfaph

]

Vol 33 6055

(1) passage rates ahd multiply thum by the pereuniage ol
undercount

(1 atthe passage rate and sum over all ot those 2 000 hours

(3 why then vou obtain an estimate ot the number ot fish

(41 undercounted due to what we call proximity or betng close

(5) together in space

60 Q Is that the number [ circled 23 3007

A Yes That s whatitturncd outtobe 1n 1989  Other years

81 1t would be different

9 Q What was the number that Dr Rogers and the plainuffs
(o claym?
(1 A Hisesumate was | 1 million fish
(1 QlInpercentage terms what s his estumate Dr Rogers by
(131 what percentage was the counter undercounting?
(t$) A Onthe order of 60 percent something like that
(1) Q And your analysis of these photos and what you ve
described
116) showed an undercount because ol this proximuty factor of ahout
an what?
(18) A About 1 46 purcent
091 Q So as farasthe henaicounter according to your analysis
~01 was not significantly undercounting because of this proximity
t 1 factor?
t 1+ A Yeah Undercounung because ol proximity does not appear
¢ 21 10 by a laclor
t 9 QIfyou added together the undircaunt because of this
{ 51 closuness proximity tactor along with the undercount that may

5= Vol 34 6054
1 then il vou lor how many hours they achicved that high a
" passape rate?
w A Yus That savs that the passage rate of 3 00 fish per hour
oceurred lor approximately 200 hours over the total
apement

A

“ purmd
4 Q Total number ol cscapement hours was about how much?
A [don trecall uxactly but we can add these up here and
< it sonthe order ot a couple thousand
n QI suwss most of the lish then are at this much lower
1 poosage rai?
s A Yoah the majority of the ime  [a (sct [ think that
v r presents ahout 75 purcent or 80 percent of the total hours
1 Pis 1 o rites up the Renat were a thousand (ish per hour or
11 les
1+ Q What then dous that tell you when you combine it with the
10 photorraphs ahout what kind of an undurcount there may have
1 beenin 19K9 on the henai River as a result of the fish bemng
tu 100 lose togother?
1A lntddls you aa)uph. things [ttells you that -
o reliting back 1o the photographs st tells you 1f you would

¢ 01 look at the Aunat at any instant ol bme that the number of

1 lish you would sue 1n an ares of photo frame would be small on
W the order 0l maybe one or two and there would be a lot of
1 um s whon vou would look there and you woulda t see any fish
S atall So whun vou go ahead and you take those hours and

Vol 34 6056
(11 uxist bucause of the fish betng outside the range of the sonar
t 1 what do you get for a total undercount?
(3 A Those are independunt and 1t s appropriate to add them and
(43 you get an undercount of 3 purcent on that order
51 Q As opposed to the 60 purcunt approximately that Dr
61 Rogers claims?
(A That scorrict
51 Q Now did vou also look at some videotapes of fish passine
(91 1naclear water system orto gt 8 sense of this closencss
(tor concept?
tth A Yeah llookid atthal and the answer 13 yes
11 Q Where did you get the viduotapl?
3 A The videotape was onw that Dr Rogurs had made on the
Waod
t River larirly recently
usr QThisisthe same Dr Rogers thal tustificd foc the
ey plawnulfs here?
tth A Yeah Rirht
1183 Q Dous that viduotape shed any hight on this question of how
119 frequently these hish are so close togethur that they might not
(® becounted?

¢ 1y A Whattdous s itintroduces some dynamics  You can

t 1 actually sce the fish move and how they tend to retain therr

¢ 1) position relative 1o onc another as they move up the river

( 4 bank The important thing being 1t 1sn t like bumper cars out
t 51 there These lish aren t wally nully ceashing into cach
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1 other There arc a lot of reasons for that  You know one 15 th (Exhibit 398 recuived)
1 that it would damagc them  The other is Lish have well adapted t1 THE WITNESS 1don tthink that s the ripht onc
' seasory systems to avoid that kind of situation because 1t s th BY MR COOPER
11 dangerous to them 4 Q That snotthe rizht one  Can vou cancel thaton? Lot s
st Q Soas we show this videotape whal should the jurors be (8! try another Haviny butlt up all that suspense | d be crushed
¢+ looking for? . t6) 1f we didn t have it
i1 A Thething to fook for - 1t s tately short you may even " Alshould say
» wantto look atittwice There are a couple things to look ® Q Could you try pulling up PX398?
n Tor Inthe tiestblook there 1s a man standing 1n the river 9 (Videotape played)
i holding a meter stick a stick thatis a little over threo feut 0o Q You might want to come down and poiat out the Lish
111 long and this will help you gain some scale 1nterms of the (t1y A Fish will be comung from right to Ic{t you can sce right |
111 distance of the fish offshore the ban thatthey are moving in (12) here There you see another group coming through on vour
14 some of the spacial concerns (13 monitorthere Suc asthey move downthrough here  And then
1141 And then the other thing to look at 1s just focus on how (14) here comes another group of fish  Again sce as one hish
(15 the fish respond to cach other theie placement relative to (15) moves another fish tendsto move They try to maintain
t16) ¢ach other as they move up the bank (16) position relative 10 each other They do a lot of station
1 Q What river s this again the Wood River? (17 keeptng when they move i1n groups like that
155 A Thiss the Wood River at the counting tower just below (19 And again you can sec the spacing of the fish Fish arc —_
1 Aleknagik (91 actually flasing here  There 1s probably somebody over in the
v Q And the Wood River s where? (.00 bank Inclear water systems that s often the case the fish
1 Aln Bnstol Bay ( 1) arc busy observing what s around them Waiting tor a bear to
1 Q About what Lind of passage rates are we poung 10 be seeing? t 1 snuak up and munch on them s probably what they are worried
W A Thesc passag. rates are inthe 4 to § 000 fish per hour 23y about Here apain you can see ~
t 41 range t 4 Q Are you sceing many in there that are so close that they
st Q Sothuse are passage rates that are not very frequently ( 9 would be undurcounted or missed?
[
i
!
Vol 34 6058 Vol 34 6060
1) swen = higher thaa gunerally seen in the henat? ty A f msurethere1sa few inthere butthey are very
t1 A Yes but more common on the Wood River  The reason () difficult to sec bucause you don t seu this clumping together
huing ) of fish
v unthe Wood River the fish tend to favor onec bank socven (9 Q If you wanted to waich one of those what lure would vou
1 though you may have this same number of fish in total moving 5y use?
51 up stany particularinstantin iime you may have say two 6» A Probably gillnet would be my chotce
6 timus the number of fish within a particular volume of water ( THE COURT Excusc mec before we yo on was that
n QLet srollit - (8) really 398 or somc other exhibit?
i THE COURT Bcforc do you that do you want 8752 (9 MR COOPER P\398 wasihe nght number Apparently |
19y admutted? (10 had the wrong Barco number
1o (Exhibit 8752 offered) un BY MR COOPER
iy MR COOPER Yes (t) QDr Carison l.t me move to a hittle bit different subject
1+ MR O NEILL Noobjection (13 here on this whole quesuon of the Kenar  If I could get the
«an THECOURT DX8752 - (14) posterboard Exhibit DX9307 Do you have that?
14y (Exhibit DX8752 received) (tsy Now you ve suenthis before?
us MR O NEILL We rc going to play the videotape we (1) A Yes lhave
161 probably should offur the videotape 17 Q Thisis this curvilineal celationship that Dr Rogers used
1im MR COOPER B happy to (18) between the Nushagak counts from the tower and the sonar
¢y (Exhibu 398 offered) _ counts
9 MR O NEILL No objection (19 to come to his undercount?
tm THECOURT What number? (.0) A Yes that scorreet
i1 » MR COOPER PX398 Actually I[belhievet s 210 Q Maybe we should takc s momeunt tor you to vxplutn how this
« 1 preadmutted (22) works On the bottom we have sonar counts of the Nushagak
tw MR O NEILL Noobjection (23 counter?
4 THECOURT It seither preadmitted or admitted now (94 A That scorrect the apportioned counts
t 51 withoul objection () Q Andonthelcft we have tower counts?
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1y \ Tower and acrial ¢escapement added together

+  Q Under his theory well he plotted these various annual

+  ounis bothtower a.rial and sonar?
A\ Yeah Helookud ata period of ume trom 19380 through - |
51 think it was 1988 looked at an cight year block ot time
61 Q And his claim that the counter progressively undercounted
1 as the fish number increased 1s bascd upon the line that he
deaws to bust it these various points?

i A Yus that s correct
nm Q Now have vou looked at information concerning what the
(1) data heee that forms a basts {or this curvilineal relationship

11 these data potnts? ¥
v A Yes lLhave [ velooked at them all
1141 Q Do vou belivve that it s appropriate to use those all
ts1 those different data pornts for that purpose?

=

t16r A No There s rually a mixture quite a mixiure of

117 diffurent kinds of data on that board

18 Q Can vou explain what the mixture 1s and why you think it s
(191 not appropriate to use those?

o A Well the mixture goes back 1o the Nushagak project where
t 11 1t started and where it .nded  One of the primary or

« 1 fundamental assumptions underlying this kind of analysis 1s

t W1 that there 1s consistency 1n the measures  [n other words

¢ o that the sonar counts that were made 1n 1979 had the same
hasis

st a4 the sonarcounts made 1n 19 - or 1980 had the same basis
v
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A Very very ditferent

Q Some ot these data pownts he uscd were with a sonar system
that only reached so tar out into the river other vears were
different sonar systems that reached diffurent lengths into th
river?

A Yeah They were constantly teving (o grapple with the
undercounting problem Thev acknowledged it s a problem
There was no hiding that problem [t would be impossible to
hide 1n the data

Q This 1s on the Nushagak?

A Yes So they were continually trving to improve that
svstem

Q So some of this relationship that he yLis between these
counts 1s simply a factor ol the phunomena that they usc
different hinds of sonar counters in dilfurent years?

A That sone lactor There are others but what 1t really
says 1s that they were using very different measurement tools
The fact that they were ¢lassilicd unader sonar salmost s not
important  They were very differcnt tools
Q And what about the pink points what do these pink points
refer10 pink salmon?

A Yesh they refer to pink salmon
Q Now we ve been talking about sockeye and what De Rogurs
was talking aboul was socheye in the hunai River and here he s
using some pink salmon counts?

Vol 34 6062
t s the counts made 1n 1988
v1 Q Othurwise vou ro compannag apples and oranges?
Yo AV Oth rwr o vou rocomparing apples and oranges  To give

+ anader ol the ranye of things that happencd here and almost
¢ v ey saardunng that period of e there woere sigmificant

¢ hin.osiathe way that the sonares were actually deploved and

u od onthe Nushatak In 1980 forinstance they had two
vualers 1Iwo substrate counters the kind ~ the original kind

ol counter

1 However by 1986 they had actually changed their - going

<z

i1ty hack in [980 that meant that they were looking at roughly
t1 1 somcthing on the ordur of 20 meters or 60 fect of the nveron
1th citherbank By 1986 because thuy werd trving to cope with

t

141 the way the fish actually moved up the henat they had very

s very sigmficantly changed their deployment methodology So
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167 thal on oac bank [hilicve it was the north bank they

1 actunlly used two sonars one looking at near shore another in
181 dueper water lookiny, at a greater distance offshore  And on
in th cuth bank thev had actually bunlt a weir aut almost 20

o micters into the water and thuen were looking at a ranec bevond
1y that

So what that meant s hy 1986 1987 thoy were actually
loaking at a section of the Nushagah almost vquilin leagth to
the total wadth ol the Renat River

5 Q Soinother words -
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A That s correct

Q Is it appropniate to use the piak salmon counts when you e
dualing with sockey?

A ldon thilicve so and inthis analysis thure are two
reasons lor not belivving so The 1980 data point in therr
annual report ADF&G mentioned that they fultthat the pink
salmon counts should anly be un indux bucsuse of of fshor
distribution of pink salmon  This is probably due to the
discharge charactenstics ol the Nushagak River where the
hydrograph 1s continuously decreasing tato the summer  The
pinks tend to comu 1n latur than the sockeyes so gencrally
speaking under that teund tn the hydrograph they would be
entering the river whun water velocitics would be lower than
they were for the hulk of the sockeye
Q So that would tend to put them out 1n the middle and beyond
the reach of the sonarunit?

A It would make more of the niver cross section available to
them which would include the arcas offshore beyond the cany
of the sonar site  And thosc data points up there for 80
42 and R4 and througyhout that period of ime there were
continuous changes in the Nushagak sonar set up In addition
1n ¢ach and everv one of those vears the project reports
document offshore distribution and undercounting
Q So takinu those factors into account do you have an
optnion as to whether the information depicted on this chart ol
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Dr Rogers isroliable and can accurately rellect whatever

undurcounting mavbe bu yoing on?
' A When [ read through his analvsis there was no indicauon
v that atleastin his discussion that he was aware of or had
taken into consideration the Nushagal program how it actually
worked what was actually going on there nor was there any
» 1ntent to standardize this data to make apples and oranges ali
into apples or as close as you could
So for that reason above and bevond all othurs why then |
would reject this analysis as berng usetul  And 1n addstion
I think the foundation of the analysis being based on the
behavior of the tish baing the same in the Nushagak and the
Kenai would be vet again an overwhelming reason for rejecting
this analysts

Q All eight Dr Carlson [ wantto change gears completely

16) now  We ve been talking about fish going — adult fish going
111 up the rivers up the Kenai?

161 A Right

191 Q And we ve buen dealing with the claim of the plainuffs

v thatin 1989 ADF&G undercouated by some 60 percent the

number
11 of fish that went up the henat River  Now do you understand
« 1 thatthe plaintiffs have another claim respecting this henas
31 system?
1 A Yes ldo
Q And sockeve?
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A Okay

Q Iflcould gt Exhibit 7113

MR COOPER Cuan vou bring up the lirst pae of that
pleas.?

BY MR COOPER

Q Now can you tellus = well It s talk about this tor a
minute

The plaintiffs clatm as you uaderstand ot is that the -
1s based upon the tact that a number ol tish 1n uxcoss of the
goal cscaped 1nto the riversin 1989 because ot the bishery
closure?

A That s correct fish in excess ot the hivh end ot the
escapement goal range

Q Maybe you can explain this Onthis chartis there an
indication of the escapement goal range?

A Yes that s the green barthere and it shows the lower and
the upper bound of that escapement goal range and it shows

itchanged over ime  The boltom of the yraph there those arc
years 1978 through 1987 Onthe I lt hand side 1s useapement
the number of fish that actually move up the ~ moved up the
Kenai River And you can sce through the 70s and into the
80s the escapement goal range was less than 500 000 (ish
four to S00 000 fish

And thenin 1987 it was increased so that it went as high

as 700 000 f(ish

Vol 34 6066

tt1 A That scorrect

i Q And thatclaim basically ss you understand st s that

Y1 because the fishery was closed in 89 due to the oil spill too
4+ many fish gotup the riverin 897
A Yes that scorrect The 1dea of overescapement uh huh
Q And that those lish then that got up there in 89 did
7 something — there were 30 many hish that their habatat

touldn t support them for whatever reason and consequently

<

3]

when those lish are supposed to start conuny back this

wmmer

thatthere aren  going to be many of them that s the
planuffs claim the gist ot 1t?

A That s the gist of it as Tundcrstand it uh huh

Q So here we ru dealing with not what happencd 1n 1989 1
teems of whether the plaintiffs could have caught more fish
but whether there 1s going to be any fish cominyg back to be
caught starting this summer and next year?

A That s correct uh huh
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Q So we ve ol the escapement on the leit hand stde here o!
the vertical axis and what we re talking aboul s (ish that
escaped the fishery and go upinto the river and spawn?

A Right thuse would b the fish that weat passed the sonur
suite and it docs include some tish that were later caughtin
the sport fishery in the Russian River what have you so there
are a few that ace there

Q Now looks - 1f I look at this corrcetly 1n 1987 they had
a pretty big escapument?

A They had - they had a very high escapement roughly | 6
million fish
Q Now that was (wo years before the oil spall?

A That was two yuars before the oil spill in 89 that s
correct

Q And certainly as far as you re aware thec ol spill didn t
have anything to do with that escapement did 1?

ANo tdidnt

MR COOPER [{we could have the nuxt page

Q Now you vec looked at this claim of the plainuffs? 19y BY MR COOPER
A Yes [have quite a hittle bt (*0)  Q Let s build on this for a little bit - Thisas the sume
Q All cight - What | want to do s shift to that claim now 21y graph except we ve added 19887
1 A\ Sowe rethrouyh with adults and onto fry and smolt? t 1 AThat scorrect we ve added one sddittunal vear
+ Q Through with adulls and onto {ry and smolt (3 QNow 198¥ again the nuxt year before the oil spill wven
u o Now [ut ssce lut sjust maybe start by talking about t 9 happened?
1 this escapement 1n cxcess of the goal that occurred 1n [989 and (5) A Yes that scorrect
some other years
907 258 7100 MIDNIGHT SUN COURT REPORTERS
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Q And thoy had another cscapement that was in excess of the
ADF&.G escapement goal?

A That's orrect Inthat vear that had an escapement of
approxtmatelv a mullion tish which was 300 000 above the —1n
Lxcess of thuir escapuement goal range the upperend of 1t

Q That s the increment above the green bar ther?

A That s correct

Q Then we have the o1l spill in 1989
MR COOPER Il we could have the next page

BY MR COOPER

Q And that s this vear here -

MR COOQPER Sorry Rob diditagain
THE WITNESS Ycah that s the year of the ol spill
and the vscapement that year was approximately the same or
very nearly the same as that 1n 1987 two years before
BY MR COOPER
Q Sother. were three years of escapement but only —
cscapement in excess of the ADF&G goal but only one year of
that was attributable to the oil spill?

A That s correct Only one year — well 1989 that sthe
yvar that the spill occurred
MR COOPER Your Honor ! would ask to admit Exhibit
7113 this series of graphs
(Exhubit 7113 offered)

MR O NEILL Noobjcction

Vol 34 6071
1 Q Have vou then based upon that assumption made a

{1 valculation as to what perceniage ot the total escapement tor
1 these three vears of high escapuments was due to the ol spill?

41 A Yes | wasnterested — when vou look at the - what s
1) happening in the lake system why then what s important s
what
(6! the number ot juventle lish - vou know what the number ot
M juvenule fish in the lake svstem was tor pacticular periods of
& ume and inaddiion you hnow the total number that
91 occurred over the period when potential impacts were the
(o greatest And [ did do that calculation to try to put in some
(tny context almost 500 000 fish that were ! guess vou could say
(1) dueto the ol spull
u» MR COOPER Putup DX1881 A
(19 BY MR COOPER
sy Q Does this demonstrate that calculation?
(16) A Yes that demonstrates that calculation and what it turns
(i1 outto besif you sum the escapemcnt over that three year
(18) period the 500 000 a hittle bat luss than that that
(191 escapement that occurred 1n 1989 1t was above and beyond
what
( 0y would have been expected given the typical management
practice

t 1) forcscapements [t would have been about tun percent of the

( total aumber of fish

NATAN

1 QSothisportionofthe ¥9 escapument which we re assumuing

t 41 1s attnbutablc to the il spill 1s abaut ten percent of all
¢ 5) olthat threc vear escapuement that oceurred in 87 88 and

M}

Vol 34 6070
THE COURT Dcdfindants Exhibit 7113 18 adnutted
(Exhibit 7113 received)
BY MR COOPER
Q Lt see !'hnow that - were you in court the other day
when De Mundy testificd that he had not made any effort to

61 calculate how much of this 1989 overescapement was
itnhutahbl

7
X

(B}

10 the o1l spill as opposcd to other lactors?
\ No lwasn thcre at that ume
Q Now vou haven t made any cffort have vou to figure out

1101 how much of the escapementin 1989 would have occurred
anvway

(i 1t there hadn theen an ol spill?

(R N]

A | was curious shout that and actually rulied on some work

(13 donc by anothor scicalist

tHa
L187]
(01

1?

Q Now we ro going to be heaning prohably later today from
Dr Derisa who s going to address that subject  He s the
other seientiet vou were lalhing about?

\Y v b thoe other scienust
Q Butwhit [would lihe to da 15 Just ask vou tn assume that
the number thal Dr Doriso 1n his analysis comes up withas
thout 475 000 h A Cain vou do that?

A |l can do that
Q So that ol this 1989 «s apement of a mithion -
approximately 1 mitlhion six only about 475 000 assume was
attcthutable to the oil spall - All night?

AY ah olav

Vol 34 6072

th 8§97

() A Yes that scorrect

Q Now incidentally aficr the 1989 was there further

(41 vscapument ta excess of the Loal into the heaat?

t5) A Yeah theru was an additional vear - there were additional

6y years when the escapements above the upper end of the rang,

(h ocecurred

81 MR COOPER Show DX8811 plcase

[ puessbetore [ dothat [ should ask to admit DX1881 A
10y (Exhibit 188! A offered)
(in MR O NEILL No objection

(1 THECOURT DXI188! Asadmittnd

(n  (Exhibit 1881 A received)
14y BY MR COOPER

asn
{16
(n
18

Q Maybe you could use your light pen De Carlson and show
us these other two escapements 1n excess of the goal that have
accurrcd since |989

A 1992 and againin 1993 andihe 1992 cscapement very

much

]
(]
tn
(]
th
(3]
[ 1]

like the 1948 and thunthe 1993 was less in magnitude but
still ahove the high nd ot the vscapument goal range

Q Now It s mayhe trv to translate some of this into what
may be going on in the lakes If 1 ¢ call correctly Dr Mundy
testificd and [ 1l justiry to charactenize 1t very gencrally
hecause [ don t want to mischaracterize it but testified
puncrally that the amount of the high escapement 1n 1989

MIDNIGHT SUN COURT REPORTERS
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hasically led 1o so manv young fish being in the lake rearing
1 systems that some sort of starvation problem probably
' happened  There wasn tenough food and consequently the
1sh
+ basically all died in the lake system and that s why there
¢ won the any more comuing backin startine this summer That s
& vour basic understanding?
A Yeah that s mv basic undurstanding  That s essenually a
st unclusion drawn from a study
v QNow have you looked to sue 1f you ag ree with that
1 particular scenanio?
tir A What [ ve done 1s | ve posed a question under the
1 1 assumption that the smolt estimates are reliable looking at
1% other factors that - looking at those factors that might have
1111 contributed to a situation where the smolt outmigration would
1151 have been depressed
16 Q You referenced the smolt outmigration and we probably
1 ought to stop there for a moment and explain what you re
1% talking about there
9 How do we know whether or not lish are poing lo come back
01 this year or aext yuar? The plainutfs claim they are not
What basically 1s the information that we re all looking at to
1> ifthat s yoing to happen?
Y A Well histortcally what you have 1s you have the
4+ p rlormance of the population over a long puriod of time
¢ Forecasung fish runs s sort of black art | guess is the way

13}
1

Vol 34 6075
claim that the fish aren t gotng to be comtng back this vear
and next year are the smolt counts that ADF&G made?

3 A Yeah that scorrect

t1 QIknow you ve got some disagreements with those smoll

(51 counts butis one of the things you tried to look at 15

61 indeed the increment ot escapement 1a 1959 that mav have
been

(M caused by the o1l spill could somehow have been rusponsible
lor

) the collapse that the plainulls belicve 1a yoing to oucur

% starung this yvar?
(10) A What ! was curious about was whether or not there was
(1N evidence that the previous high escapements impacicd the
(12) freshwater system
13 Q In other words you were curious to sce whether there was
(14 evidence thatthese 88 and 87 exccss escapements might
have
(15) done the damage that the platau{fs claim was done by the %9
ey escapement?
. A That scorrect
t15y  Q What did you look atin ordurta tev 1o asyess that
(91 yueshion?
tor A Well llooked at a number ol diltercnt thines that = most
¢ 1 wmportant buing the relationship between the number ol
spuwncrs

[

and the number of smolt produced and | also considered the

23 hife history of the fish and the way that the differeat brood
(*4) years actually utilized the freshwater environment
(% Q Lct me bring up another chart that [ think will help you
Vol 34 6074 Vol 34 6076
11 lthink about it and ut s a very difficult thiny to do under tir explain that
the bust of circumstances hut typically tn the Kunat system t) MR COOPER First Your Honor askthat DX8811 be
v that s really what they have had ) admutled
4+ What happened last year you know and the pruvious ycars ¢y (Exhibu DXY811 otfired)
¢ and the amount of uscapument [or instance 1ninterventny 55 MR O NEILL Noobjection
& vears Recently they have had additional information and 66 THE COURT DXB8811 admitted
1 that s been the number of smolt or the number of juvenile fish 1 (Exhibit DX8811 received)
Ieaving the lake sysiem miprating down the river and actually ) BY MR COOPER
+ natering the maciae eavironment ) Q Now Dr Carlson dJousthis chart retlect some ol this
1w Q When do they start trytng, to count the smolt making 10y information that you were descnibing that you looked at?

11 stimates based on the aumber ot smolt coming vut of the
fnv r?
t 1+ A\ They start dthat program in 1989 the year of the spill
1t Q The year of the spall?
141 A Uh huh
19t Q And they have got sume muthods that we re going (o talk
116 about 1n more detail but they have some methodology where
thev
1 hasically try to capture some_of the smolt that are coming out
of the lake and migraung down oul 1nto the ocean?
ur A That s cocrect they try to sample these smolts
ui Q And you rc not going to have [1sh coming back in future
11 vearsif you don thave smolt going oul in previous years?
\ Yeah 1 guess you could say that s the underopinion or
t 11 foundation forconcern If you don t sce smolts going out you
41 need to be concerned about adults coming back
11 Q And as you undurstand it the basis for the plaint(fs

A

an
(1
ud
(4
[{}]]
as
(un
§:H]
($1%]
(0
(JR}]

(g}

[JE)]
23

A Yes this chart shows the 1987 and 1988 brood vear 1
shows the number of spawncrs that — uxplain this a littie hit
the color codiny, helps

Q Might want to use the light pun there and maybe uxplain
that first column?

THE COURT What exhibitis this plcase?

MR COOPER DX4661 A

BY MR COOPER

Q Okay

A The greenis the adult fish icons  The height of the pile
of them tndicates the number of spawners that went into the
system in that particular brood year

Q How do we know how many spawncrs went 1nto the system

As you can see -

this from ADF&G records?
A From ADF&G records sonar counts made onthe Kenai

Page 6073 to Page 6076
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subtracting awav the records that the sports catcher take above
the counting site

th
[0

Vol 34 6079
have the number ot smolt?
A That s the number ot smolt in mullions So what that

u Q Soatter —the aumber ol fish that ¢s ape up the niver 1 figure shows for the 1987 brood vear | 3 million adult
141 less the ones the sport tishermen take out this is sockeye (41 spawners produced an outmigration of about 30 million smolt
51 we rotalking about? (59 Q And then in the 1998 brood year what happened there?
& A Yos thisas exclusively sockeve 6) A What that shows ts that an escapecment — or about 850 000
(m QIn 1987 it s represented by this bar and about a sullion (h spawners produced about 5 million smolt  In other words -
@ five or s0? 8) what s of significance here s the ratios the number of smolts
»n A It sabout a mullion three a hittle over a million three (9 that were produced per spawner  And the indication is that
w0t Q Then what did you look at? You looked to see how well (10) there was a change in that ratto between the 1987 and the 1988
«n thur children did? {11 brood vears
1 A Yesh looked at the number of smolts that came out [rdm (1) QNow did thatchange the ratio of smolts per spawner
AT thatbrood vear Forinstance the - (1% happen before these rearing lakes could have been impacted
¢ Q The intormation that you were using for the number of by
4151 smolts 1s this inflormation that the ADF&G compiles that we re (11 the large number of fish that escaped 1nto the niverin 1989?
{161 going to talk about later that you quarret with but you re (155 A 1987 and | 988 brood viars the juveniles had largely left
«n going to assume here that they are right? (16) those systems prior to the appearance of the 1989 brood ycar
g1 A Yeah we ce looking at the numbers that were ereated 1n two (7 fish
us) different counting programs 1s a good way to think about 18y QInfact you ve got — that can get a little confusing
tm them  The hirst counting prog ram 1s the sonar counts of the (19) You ve got a graph that demonstrates that?
¢ 11 number ot adult lish moviay up the river system and inlo the tor AYes ldo
t ) lakesto spawn The second set of numbers those related to (n MR COOPER Callup 8695 A
« w smoltin the yellow there that | 1] cxplain are the estimates t 1+ First Your Honor 1 1l ask that thas exhibit which you
+ 41 made on the physical capture actually captuniny fish in a trap t 3 have whichis DX4661 A he admutted
« 9 and counting them the phvsical capture of smolt moving down (4 (Exhibit 4661 A offured)
(5 MR O NEILL Naabjection
y T
- Vol 34 6078 Vol 34 6080
1 the river svstem in the outmigration during late May and June ( THE COURT 4661 A s admitted
1 Q Now onthischart you indicate that this many spawncrs () (Exhibit 4661 A received)
4 produced this many smolt that ulumately afice hiving for ) BY MR COOPER
91 what acouple vearsin the lake svstem aftur they were born t# QIf you can explain this - mavhe vou can use the hight pen
11wt out the river? t3) lo explain this
&1 A Yeah The majarity of the smolt in the Kenay system go out &« THE COURT Whatexhibit pliase?
" asa. onosmolt What that means s that thev spend one (1 MR COOPER DX&695 A
i summer 1nd one winter in the lake and then they migrate out %1 THE WITNESS What we have here 1s we have the history
the < olthe 1987 1988 and 19R9 brood vears through the movem m
rn speing lollowing that wanter of
- Q And whit have vou looked at aver here now  the next year um the agc one smolt vut of the system and color coding there
i Jda sol pawners? ttiy which I H puta hight punto here show indicates ime
11 A That sthe 1989 hrood vear Going hack to the 1987 brood t1) punodsoftime and stages [f you remember the lifestyle
1w vear why then the smolts there would have buen the smolts that (1% discussion that wy had - life cycle discussion Inthe life
111 predaminantly went out as age oncs in 1989 the first year of (14 cycie the adults spawn cgys incubste 1n the winter {1y
s the proyram (15 cmerge 1n spring and move out into the lake system where they
nner Q Sothe children of these spawners in 87 went out the niver t1é6r start consuming the food 1n the lake which 1s zooplankton
ttn n R9 most of them? (N What this figure shows the most important part of it 13
txy A\ That < right most of them went outan 89 (181 when the smolt of the previous brood year moved out relative to
it Q Then we had this imany ¢spawnacrs in 9837 119 the ume when the (v of the acxt hrood year moved into the
rm A That «correct ¢ 0 lake unvironment just vacated by those smolts So | m goin,
t 11 Q And thuie children after liviny tn the lake system fora t 1y todraw a coupl. lines here
t 1+ while went out as sinolts in ahout what vear? {1 Thestgmilican ¢ ol these lincs is that the red — this
i v\ Thuv would have cone outin 1990 as ag one smolt and t 1 nght huere (1ndicatiag) indicates the period of ime when the
1991 a9 smolts the frv had physiologically changed and moved down
{31 asatetwa  Again they may have went out as age one smolt the
¢ 91 Q So what have you got over here? On the right hand side you ( S} riverto goto the ocean when they actually lefi the
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lake reartng environment And as vou can sec thev feft before (1) the smolt as thev move down the river
the major period ot lake residents ot the 1988 brood vear The €1 Q You have done some work on the lakes up there haven |
v 19%8 brood vear intura the age one smolts lett that system you
41 prior lo the tume when the 1989 fry moved into the lake and (31 since 1989 1n order to inform vourself about what mav he goiny
19 starting using the lake s resources 4 on? )
&1 What ths says 1s that these brood years or the juventles 51 A Yes lhave
11 lrom these years of spawning actually utilized the lake 6 Q And you ve been helping the ADF&G people with som
st environment and left it prior to the appearance of the 1989 (M hvdroacoustic work up there?
i brood year 8 A Yecah We ve been making some observations trving lo
Q So1f we were to go back to that previous chart Exhibit 91 understand the behavior of the fry tn that lake a little
1 4661 A DX4661 A isitcorrectto say then thatthis (o) better
i 1 reduction 1a the number of smolts compared to the number of iy Q Did you learn anv information in the course ot that work
1Y spawners that occurred between the 87 brood year to the 88 (1) about whether therec might be — any clues [don t want 1o
41 hrood year this occurred without any impact at all by the (1)) overplay the word but any clucs as 1o whether predation might
1151 large escapement 1n 1989 the year of the ol spill iato the (14) be one of the factors here that could be at work?
t&r system? (19 A There1sacluc and thatisthatthe sockeyc fry in Skilak
A Yeah The 1987 brood year would have completely left the (16 Lake retain a behavior that s a protuction against predation
131 svstem priorto the — priorto the (989 brood vear and the 07 and thatss that they school during the davlight periods
1y same s true of the 1988 the majority of the fry from that tugr  Q Inother words 1f fish are geting hat pretty heavily by
i« 1 brood year would have turned into smolts and would have It (19 whatever s cating them they will tend to school lor
v 11 the system (0 protection?
1 Q Sothat drop 1n smolts per spawncr that vou were talling ¢ 11 A They will tend 1o svhool for protection makes thom hacder
31 about thatoccurred without regard 10 any impact ot the otl 21 tofind They are not 40 vasily uacountured when thov arc 1n
41 spitl on escapementin 897 (=31 schools
\ That s correct That would buing correct ¢ 9 Q You hope the guy on the outside gets caten and not vou 1f
( %) you re onthe¢inside?
Vol 34 6082 Vol 34 6084
Q What docs that drop tell you about what may be happeniny () A Correct  You hope 1f they find you wxactlv that happens
2 Q And did you observe that there was a pattern of schoohiny
1 the lakes before the o1l spill ever impacted them? 3) then?
A ltsays 1f you chose to believe the smolt outmigration t44 A Yeah Thercsapattern of schooling and it changesa
1+ stimates that something happuncd in the freshwater system 5 httle bit in character throughout the anaual cycle but you
¢ thatr duced the number of smolts produced by thal system (6) can say with absolute certainty that the bchavior ol juvenile
(n fish in Skilak Lake 13 charactenized by schooling
¢ tuthe appearance of the 1989 brood vear frv 81 Q What equipment did you use to determine 1l they were
Q Something happuncd that caused a pretly drastic reduction (1 schooling or not?
&1 tn the smolt por spawner leve]? (100 A We used atvpe of sonar systum called a split bam system
v A Yeah something happencd t111 and we lookued horizontally 1ato the water column with that
Q Now therc1s not a whole lot of data | yuess that s t12) system
11 available to look at to try to fiyure vut what st ts that may t133 Q Now have there bewn uther studies donu on other lakes to
11 have caused this problem? (14 see1f predation can cause a drastic reduction in smolt salmon’
A Yeah That s what everybody 1s trying to understand what (1) A Yeah Inmostsockiye systems predalion s the major cause
tt4) may have caused this problem ¢161 of mortality for smolt There have been a considerable aumber
Q And 1n a moment we re going to come to the starvation (1m of studies done looking at that
16 theory that Dr Mundy mentioned but are there other things &y QInfact has Dr Rogers Dr Ruggecronmi both of whom we
17) busides starvation that could account for that kind of (19 heard on the stand carlier have they donc one of those
(t%) phenomena where you [oose production of smolt even though (-0) studies?
191 there seems to be a lot of spawners that go up the river to (1) A Yeah theyhave The Wood River systum in many  spects
M spawn? ¢ 22 hasbeen a laboratory for trying to understand sockeve  tier
A There are other possibilitics  [n sockeye producing ¢ 3) and they have done work tn that system
1+ sysicms one of the mor. important1s predation  That s also (24 Q What did they do?
)1 aconcern 29 A Well inthe Wood River system they looked at predatton by
Q Predation you mean somcthiny cating the little fish?
\ Something cating the {ry in the lake or something cating
Page 6081 to Page 6084 907 258 7100 MIDNIGHT SUN COURT REPORTERS
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y raised predators charincluded and probably one of their more th that?

important studies was looking at predation by coho 1a the
Chigmik system which s outside of the Wood River

i Q Can vou give us some kind of Lencral idea as to what sort
(91 of mortaliues they found that could occur as a result of

6 predation?

(1t A The ones | remember best are the ones tor the Chigmk

81 systum where predation by coho was ~ consumed something
un

(34

the order of 50 percent of the fry 1n the Chigy ik lake
um  Q Half ot the fry in the lake?
1 A Yos that s correct

(

A
(4
&)

) A Yeah givenalototthoughttothat Trving to explain

1 whal you sce capturcd inthe smolt traps and trying to put that
within the context of what vou sce in the fall ta the lakes has
been a real challenge

(60 QIsthere a system ora lake sysiem that has actually been
(1 examined to see what happens when you have several years of

(8

high escapement in a row?

99 A Yes Theresalake on - lake systum on hodiak Island

(o
{n
(1

that has been held up as one of the models of what happens to
both the food of the juvenile salmon as well as the juventle
salmon themselves ovur a period when escapement increases

s Q Wasthere a control program that was utilized at some point to
u) onthe Woad Riverain order to try to control predation? (13 the point where overcscapement and overproduction of
J419 A The Wood River carly on [think it wasinthe 30s 40s Juveniles
(%) mavbe a little bit later than that they actually had a bounty (14) occurs
t1& on Archic char and later on [ gucss it was maybe inthe 703 (151 Q What s that lake?
117 they undertook another program where they would catch the a6 A Frazer Lake
char un QFRAZER?
1181 until the smolt outmigrated and would release them (81 A Yeah
0191 Q So they just kueep them (rom eating on the smolt? (199 Q Notto be confused with F R A S E R which 1sin Britush
(0 A Yes that scorrect 0y Columbia?
¢ v Q What - did they [ind out how that helped - to what extent an A Yes
¢ 1 that helped the smolt numbers to increase? ¢ Q In Frazer Lake there were some years of high escapement
¢ Al seumed to ruduce predation by a considerable amount at and
4 luast the holding of the (ish of the char scemed to be t 1 people looked to sue if that had some sort - resulted 1n a
1 b nelical  [ean t remember whal the results of the othe?” { 4 reduction ot the food supply for these Lish?
.5 A Yeah Overa fairly long period of record what happened 15
» Vol 34 6046 Vol 34 6088
2 waork was where thoey actually put a hounty on Arctic char (11 the escapuments to this lake increascd and thenin the 80s
11 Q Musthave been a lot of disappointed char that they were ™ actually increased significantly over a previous pertod
u holding onto there? 1 Q You ve got an exhibit that shows these Frazer Lake
A Yoah they It a lot hungrier than when they were first (4} escapements?
W captured 91 A lbelieve so
tts Q What lse predates 1fthat s a verb? & MR COOPER Could we have 87617
t A Bird predation is a problem on salmon  Some systems can — th Youdon thave t? [ 1l just usc the overhead on it
x thev canconsume as much as ten purcent or so of the 9 BY MR COOPER
utmeLeant 91 QThis1s DX8761 Now ~ well does this simply show the ~
91 smolts 10y here we have a nice colorcopy
nm  Q Anyvindication if thure were a lot of birds around the (1) This shows for each year what the cscapement was in the
111 Kenat at the time these smolt were oulmigratuing? (12) Frazer Lake?
11 Alhaven tohserved large numbers of birds myselfl but (133 A Yes that scorrect It shows 2 period of record from 1965
1y talking 1o the people at the smolt site 1n 1989 there were (1e) through 1991 and 1t shows the sequence of high escapements
114 large numbers ol bieds there (153 thatoccurredin 80 8!l and 82 andthote are those blocks
s Qlpather Dr Carlson you re not prepared to stand up here ité) nghtthere
c161 and s1v you ve studicd this and there 13 no question in your an  Q These three ycars?
an ound it s a predation phenomena that we re seeing here? (18) A Yes
sy A No [haven { studied 1t to be able to say that but what (191 Q Now as a result of the studies that were done on this
191 | m saving 1s that 1n most consideration of impacts on systems ( 0) situation there 1s some knowledge about what the food supply
tm predation nedsto be considered and [ don tsce why the 1 looked like after all of these fish escaped up into the system
N ot { 1 and produc.d all thesce (ry that were rearing in the system?
t 11 should he an uxcuption to that 3 A Yeah The Frazer Lake svstum is a fairly well studied
¢ 1 Q Nowlct stalk ahout the theory that the plainuffs Dr t @1 svstem and they had measured the 7ooplankton juveniles the
t 3 Mundy sug esled the starvation theory there are so many fish t $» condition of fry throughout this puriod

4+ upth cothat somchow they ate all the = outstripped the lood
¢ upply and started tarving Have you given any thought to
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MR COOPER [ d asked that this be admitted DX3761 (1) propose to tell them that it 1s mv view that their decision on
(Exhibit DX8761 offered) () Phase Il A issues would not be aided bv a view at this ime
MR O NEILL Ihave noobjection [thinkitsa (3)  Any questions about that situation at this point Mr

better practice to admut them before he talks about them but
no objection

THE COURT Well counsc! [ normally do it that way
We fell 1ato a habut of doing 1t the other wav and | really
would prefer that we do 1t the normal way

MR COOPER Happytodoit however

THE COURT DX8761 1s admutteu

(Exhibit DX8761 ruceived)

BY MR COOPER

Q Lot ssee DX8677 B 15 that an uxhibit = Jo vou have a
copy of that up there?

THE COURT Let stake our recess at this pornt

Would counsel stay just a minute alter | excuse the jury?
Ladies and gentlemen we will take our lirst recess at this
lime be approximately 15 minutes

(Jury out at 10 00)

THE COURT You may be scated

Buginning at the point after we rucerved a note from the
jury about wanting to take a look at Princ. William Sound
counsel and [ have had at least one sussion and this morning
| vorucetved a specific proposal that would outline three
pussible approaches to a vicw ol a total of six sitesin Prince

{4
5
{6
(7
8
[§4
(o
un
(1)
(N
[tR}]
(s
(&
(an
(18)
(417
()
(21)
[ |

24)
(-3

O Neill?

MR O NEILL No sir

THE COURT Mr Lvach?

MR LYNCH Your Honor the proposal that we submutted
was that the jurors would be on the same site at the same
ume While thev would not bu teavehing tn the same airplane
they would be 1n the sume physical site the prior proposal
that we had y1ven vou so we solved that on problem
THE COURT [ thoutht this was thrue diltrent
routes?

MR LYNCH Twoairplanes bulby using a larger
airplanc we were able to put them both topether

MR O NEILL We do nced 1o work on someu script
tssucs
THE COURT Yes but that will certainly help
We will be in recess now for 15 minutes

(Recess from 10 05to0 10 18)

(Jury inat 10 18)

THE CLERK Allnsc
THE COURT Ladies and gentlemen before we continue
with Dr Carlson [wanttotake care ol onu picce of sort at
housekeeping so that [ don t forget it laterintheday [ m

w

Vol 34 6090

William Sound

I ve given a lot of thought about whether ~ 10 the
yu stion of whether or not [ should change mv view that was
At this point |
am unpursuaded that a view would be ol asaistance to this jury
1n resolving the issues that arc before it in Phasc I A
However [think that asto Phasc [Il we may very well have a
differcnt sitvauon  {f you can satrsfy me that you can

resolve some of the logistics problems and the onc that s
worrying me the most i3 the fact that the jurors must be
divided up 1nto three groups and thercfore will see ~
potentially sce shightly different thinys my greater concern

is that they may hear differcnt things bucause they will have
three different guides with them

If you can satisfy me that you can solve the problems of
what they hear principally and resolve some questions that |
have about how we would dual with questions 1 jurors have
yucstions | may very well say you ve got a go for a view
during Phase [II but notduring Phase Il A We can talk about
that some more as ime permits  What | want to do right now 13
lrec people up [f you ve got people standing by lct them
\now that it isn t going to happen right away

Sccond thing is atthis point | propose to tell the jury

that we will not be taking a view of Prince William Sound
during Phase Il A but that we may do a view 1n Phase III |

that we should not have a view inthis case

(8}
{)

Vol 34 6092
back (o your question about a jury view
attorncys and | ve spunt a y0od deal of ime thinking about
| have decided at this point that | am

I vo met with the

Page 6089 to Page 6092

(h your request mysclt
(41 not going 10 approve a jury view for this Phasc I A of the
131 cast  Howcover subjectto sulving sume lopisties problums |
161 may very well approve a view tor Phasc I Tdon (think a
(1 view will help you with the 1ssucs that you have to decide in
(8) Phasc Il A butit might help you tn Phasc IIl  Sothat s
(9) where we are right now with your request
(10) You may continue Mr Cooper
¢ty BY MR COOPER
" QDr Carlson let me show you 8677 B Is that the chant
(13) that shows what happened 1n the zooplankton or food supply n
(14) Frazer Lake -
1% A Yes tdoes
16y Q- when we had that year of high escapememt?
7 THE COURT Objection to 8677 B?
sy MR O NEILL Nonec Your Honor
(199 THE COURT Itis admitted
(20) (Exhibit 8677 B received)
(1n BYMR COOPER
{ 5 QThe numberon thatis 86677
n AB6778B
24y Q Now thatjust show us — well thisis a chart that
(=% indicales the density basically of zooplankton in Frazer Lake?
907 258 7100 MIDNIGHT SUN COURT REPORTERS
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1\ Yes 111 that gave the phvtoplankton which are the plants that
1+ Q Zooplankton 1s what the sockeve teed on? {1 zooplankton cat get more hight and that resulted 1n higher
v\ Zooplankton are the tiny animals that the sockeve cat 3+ zooplankton tn 1988
1) Q We ve seen the high escapement years Dr Carlson Can 11 Q What s the comparison here of the food supply that tell
» vou (51 vou with respect to whether or not this starvauion theory that
¢S show 1t on here what indicates what the food supply was during 6/ Dr Mundy mentioned 1s a Likely one?
61 those vears? (M A Says that thus element of the Frazer Lake model which s
(n A Okav [ [lgoahead and make a couple marksonthis A 8) used as the sort of prototype persons tor starvation that in
1 period inthe carly 80s when there was a scquence of high 9} this eiement ot it the model ts inconsistent with what was
- 1 escapements and the Frazer Lake story or the model really (10y observed
am tahes into consideration the period leading up to st as well tty Q Now inthe Frazer Lake svstum aside from the food supply
(1 asthatp riod of tme and what 1t shows s during the period (1" reduction was there also a reductionan lungth of the fry that
¢+ of ime that escapemunts increascd through the period of (131 was noted after those vears of high wscapement?
ud) record the number of zooplanktoa measured in aumbecs of (194 A Yeah Therc was a reduction in the length of the smolts
4 snimals per cubic meter decrease (15) yes
(s Q All aght And there was a pretty dramatic decrease? (16 Q And you ve looked at that and compared that to what the
u6 A Yeah quite a sipnificant decrease [t went from something (17) situation s in these kenai River smolt after the 87 88 and
- tt7) on the order of 10 000 zooplankton per cubic meter down 0 (18) 89 escapements?
18 something sn the neighborhood of one to 2 000 zooplankton per (199 A That s ight We looked in the case of the Kenai lakes
1191 cubic meter or a factor of ten { 0) Because of the two counting programs tn addition to the adult
tm Q Now have you looked to sce how the situation 1n Kenat (*1) counting programs that ADF&G has one for [ry in the lake and
“‘ t 11 lakes = hunat Lake Skilak Lake the major rearing lakes ¢ ) one for smolt moving down the river we were able to look at
t 1 compare to those three years of high escapement? { 3 quite a lot of information relating to this
t 1 A Yosh What | did was [ looked at the — how the model (4 Q Let me show you 8801 A and 8784 Arce those the two that
| « 4 comparcd (o what we expurienced 1n Shilak Lake ¢ ) compare the length measurcments Frazer Lake situation
L g QI lshow vou Exhibit 4799 B and ask vouifthat s lhtt; . vLrsUS
|
L
_ - Vol 34 6094 Vol 34 6096
’ I t1 vomparison? 1y Kena: River?
i l .+ A Yus thiss the companson t) A Yes these are those
- W THECOURT Isthere an objection to 4799 B? 3y MR COOPER Asl those be admitted Your Honor
_ th MR O NEILL None Your Honor 41 (Exhibits 8801 A and 8784 ofTer.d)
! t« THECQURT Itisadmutled 55 MR O NEILL No objection
| ! ¢ (Exhibit 4799 B recuived) 166 THECOURT 4801 A and -
- m BY MR COOPER MR COOPER DX8784
% Q And 10 vou show us now on this exhihit - well you have 1 THE COURT They are admitted N
91 the cxhibit we were just looking at onthe lower portion of 91 (Exhibits 8801 A and 8784 ruceived)
J aa this cxhibit 4799 B? o BY MR COOPER
‘-——J (A Yes that scorrect  What we arc trying to show 1n this (117 Q The first one 8784 that s the suuation 1n Frazer Lake?
113 uxhibitis the comparnison of the Skilak experience orthe (t ) A Yeah thisisthe situation in Frazer Lake The fish
| 11h Kenai Lake s experience with the model the Frazer Lake model (13) there the tcons are to scale and what it shows 1s the
Co t1a Q Dousthe Renaior Skilak Lake experience here show the (14 expenience with the size of smolts during that period ol ime
samu (15) and what it shows 1s that between -~ during that period of ime
t151 hind of a major reduction 1n zooplanktan or food supply after 16y when the escapements were low compared to that period of
[ t16r these three voars of high escapement that Frazer Lake did? time
! i ANo tdocsnt Lot me gotathe figure here  The brood n when the escapements were high well then there was quitc a
L. v verr othichoesaipement were 87 8K and 1989 and as vou tmy ditfurence in the change ol the sizc of the smolts  Ia fact
1ty an tnthe lakc over this pertod of e with the t19r there was a 40 percent reduction in the size of smolt that
\ 10 v puon ol anincrease in 1988 the zooplankton hiomass ¢ 05 oXited that svstum
: i towhe o another wav ol looking at the amount of 7ooplankton t 1 Q How welil do vour dusta match butween the smolt data i/
Lo t 1 avadahle remaincd farirly constant and
t 4 The reason that it weat up in 1988 was that through the { 1 the escapement data that you were abic to come up?
| ¢ &1 varlv 80s or throuph the mid 80s thore was 8 trend (n the t 31 A Forthe Frazer svstem?
1’ i t 51 decrease ot turbidity in the Kenai lakes Skilak and Renar and (4 Q For Frazer
[ (23) A The trends were quite clear that when escapements were
o
-
i
i
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inereasing - when there was an increasing trend n
vscapements there was a decreasing teend in fish size

MR COOPER Now ifwe could have 8801

MR O NEILL 38801 A

MR COOPER Try itwith an A after it

BY MR COOPER _

Q Now this s the amolt length from the hena?

A Yes that scorrect thisis the smolt length from the
Kenas

Q What kind of trend dous this show?

A This shows a trund through 1991 which is the puriod of
most significance that thore was sctually an increase in
length of smolt exiting the Kenai system opposite of what we
saw in the Frazer Lake system

Q Now [don t wantto take the ime to Lo tato it 1a dutail
but let me ask did you also look at a similar comparison with
the weight of the smolt?

A Yeah [looked at weight as well and weight 1s even more

It
0
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Vol 34 6099
8411 8414 Myv quesuonas simply are these photowraphs
depicting smolt traps that are uscd 1o count the smolt?
A Yes these are
MR COOPER Your Honor | d asked thatthose
photographs be admutted
(Exhibits 8691 9271 8411 8414 offercd)
MR O NEILL Noobjection
THE COURT How many did we wind up with? [ thought
you had four
MR COOPER D\72 ~do vou want mc to repeat them?
THE COURT 9271 8691 8411 3414 adnutted
(Exhibits 8691 9271 B4l ¥41dr cuved)
BY MR COOPER
Q Now thisis an aenal photo of the henai River Exhibit
9271?
A Yes made this year
Q Arc the smolt teaps in place here?
A They are 1n the position that they were operated this

191 dramatic Over this same period of record the weight of the (19 year They are a little bit different than they were in 1983
m smoltincreased a considerable amount and my recollection s (200 and 1982
11 that they almost doubled 1n size (1 Q First show us where the smolttraps are on this
1 QDr Carlson given your analysis and the results of your ¢ 1 photograph
t M studies = which as lunderstand it indicate that there are 23) A Okay The smoltirapsarcintwo groups There are six
11 other factors or at least a factor lile predation that could ( 9 trapsinall There are four traps right hure along the south
st account for what s happening inthe lakes  Am ! aight there? (-5) bank youcanseethem There are two that are close together
Vol 34 6098 Vol 34 6100
1\ That s correct (ty that are fished cssentially as a single trap snd then there
11 Q ~the relauively small contribution of the ol spill to (1 arctwo others that are closer (o shore and then there arc two
by the total escapement that occucrcd tn that three yecar poriod 131 other traps here that are more towards the conter ot the
41 and the rcasons vou ve just explaincd why you don thehiev ¢4 channcl
this starvation hypothesis that De Mundy was talking sbout 5y The traps ace such that the = put a aumberonhere The
¢ wiven all that do you have an opinion as to whether or not the (6 traps are lish d such and built such that approximately scven
1 oil spill was a substanual lactor in the run failure the (h percent of the cross scction of the river would be sampled by
plaintiffs believe 1s goiny 1o happen startiny shortly s month (%) the traps
»orso from now? 91 Q Is thatthe case also when they stacted this program in
i A My opinion s that it wasn t a substantial factor oy 897
it Q Now you had mentionud before thal you had some question (1 A No there was an cvolution inthe program ln 1989 they
+ about whether or not the smoit counts up on the kenai system (121 had three traps and then they asked (or additional traps snd
11 that this run fatlure 13 premised on whether or not those (13) the year following that I believe and then beginmay in 82
111 counts arcin fact accurate? (t4) may havebeen a year carlicr than that -
191 A Yes [have alot of questions along those regards un Q 927
uer Q Let stryto deal with that and we |l try and do that (6) A Pardonme 1n 92 the fiest year [ was on the sile why
111 rcasonably quickly here (17 then six traps were being fished as they were in 93 and then
8y Now [irst again we re dealing here not with the sonar (13) again this year
191 unit that s counting adults going up here we re dealing with a (199 Q Now these fish = whichis downstream here coming (rom
« 0 trap kind of arrangement dealing with smolts coming (20) the top?
downstream? (1) A Right downstream is this direction
11 A That scorrect different lifestyles different dynamics { » Q Now unlike the adults that are strugyling, to switch
1 Q Ithink we have some photographs of some smolt traps that ( 3 agamnstthe current try to find the bank where the spucd of
w might be tllustrative (24) the currcntis lower thuse hish aren t fighting any current at
4 A Yes indeed (.5) all?
31 Q Letme show you Exhibits 9271 8691 9271 —~ 1 m sorry
Page 6097 to Page 6100 907 258 7100 MIDNIGHT SUN COURT REPORTERS
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(1 A No Asamatterot tact smolt typically seck out the
higher water velocities and trv and make it downriver
Q So part of tt1s try and get these traps where the smolt
(n are?
91 A Right Two important factors where these traps are  One
161 1s you want {0 put the traps in the location so that the smolts
t 1 will encounter the traps that s the first challenge and then
8y the second challenge 1s you hope the traps fish such that you
) sample a represcntalive cross section thatis thatthe fish
(10y don tavoid the traps when they eacounter them
tity  Q Why don t we show the next three photographs quickly to
11 pive the jucy anidea what these smolt traps fook Like 8691
a3 A [think this s looking from the south shore towards the
14y center of the niver  The fish traps or the inclined plane
{15) traps arc supported by pontoons You can see those right here
e Q We could zoom in on that
tn A That might be helpful
axr That makes a difference  You can sce that the traps are
119} supported by pontoons and between the pontoons right here
1N+
t o0 where the trap 1s actually located The distance between these
¢ 1 pontoons s a little over a meter so that s sort of the plane
+ 1 view the top view the place that the smolt need to go through
t W1 to be captured by the traps  And then the traps actually
1 11 uxtend down into the water a hitle over three feet
s Q 'think we have a couple pictures that may demonstrate

-

Vol 34 6103

(11 catching 1n the traps in order to extrapolate from that and

™ fieure out how many total smolt there are?

A Right There 1s no wav to know how many fish are coming

(41 down the river at any instant in time  so vou have to find som.

(1 other way of gauging what portion of the fish you re capturing

6 Q So they do some tests to figure out what percentage of the

(h smolt thev arc capturing in the traps?

A Yes theydo They take some of the fish that they capture

(9 1nthe traps and they change their appearance by staining them
(10) with adye They turnthem brown and then they take them
(1) upriver and release them and then they look at the number of
(1) tish with changed appearance thal they recaptured compared

(13) the number of what they call marked fish that they relcased
(14 and that ratio 13 a measure of the efficiency of the traps

s Q Atabout what recapture rate are they letting in when they
(16) send a known volume of thesc marked (ish down into the traps
(m what percentage do they end up with in the traps?

(18) A Actually fairly low Typically on the order of one percent
a9 ora hutle bit less a hutle bit more  Right around onc

(0 percent

*n Q Now you started to talk about things that have to happen
*1 norder for smolt to be trapped One of the things that has

{ 1 to happen s not be able to avoid the trap?

t 4 AThat snght When they encounter or sense the trap why
¢ $1 thueathey have to not be able to swim out of the trap or away

Vol 34 6102
¢ty that if we could have 8411
v, Wl this is another view of the trap usell the trap
th apparatus?
4t A lthink we ro progressively zooming in - That looks more
¢s1 famihiar
r Q Thisis 8411 thisis DX8411 and thisisthe mouth of the
(1 trap that we ro looking at?
1 A This would he standing on the tront ond of the pontoons and
)t~ loakiag into the warkings of the trap  The wateras
um flawing ~ woops  Water ts flowing (n this direction
th (indicating)  You notice the turbulence here you can also sce
11 theupper part of the incline  You can sce that it 3 made out
1131 ot aluminum that has holes punched 1n 1t so that as the water
1141 comes in why then the water moves through the side here
15 through the ~ there 13 a screen along cach edge and the water
(16 also yous through the bottom The holes in the screens are too
11 small to allow the smolt to go through so they are actually
ngy carrind hy the force of the water up and 1nto a portion of the
aa trap called a ive box where they are hold until they are
t 0 processed
t b Q Let me sce tf we can have vou vxplain how this system
t 1 works They don tcatch all the smolts coming down the river
t W tnthose traps? ,
t &1 A No asmall part
v st Q And thev nued to know what percentage of the smolt they are

Vol 34 6104
( from the trap and avoid being captured
(1 Q Have you looked to see whether or not there 13 any

3 ndication whether they are able to swim away (rom a trap or
(4 detect a trap and avoid capture?

51 A Yeah The concept we rc talking about here is selectivaty
61 and 1n fisheries science it has a vory definite meaning  And
(1: what that meanminy s 1s that ol the fish that encounter the

ty trap ot s say they range 1a size trom small to large why

wi then most types of fish capturcd here select for more than fish

(10) than it does the others

(1t Inthe casc of the smolt traps use of these kinds of

(17) devises have shown that they tend to preferentially select the
(131 smaller fish What that mcans s when you try to look at smolt
(14) catch to make a better guess about what the population looks
(15 like youhave to be able to — you have to know something

(16) sbout how 1t s capturing fish of different sizc to make

(1 accurat. statements about the population that s being samp! d
18y Q And vou ve looked at that question with respect to these

19 smolt traps?

(00 A Yes lhave

t v Q What did vou look at what did you find?

) AWell it scommon knowledge ADF&G knows — onc thiny |
{ 31 would hike to say is that the smolt trap program 1s still 1n

( 4 development and ADF&G 1s quite clear and concerned ahout
thesc

( 5 problems that we |l be discussing They are not novel and nuw
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1 tothem but they have knowa lor quite some ume that larger
1 sockeye coming down the kenat River trom Moose Creek and
from
v Hidden Lake are simply not captured tn the traps
41 thut they are selective 1s well known
< Q You candemonstrate that by looking at what happens with
¢ tuspectto coho?
1 A Yecah Coho arc a differunt species with regard to sockeve
1 4nd there s ample evidence that they behave somewhat
n diffcrently butthey do have datato get a handle on
sclectivity
+ Q Have you analyzed the smolt that have been trapped by -
smolts that have bueen trapped 1n the traps omiting or not
counting smolt that are larger smolt?
Al ve looked at this coho data
Q Well how about on the - 13 that coho data or sockeye
data?
A The data that [ prepared the exhibut for 13 coho data and
I ve looked at sockeye data as well

Sothe tact

Q 1 was just going to go to the sockuye data  Let me show
u1 vou Exhibu 8789 A
1 MR O NEILL No objection
» THE COURT ltis admutted
u  (Exhibit 8789 A received)
4 BY MR COOPER
9 Q Lot me see 1f we could hrictly duscribe what ts happening

7 05-94 VOLUDMIE 34 NAtARE
! Vol 34 6107

th Q Soit would be up a bit?

t1r AYes

9 Q And then you ve drawn on this trend line herd?

4 A Right

51 Q Because of the way that hine slopes that indicstes that

(&) the larger the smolt length the tewer smoit are Captured’

(M A The fewer the number of smolt that were vaplured uh huh

®  Q What does that tell you about the rehability ol the smolt

91 trapping method?
uor A Well there 1s actually quite a lot of tnformation 1n this
11 chart Could you crase your marks and [ Il put some ol miae on
¢t ) there?
(131 There arc some real curiositics here that arc interesting
014) and that 1s in those ycars when the number of juveniles tn the
015 lake system was highest was greatest and when the juventles
(16) experienced less growth 1n other words they were smaller size
(17 1nthe fall well then those are the penods in which the
(18} smolt trap catches are highest and that s these two vears
(t9) That s these years here Okay?
0 And then n the - for the two brood ycars 1990 and (991
21y when the smolt trap catches were the lowest why then that s
¢ 1 whenthe smolt were the largest  That s these right here  And
(-3 0 factin these years the age one smolt that exited the Kenai
t 11 system had approximalcly the same size same length and
weight
t $ asthe ape (wo smoltin these carlier years and thenin the

Vol 34 6106
On the horizontal axis you have indicated smolt length?
That sthe lungth of the smolt that are

1 here
+ \ That s correct
v aptured in the traps
Q So the farther aloag hure vou Lo the longer the smolts?
\ Yeah
¢ Q Onthis vertical axis you rv iadicating the number that
w re captured in the traps?

s1 A\ Correct
+ QSo furinstance 1n 1989 the averape smolt lengyth was a
httle over 65 millimetces?

A This ts brood ycars?

11 QI maorry forthe 89 brood year
) ARight

1 Q The average length was about 67 or so mullimeturs?
A That scorrect uh huh
Q And there were not a wholc lot of those?
A That s right that s how you would read that
1x Q So whatdoes the ~ and you plotted thuse vanious other
19 data points? =

o1 A\ That scorrect There 1s vnc data potnt we have belter

11 tnformation about 1n that hyure
Q Which onc 1s that?
A That sthe 1992 brood yvar the fish that went out this

41 vear The more recent simales are around 15 mullion rather
(B8 ]]
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Vol 34 6108

intervening years when we had iatermediate smolt

outmigration

then the smolt were intermediate sice

And there 13 more 10 the story than just this and that o
will come up as we conttnue to develop this but baatcally the
quandary in reconctling the smolt counts with other
obs.rvations that wore made tf vou remember back they wore
looking at the comparison of henai lakes with the Frazer model
during the period 1n which the smolt numburs wore actually
declining as cstimated by the traps why the condition of the
fish was getting better and better and better  In fact they
doubled 1n weight over that same peniod of time

And this was truc of the fall fry The fish that were in
the lake prior to the winter priorto the time that they went
to the smolt and there was a puzzic Ifthese lish weren
the lake 1n abundance 1n proportion to the numbur of spawners
and they arc increasing 1n weight how come they are not
showing up assmolt  And then the idea became well there
must be something that s happening to thum during, the winter
they must be starviny to death

And 1t was really hard to reconcilc that with these
obsurvattons  So the next logical chotce became the simolt
program itself and 1t 1s a ime worn concupt of sclectivaty

Q lnother words another possibility buesides starvation s
the smolt traps acc not counting nght?

A That s correct
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1 Qinfact vou vc prepaced an exhibit that shows the smolt th  Q And certainly more thanthe 14 000 than you would have
1 wount traps have been way of ? ) expected?

31\ That s correct

31 Q Lct me show vou Exhibit 4660 B That s that exhibit?
9 A Yes

69 THE COURT Objection to 4660 B?

th MR O NEILL Noobjection

&) THE COURT It1s admutted

1w (Exhibit 4660 B recuived)

im BY MR COOPER
i Q Now [think you vu gotonthe sere ahere Dr Carlson
the hiest part of this exhibit - One that vou Lot up here =

§13r woops

4 A Smolt that s what we have up there

s QSmolt counts 483  Wu ru now lookiny at what year here
(16 what brood ycar?

un A Thisis the 1986 brood year so this would have been the
(%) age two smolt that went out the first year of the smolt

119) program which was [989

t 00 Q So the first group of smolit from that 1986 brood year the
¢ 1) fish that were bornin 86 went out - well at lcast some

{ 1 group went out as age two smolts?

t W A That scorrect

t 1 Q And we know from the smolt trap that thev caught 483?
t 9% A\ We haclk calculated that but that s a good estimate
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A That s correct

Q Could we have the next page up?

We got this big fish on the bottom  What docs this
signify?

A Well the experience was that over the return of two year
olds that we actually saw 700 000 of the adults come back out
ol these 71 000 smolts of course the quandary being that -

Q Can that happen?

A No Tuntimes as many adults returning as smolts going
out defimitely not  The interesting thing ts thataf
evervthiny ¢lse was accurate 1t would estimate that - you
know back calculating from this you d estimate that the smolt
estimates were under by a factor of SO They were 50 times oo
low for that particular age group
Q Well Dr Carlson now based upon this work that you have
done and what you ve described concermung the accuracy of

these

smolt counters which platnti(fs cite from the proposition that
there 1s going to be a run failure starting this year do you
believe that in fact that rua crash 1s gotng to happen?

THE COURT Let s rephrase that Believe is -

BY MR COOPER

Q Do vou have an opimon Doctor one way or another in fact
the smolt counts are rcliahle tndicators that a run failure

Vol 34 6110
s QBasduponthe ADF&G data?
1 A Yosh basud onthewr smolt estimate

W Q What wisth ADF&G cstimate from that count asto how
mainy

3 ofthose ane two smolts thore weed?

¢ A They csumated that there were 71 000 ase two smolt that

& wentout of the svstemn 1989

Q Now bhiascd upon that these fish o out into the ocean and

<« thev sulfur mortahity out in the ocean?

w1 A That s right the majority of them don t come back
nm  Q And hased upon the normal mortality kind of numbers how
tny many of these 71 000 fish would you expecl to have suen back
¢ returned?
uv A lathe act of forecasting the number that s used s that
(a1 70 pereont of the smolts that come out - or 20 percent of the
(91 smolts that go out will return as adults so that s the tnitial
(161 cstimate
nn Q Sothcimual cstimate based upon the smolt counts from
(%1 these traps was that 14 000 would come hack?

19\ That scarrcet
tm Q And we hnow 1f the trap 1s right the trap countis nght

1 that 71 000 = there were only 71 000 of these 1986 brood year
t 1 3,.twa smolis?
¢ v AThit wcarreet
¢ Q Now 1afact did more ish come back than the 71 000?
t % \Y sh ltwasarcal shocktouveryhody you could say
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Vol 34 6112
will occur starting this year?

A Well my opinion s that the smolt estimates are an
unrclishle means to farecast run size and so on that basis
why then [ really question the forecast that s currently out
there

Q Whea will these hish start coming, back?

A Which brood vear? What are you -

Q Well 1n 1984 (sic) when will the sockeye start returning?

A Well they have started to return
Q They have just now started?

A They will be peaking 1f they follow the histoncal
patterns nud to late July
Q We ve got a couple other quick subjects that [ would hike
tocover One sort of taking off from where we just were
Have you made an cffort to determine 1f the plaintffs tuen
out to be right and 1f the smolt counts are right and 1f there
1s a run failure have you made an effort to determine how many
fish will be missing, from the run this ycar as a result of the
problems that the plaintiffs claim exist in these lakes?

MR O NEILL lobject He snotanexperton
counting fish and wasn t so qualified

MR COOPER [ mnolsure -

THE COURT Well dupends on how he s going to
approach the matter
MR COOPER [ wauld be happyto explain Your Honor
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il vou want a side bar th MR O NEILL Noobjecuon

THECOURT Lot sdout

(Al side bar off the Record)

THECOURT You may proceed

BY MR COOPER

QLet ssee Now Dr Carlson vou have made an effort to
ascertain how many quote mussing ¢nd quote fish there may
be in the Kenai River system if all these conlentions that the
plaintiffs made were the casc?

A Yeah I vetaken a look at that

Q Let me show you Exhibit — two exhibits 866 = [t me see
tflTcanread sthere 8669 Band 8638 A Arc those two
«xhibits the ones that illustrate this point?

A Yes theyare

MR O NEILL Wec have noobjection Your Honor

THE COURT 8669 B and 8638 A are admutted

(Exhibits 8669 B and 8638 A received)

MR COOPER Do we have 8669 B? L.t s use the Elmo on
it

BY MR COOPER

Q Where 1s the starting point on this calculation Dr
Carlson?

A Well the starting pornt 1s looking at that portion of the
Upper Cook Inlet runs that were smpacted by overescapement

1989 and 1t turns out that the kunai River 1s only one of the
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THE COURT Dcfendants 2389 ts admutted

(Exhlbll 2389 ch\.lVLd)

BY MR COOPER

Q Now ifwe could look at Exhibit 83638 A Lan vou Lo to th
tirst page on tt? This exhibit now cxplatns the valculation
that vou did Dr Carlson’

A Yeah 1t goesstup by slep

Q Now we have here reflected the 64 percent/36 purcent ratio
that you were just duscribing?

A Right It sumsto s hundrud percent ot harvest

Q And that hundred porceat ot the haevest 36 pereent would
be from other systums 1n Upper Cook Inlet 64 purcent teom th
Kcnai system 1f 1t s like the average of the last several
ycars?

A Yes that s correct

Q If we could have the next page

Now herc we say this s the 1994 forecast by ADF&G?

A That s correct

Q You were able - from the information in that forecast yvou
were able 1o ascertain that they apparently predict about &
mullion fish will yo into these other unatfected sockeve
systems in Upper Cool Inlet?

A Yes They estimate that the total harvest will be two
mullion fish out of a total run size ol 3 3 milhion lish

41
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Vol 34 6114
systems there that had that

Q This1athe only system where the plaintiffs are claiming
thure was an overescapement because of the ol spill?

A That 3 a correct way of suyiny 1t

Q And there ace other systems that they catch salmon in Upper
Cook Inlet?

A Yus The Kasilof thoero s the Susitna and then there s
Cruscent whichis right there and then there 1s a couple more
that are smaller Ithink [think Fish Creck 1s another one

Q That was inevitable Now you determined then that -
well what does the 36 percent and 64 percent indicate there on
the extubit?

A Well that s the ratio of harvest between the other
vomponents of the Upper Cook Inlet and the Kenai system
That s the historical average over the last five year period

Q Now have you used those historical averages thea to
calculate how many of these so called missing fish there would
be this year?

\ lused those averayesin conjuaction with the ADF&G
forecast for the Upper Cook Inlet for 1994

Q There s an ADF&G forecast that indicates ther best
furccast as to how many [ish will be 1n the system?

A\ Yes that s correct

Q Is that Exhibit 23897

\ Yecah thisisthe forecast
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Vol 34 6116

Q And then we hnow that that one million that they estimate
for the unaffected systems 1 this historical averaye holds
true would be 36 percent of the total?

A Yeah that sthe way we start this analysis

Q Can we have the noxt page?

So if you then try to just - you just liguce out
mathumaucally if this one million 1s 36 purccat ot the total
then the total s 1 770 800?

A That scorrect What = since the total catch was
projected to be ilwo mullion {ish and one mullion of that would
be allocated to the other that left the base of the two
million at one million for the Kenat  And then the addition
to account for the 64 percent that should return to the Kenai
1s that increment theee of 778 Q00 fish

Q So1f we could have the next - the last page up

This is the one muillion that apparently must then gointo
the - be predicated into the Kenat?

A Ycah that sthe forecasted Renai catch

Q It just happens that these two are -

A Well forecast Runaicatch - (orecast henas run size s
1 5 million give ortake 8 fuw thousand and what { did ts
Just subtracted away 8 halfa million as buing in say the
mid point of the escapement goal range  That luft a million
available for catch  So that s where that comes from

And then the other million allocated to the other sumsto
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A That s correct
A Right

A That s correct

iwwere 1s how many?

VOLUME 34
Vol 34 6117 Vol )4 6119
th two nullion total vatch allocated inth  lorecast 11 the 1989 scapem nt
Q So ol the two mullion total catch allovated 1nthe 11 Q Now the ncxtuxhibat 4652 11 we could have that
torccast one million goes to the other systems? (1 These tish from this svstem primarily return how many vears
(41 atter the - the progeny return how many vears after they
Q Youcandernive that from the forecast? (9 spawn?
61 A They ace like other tish in this vear four and
Q That lcaves one million to go tnto the heaat system? (1 five vear old fish
® Q The bulk of thum live vear old fish?
Q And i1fin fact vou had had the normal five year average (9 A That scorrect
| ¢ norun faillure you would have expected then an 0o Q Now It ssue 1980 was the carlier high escapement?
additional 778 000 fish into the Kenat system? tth A That scorrect
A Yoah that sthe presumption on the forccast v (11 Q And those tish would have rcturned tn 1985 predominantly’
Q So the bottom hine 1 that the number of mussing fish as 13 A Yes predominantly
(1) Q So this then — these are the number of fish that retucned
(15 asa result of that = from that 1980 high cscapement?

A 1s 778 000

Q Forthe year 19947

A Right for the year 1994

Q Now hopefully very quickly | want you to tell us a little
something about the Ayakulik River system which1s Red Lake

hodiak?

A Yeah Red Lake 1s the nursery lake for the sockeye

Q And you undcrstand the plaintiffs are making a claim that
in the year ol the o1l spill there was also an overescapement
ol = 10ne lime overeseapement 1nla that system they say has

al vdama odat bty 1o produce smaolt?

$13]
un
(18)
(19
[
(n

(I}
(i}
ts

A Yeah
contribution of run size from the 1980 brood year you would
sec many of the fish that returned 1n 1980 — most of the fish
returning 1n that year were from that brood year

Q So it looks like the number of {ish returning despite that
high escapement 1s good?

A That s correct

Q Do vou have a view as to whether or not 1n hight of this
information the oil cause - ar the spill caused escapement in
1989 would be uxp cted to damage sipnificantly damage th

{{ you would break that bar down showing a
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Vol 34 61138

\ That s correct uh huh

Q And vou looked at the historical records from that fishery
to see if there was any other carher escapements in excess of
the Loal ike the onc that occurred tn %97

A Yoah [did that and [ also looked at the charactenistics
ol the smolt uxsting that system

Q Di1d vou lind there was another vear 1n history that there

of was an overescapement like the oncan 892
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A Yoy thure was

Q And docs Exhibit 4653 and 4652 those reflect the
scapement and the resulting run sizes?

AY s thisisthe period of record for run size and
wscapement

MR COOPER Your Honor [ would ask that those two be
admitivd

(Exhibits 4653 and 46952 alfercd)

MR (O NFILL  Noobjection

THE COURT Declendants Exhibit 4652 and 4653 are
Adamitd _—

(Exhthit 4693 and 4652 recuived)

MR COOPER If we could have 4653

BY MR COOPER

Q The vear that you found that there was a similar high
o capument was [980?

A That  orreet 1980 was essennially cquivalent in size to
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Vol 34 6120

abthity of Red Lake on the Ayakulik system to produce smolt?
A Yes [do Thisis one other important picce of
information

Q Why dan 1 you give us that information and then vou can
pive us the opinton

A Thal sthe size of the smolt that arc moving out of the
Avakulik system Il vou recall the wvidence of starvation or
impact du¢ to high escapement decreases in smolt 21ze and
what was the history in the Avakulik system 13 13 that while
there was some small duchine 1n the size of smolt they were
still and arc sull among the largest exiting any of the lake
systems on hodiak [sland

So based on the run size and the experience with the high
escapement in 1980 and that picce of informauon [ conclude
that the high cscapemcnt 1n 1989 doesn t have any — an impact
on the production of that system

Q All right One final thing  As [ think I ve indicated
hoth sides are trying to prepare these exhibits that will flow
into the verdict form ultimatilv with an indication of
contention respecting losthary st 8982 A?

MR O NEILL No objection

THE COURT Defindants 8982 A s admutted with no
objection

(Exhibit 8982 A received)

MR COOPER Could we have that on the screen?
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BY MR COOPER it asn tthat night?
Q Justto explain this Dr Carlson you have indicated here ¢+ Aldon tknow
vonthe first = well thisis basically 1994 and 1995 1 ¢ 3 Q He was hired bv Exxon vou know that? You ve revicwed his
41 the vears that plainuff savs this run failure will occur (41 report?
s1 This is lost sockeye harvest? 55 A Yeah [ ve reviewed hisreport | m not sure about the
& \ Correct (6) dates
v QThiss the Upper Cook Inlet and hodiak Red Lake? (m Q And Dr Cooper came to essentially the same conclusions
s\ Correct (&) that you did didn t he?
Q Now here you have histed what vou understand to be the 9 A Similar conclusions
1 plaintiffs estimate of how many fish will be missing because (103 Q And Dr Cooper incoming to those conclusions nuver
uf the ol spill? (1) studied any Alaska fishertes or waler svstems before he was
1\ That scorrect (11 hired by Exxon you re aware of that aren t you?
tv Q And we ve been listing ADF&G vstimates and thisis a 0131 Al maotabsolutely certatn of it That s mv understanding
u4r pertinent ADF&G one but there 1s not one 1a this situation (199 Q And Dr Cooper was sble lo come to those conclusions never
151 that you re aware of? (151 having any experience in Alaska fisherics and Dr Cooper was
160\ Notthat m awarc of (16) pulled as a witness sn t that right?
1t Q Here we have listed Exxon slash Carlson zeroto 778 000 (un A lbclieve that s correct
1% the zero being what? 1 Q Now let stalk for a minute 1f we could ahout Dr Levy
19 A Thezerois [guess youcansay where my heart really (190 David Levy You vecited Dr Levy s report as authoritative
o lies on this issue and that s [ don t believe that the smolt t o) 1sn tthat nght?
1 counts are accurate [ belicve that the forwcast 1s probably et A That s correct
1 tncorrect 1n that the impact from the spill will be zero t » QAnd Dr Levy also prepared 2 report for Exxon Corporation
v Q For all the other reasons you ve explained you don 1 think (23) on the same subject that you testitied on here loday 1sn t
+ thereas any impact of the spill here? (240 that nght?
A That s correct ¢ 31 A The portion of his that I relicd on had to do with
Vol 33 6122 Vol 34 6124
t1 Q Onthe other hand ifitturns out you are wrong or the 1) predation in the suckeye salmon system
1 Jury concludes that you arc wrong what s the 778 0007 isthat () Q Would it be fair to say that before he was hired by Exxon
v the number of fish based upon this forecasting that we just 1 he had never heard the term overescapement before had he?
1 Jiscussed a fuw minutes ago? 4 Alcantsay
S\ Yeah that s the calculations we just went through ) Q Andin addition to hiring Cooper and Levy Exxon had Ernie
¢t MR COOPER Your Honor [have no further guustions (60 Brannondo a ruport that you ve ruviewed on the same subject
ol Dr Carlson (n that you testified here loday?
s THECOURT You maycross examine ) A ldon tbelievel ve seenhisreport no N
» CROSS EXAMINATION OF THOMAS CARLSON 9  Q The Implicauons of Cyclic Dominancy on hunat River
m  BY MR O NEILL Sockeye
i1r Q Doctor have you ever heard the expression 1n order 10 (10) Population Abundance you vu nuver suen that?
11 teach you have to entertain ? (1} Al ve read thatone [ didn Uthiak you were refurring lo
i\ No [dontthink lever have ¢t ) thatone
10 Q Well let stry to keep it in mind over the course of the 13 Q And Dr Brannon was also pulled as a witness on this
151 next 45 minutes (14) subject when it became apparcnt that he had no vxpertise 1n
10r Who s De Cooper William Cooper? (15 population dynamics isn ( that correct?
17\ Bill Cooperisa—~he sanaquatic ccologist a né) A ldon tknowthe answer
1% professor [think it s at Ann Arbor Michigan un  Q So you rcthe last of the four and let s talk about your
19 Q And he was under contracito Exxon like you were for a (18) cxperise What did you do (rom 198010 19917
ur while 1sn tthat right? (9 A 198010 1991 thos. were ~ that was the puriod of ime
1 A That s correct t 0 when [ was with BioSonic
1 Q And he prepared a report on the same subject you testificd t1n QAnd from 198210 |988 you wuren t a biologist but you
W to here today dida t he? (2) were the vice president of macketing and sales for BioSonics
11 A Yes hedid (*3) 1sa tthat night?
i QAnd Dr Cooper was hired by Exxon tn about April of 1993 t 4 A That was my utle
2 Q You were a salesman weren  you?
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tt1 A That was part of what [ did
t1 QAndtrom 88to 90 vou were the president of BioSonics

[1}]
()

Vol 34 6127

A Yes that s correct
Q So all the ime vou were talking about doing rescarch with

31 1sn tthat right? (1 these ADF&G researchers inpoint ot fact vou were there
41 A Yecah that was approximately in that ime (9 looking over their shoulders on behalf of Exxon Corporation
31 Q And from 1990 to 1991 vou were the charrman of the board? () wervn t you?
(6: A Yus that scorrect 6 A\ No that s notcorrect
1 Q And from —in the last two vears you were with BioSonics (n Q Let stalk for a minute about sonar counters and your two
$1 you didn t spund anvtime on biology vou spent it on [egal and 18) percent estimale
W hinancial issues? 9 A Of what?
100 A I spuntthe majority of my time on those issues (t0r  Q Undercounting
ttr Q Hundeud percent isn t that nnght? an A Okay
111 A No that s notcorreet - 1y Q Whos Bill Akers?
13 Q Go to your deposition would you? You stuck 1t behind (13) A Bill Akcrsisa — was a businuss partner of mine
(111 you We re going to find out (1499 Q He was a business partner of yours at BioSonica?
115 Let s goto Volume Il which s bound (1) A That s correct
n&r A That sthisone okay (16) Q Who arc your other business partncrs at BioSonics?
(1 Q Let me reash the question  The last two years al (t1 A The other major partner was Alan Wartz (ph)
(s BioSonics wure your duties related vxclusively to legal and ns1  Q Who s Dick Thorne?
(91 financial issucs just hard core business management stuff? (19 A Dick Thorne was a rescarcher at the University of
"lm \ The majority of my ume was spent theee but | m not sure ( 00 Washington and theninthe late 80s became an employee of
t 11 about uxclusively { 1» BioSonics
t 1+ Q What was Dr Mundv doing during that puriod of time? You t 1+ QSoboth Thornc and Akers were collcagues of yours at
t W hnowhim don tyou? { 3 BioSonics’
ta o\ Yo ( 21 A That scorrect and hefore then
1 9 Q He was doing research in fisheries and working for the (51 Q And Bill Akers s ot the opinion that the Bendix sonar
s
By Vol 34 6126 Vol 34 6128
thr State of Alaska wasn t he? (1) counters are off by 50 pcrcent and you know that 1sn t that
£ 9 A1 mnot surc about the cxact dates 1 nght?
i Q Gencerally that s right? (v A That s hisopinion yes
i A Geaerally ) Q And Dick Thorne yourother colleague 1s of the opinion
191 Q Dr Ropurs what was he doing during the period of ime (51 that the Bundix sonac countees are olf 20 percent and you hnow
161 that vou were at BioSonics while vyou were vice president of t6) that don t you?
n markhcting and sales he was working tn tish research wasn t (h A They are - what they say actually — Akers says thatat s
< h? 8y within 50 percent and Thorne savs within plus or minus 20
n \ That sy correet (M per-ent
am Q Now you have nu uxperience 1n counting salmon from a 0or Q And Ken Tarbox the ADF&G biologist 1s of the 20 percent
wor {1ty view isn t that night?
i1 1 thal 4 correct statement? (1) A Dcpendsupon what your source s [ guess
t3 A\ Yo that scorreet | ve beenon s wair hut not counted tty QLutsgotoMr Akers forawhile What s Mr Akers
av almon 114y hackground?
119 Q And vou ve never completed an escapement estimate from a (18 A Bilisinelectrical cnginecning
s tower s that a correct statement? 16 Q Who worked on fish counters for a number of years for you
e A That v orrect (tn with you?
tun Q Inthe last two or three years since you [oft BioSonics 18y A With me that scorrect
vxi who has pad your salary? 19 Q And he s a1 50 purcent which s close to where Dr Rogurs
(i A Anumberof chcats (0 1sat 60 percunt isn tthat nght?

MIDNIGHT SUN COURT REPORTERS

Q Wha are thev?

\ The Department of Energy the Bonneville Power
Administration and Exxon has also paid my salary

Q And with rugard to the work that you ve done 1n Upper Cook
Inlet Exxon paid vour salary with regard to that isn t that
varreet?

()}
(4
(3

A Yeah that would be correct

Q Overthe lasttenor |5 vears ~ you testificd about how
fish a~t 1n the Wood River and how fish actin the Nushagak
River How much timc have you spent on the Wood and the
Nushagak rivers?
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\ Limuted amount of time
Q Very himited amount?
\ None on the Wood and a coupl. mavbe on the Nushagal
s+ QDr Rogers would it be fairto say has studied fish

|

th
t1
[

Vol J4 6131
Q Let stake a look at Exxon s animation and we |l vompare 1l
to the Wood River videotape
\ Certainly
MR O NEILL Can we plav Exhibit - just a sccond

¢ hihavior well beyond your studies ol fish behavior? 1 Canwe play Exhibut 8989 please dufindants? It sa
& A Which system are you reterring t0? (61 videotape If vou could run it torward (ast forward it unul
«1 Q Wood and the Nushagak Bristol Bay () we gelto the part that | want
s1 A Bristol Bay [ would agree 8) A little farther
n Q You were at the Fishery Rusearch Institute for a while? 91 Okay rnighthere Runthisslow Rua wtnormal
100 A Certainly was (o (Videotape Played)
1 Q Whatis Dr Rogers reputation? He sreferred to as Dr (th BYMR O NEILL
Salmon isn t he? (11 Q We ve got them coming through fthe school hids in a line
3 \ | ve never heard that  Excuse me for laughing that was (13 don twe?
141 inappropriate buthe s known to be a dutermined and (4 A Yes that strue There we have two together and hure we
Jedicated (151 have two together and that s how they are lined up on Exxon s
14 professional fisheries scientist t16) videotape
o1 Q The foremost fish forecasiur in the world because he sone un QNow wehave a problem because we can | show the jury lish
t 1 ol the only in the world that pets it right for the Port Moller (8 from the Kenai and the whole problem resolves around the fact
1n1 lishery isa tthat nght? (191 that you can t visually count the fish on the Aunar tsn t that
11 Alhaven tlooked at his numbers but [ think his s the t0) right?
Uy same as any fisheries scientist It s black art and you re t 1 A Youcan tsce fish without sonar
1 lucky 1f you get it right > Q Because it s occluded glacial occluded hul you can see 1t
1 Q Atthis point I want to look at a couple movies [ wantto (3 onthe Wood River and let s sce il they o through hike
Y1 talk about the fish counter estimates ¢ 4 kindergarten kids
1 Who ts Paul Skvorc? ¢ 53 Planulfs 398 whichisinuvidence — and thisis a
\ Paul Skvorc 1s an ADF&G vmplovee
Vol 34 6130 Vol 34 6132
- Q Hisjob iapointof fact 13 he1sthe chief guy at ADF&G (h portion of 398 ~ he 1 lost my vidcotape — the lish don t come
» incharge of fish counters or was 1sa t that right? 2) through single file do they?
Y Al mnotsureexactly Lot ssavthatlhave agreatdeal 31 A We could look at that scction of videolape that we looked
+ of uncertainty about that statement 4 atearher
51 Q Do you know? (51t Q And that scction ot videotape shows three four Live six
& A lbelicve I know but it would be speculation on my part (6) across?
1+ nbout what his actual role 13 (M A Atthat passage rate - hold evervthing  Not five six
Q He has complained about the accuracy ol the lish counters 15) across  You mught be steetching it a but
4 hdsa the? 9 Q Now would 1t be fatrto say of your partners and Rogers —
.\ Complained and ruscinded yus (101 who s Jack Soumala?
t1v Q He hasn truscinded anything - And in rusponse 1o his un  AlJack Soumala isa retired ruscarcher o utrical
1 wumplaints the Institute of Electrical and Elcctronie (12) wogineering
v Engincering on March [8th of this year agreed with hus an QALMIT?
t  complaints about the fish counters on the Aenas didn t thev? (19 A Al Draper Langes (ph)
159 A They agreed that he had data that indicated that absorption (159 Q Soumala Thorne Akers Skvore you re ina minornity?
160 muight be a problem (160 A1 mthe only one that sdone an analysis ol the bohavior
i Q Which would result in undercounting,? an QLet stalk a hule bit 1f we can about vour reportin
1 A Ifit were true 1tcould but not necessarily absolutely (18) thiscase and I find your report interesting for a couple
17 Q Now you did — we saw amovic here 1a which the fish went (191 reasons Firstthing | find interesting about your report and
o through single filc Do you recall that? (.0) | mgoing to putitonthe Elmo 1sjust generally where you
11 A Which part of the moviec because there was one part - (1) castblame
v Q You lincd up two fish side by side Do you recall that? ( 23 Thiss the report that you did for Exxon 1sn t that
1 A lrecall that {1 nght?
41 Q Who produccd that movie? (29 A Uh huh That scorrect
& A That was an animation that was donc by Exxon (259 Q Now inthe second suntence of the report it says  Thas
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1 «scapement the 1949 overescapement rusulted from the th this ceport The main ditleren < butwein the Wood River and
_ 1 management practices of Alaska Department ot Fish & Game (1 the Kenay the main difference was that sockeye migrate upriver
v tollowing the Exxon Valdez oil spill in late March 1989 Do (3 almost equally along both banks of the henat while they
141 vou scu that sentence? (41 mugrate exclusively along one bank of the Wood River
r' 9 A Yes fdo 51 Do vou see that?
- 61 Q Resulted from the Exxon Valdez o1l spill didn tit? 61 A Almost exclusively
A Rusponses to that that svorruct uh huh (1 Q What does Dr Matiesen sav about that do you know?
@ Q Now you did this sludy on these photog raphs 1s that 81 A Do youmeaninhis loys torthe 1955 work or in his paper?
9 nght? w1 Q Uh huh
110y A Yes that scorrect 10y A Inthe logs they documented that the - [ think it was
thr Q And the studv on the photographs 1s part of something you (t1y something like 90 percent ot the fish pass along one bank
111 hrought here todav forus and in vour report you describe the (1 » That s the rcason that the passaee rates were so high along
v photographs studied and you say in 1955 photographs of tth that bank
upsiream (199 Q Dr Matiesen s report that was published said during
t4y migrating adull salmon were taken at a frequency of 21 per (19 periods of heavy escapement they can be observed moving in
u$) munute from July 4 1o July 23 a pertod encompassing over 90 (161 coatinuous advances close to both river banks Do you scc
116 percent of sockeye escapement into the Wood River Do you un that?

— sol” (18) A That s a very general statement and doesn t relate to what
(1n that sentence? (19) actually happened in that period of record on the Wood River
nsi A Yes ldo o Q How much time have vou spunt on the Wood River?

s Q Why is the 90 purcent important? 1 Al ve spent very little time on the Wood River

— 101 Aldhketomake one correction before we go on t 1 Q You stated when these {ish come through they don t come

tn Q Yeah ¢ 1 through bumper to humper orthey don t come through like
! t 1+ Altsnot2l That sagreater or equalto sign t 4 bumpercars Do you recall stating that?
i t 31 QOkav Grealer or cqual to sign [ in sorry (8% AThevdon tcome through ~ no | don t recall stating that

.- t 41 Whvasthe 90 poreent important?

t 1 A The reason that it 1s important to me 1s [ wanted to &

‘1 ?

_J

b

N

Vol 34 6134 Vol 34 6136
1 acompa s that poeetod of ime when fish passage rates were the 1 exactly

1 ( ~highust and when the deastty of fish and the hikelihood of t) QDo tor ltook it dowa in my natus that you said that

— W overlap was the ereatest (v todav but Dr Maticsen savs the fish formed a conltinuous hand
i Q And where did vou ot this 90 pereemt aumber? 41 and all fish moved at esscntially the same spced simular 1o

A $i A This was from the report by — {rom the paper by Olle (s) automobiles riding bumpur to bumper on a congested
| | & Maticsen sad other Jocumentahion that | provided with the highway Do

— 1 report 161 vou sce that?

si Q Now who s Ollc Matiesen? tm A Yes ldo

‘ + \Olle Matiesenis a fishery scientist who is the person 81 Q Let s goback and see 1l we can play my videotape and

- «toy that was responstble for that photo study (9) compare what s on the videotape on the Wood River to the

— uty Q Now | m going to state the proposition that you weren t (t0y school children going through single file on Exxon s

t 1 particulacly carctul with what you said but Dr Mauescn (11 videolape
N uv reportsinstead of a 90 percent of the total of the Wood River (1) A Do you realize that videotape wasn t used in the anslysis
J 11 uscapement it s 63 percent of the total Wood River (13) or the ammation [ should sav
Ut Cseapement 4 Q We |l come back to your statement there
trte Da vou sce thatin Dr Matiesen s paper? We got it on the (15 (Videotape Plaved)
Co (7 monitor 161 Q That s a slug ot fish cominy, through the Wood River 13n 1
' - A Yos [ wasjust reading ot an w?
- un  QSothere wasa talotof care with regard to that 90 us) A Yoah  Atthese passape rales you d typically sec that on
t m porcent number Was there? 119y occaston uh huh
- t 11\l dhavetogobhack and review it According to what too QNow lwanttogoto if[could Exhihit 8687 Alpha
| ¢ 1 you ve shown mu here why then that would b true t n dofendants 8687 Alpha
| wo Q Lot scotothe bottom of the same page 1n your repont ¢ ) Who made this exhibit?
t 41 You rc compurin_ the two streams and you ve testified here as ¢ AThat san Exxon cxhibit
- ¢ oracxpertoath Mood River and you come ta and vyou say in (41 Q You had a lutic bit of trouble with 1t because you
( 5 stumbled when [ listencd to vou over this computer word here
|
I
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didn t you?

A Uh huh that s correct
v Q Because inpoint ot fact that1s not a modern day
computer butit s anold ladder wired box that was designed by
Meninan the 70s?

\ That s correct
1 had
Q But it s vears old?
Alt sanolddusign uh huh
Q This system that we re talking about which has been jazzed
1 uptoinclude a compuler was desernibed tn King s study onthe
1 1992 studies 1f we could have this a hutle bt diffeeently
than you described 1t but he duscribes the current equipment
as having beentn use since 1976 and while repairs and
modifications have been done by a retired Bendix employee on

[t has logics similar to what computer we

contract to the state new equipment 1s no longer
manufactured Notonly ts 1t hecoming wncreasing ly difficult
151 1o obtatn replacement parts but advances in acoustic
tvs technology have made the equipment obsolete for some
proy ct
ohjectives 13n tthat nght?
\ For some project objectives that s right
1 Q We re nottalking about stalc ot the art cquipment when we
u talk about the Bendix sonar are we?

tth
[l
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Vol 34 6139

the Bendix side scan sonar counters on the henat vour tormer
partner Thorne was concerned enough about it to write a
scholarly acticle about how they ought to be taken carc ot

1sa tthat right?

A ldoa trecall the article

Q You don t?

A No ldont

Q Let sseeif wecan find «t

Have you cver read the Needs tor Standards snd
Hydroacoustic Mcasurements ot Fish Eatertainment by Richard
Thorne 1a June of 1990?

Alhavereadadraft of 1t ! don t remember much about 1t

Q Inthe bottom paragraph of your lormur partncr s report it
says Itisimportant to calibrate systums and marntain
complete historical documentation of vvery system calibradon’
A Thal scorreet

Q And that was not don. with repard to the KNeaai counters
was it and you know that?

A Well cach year they have come up and checked the
performance of the systems

Q Were they calibrated every year?

A What they do there 13 they actually use what thev consider
a standard target which s a float  Standard tarycts there
arc two types of calibration  One type 1s where you actually

A laterms ofthe clectronics or the concept - (-5) take the equipmentnto a laboratory
Q Electronics?
Vol 34 6138 Vol 34 6140
11 A Interms ofthe electronics that statement would be (1)  Q That s what BioSonics did?
) dvcurale () ARight For lisherics systems the preferred method of
W Q Now let s1alk a lstile bit about its maintenance I m () cahibraion s usiny a standagd target higher accuracy canbe
s suretf you were going to come 1n here and tesufy about sts (4} achicved
necuracy you would have checkid how 1t was maintained for 5y Q You velooked into whether there was a joy, about when
th Menin
¢ lust fiveorten yuars And we hnow there are problems with t6) cahbrat d cach ofthose devises and pomnten laet b > true
it maintenan « don twe b caus Mr Thorne has written s (1 he didn tvisit all sates all times sad there v no record imsde
paperon i? 81 of these tests 1sn t that riyht?
wr A We know that the ADF&G takes special cffonts to mantain 9 A lknow it structhat he didn tvisit all sites [ believe
um that cquipment (ta) he s visited the Kenai site every year and in the records |
iy Q Lot me ask some questions then Through (989 were the (11) looked at ldidn t sce any note
tt 1 two serial numbered units on the Kenat ever sent back to Bendix (11 QIwasinterested in this comment that vou made  You said
1131 lorany kind of calibration? 1) Ispoke with Al Menin he spent some Ume looking at other
13: A In 1986 Bendix did look at several of the transducers | (14) parts of the river looking to validate the distribution ol the
19 Jon t know 1f they included those serial numbered units (t5) fish That s your statement?
161 directly (t&ey A That scorrect
117 Q They didn 1t did they? 1 Q You can tdo that on the Kenat1n the counting arca bucause
g Aldon t know - (18) you can L sce nto the river isa tthat nght?
19 Q lndeed at BioSonics when vou uscd transducers al (199 A You can usc sonar to look in different parts of the river
BioSonics (o) Q Let stalk alittle bit about ~ you testified about some
u and you sold them to the Stale you d take them back and (21} tests that you claim vahdate the sonar counters and thuy were
v 11 calibrate them every yeac as part of the service? {2 the Anvik and what were the other two?
» A ADF&G paid for that ¢*3) A There 13 Russian aad thun the Wood River most tmportantly
« 3 Q And Bendix didn t do that did they? (4 the Wood
11 A No There was a different method there ¢ 51 Q Have you ever suen any reports from the Aavik the Russian
t 1 Q And did — with regard to the maintenance with regard to
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1 or the Wood River?
1 A\l ve scen reports trom the Wood River summaries

h
8]

Vol 34 6143
A He showaed it as he thought it was
Q You testificd on somu run size assessments right at the end

1 QQ That validate the sonar counters? There are no reports 1 ol vour tesimony?
111 with regard to the Aavik are there? 9 A That scorrect
5y A ldon tbelieve | ve seen one for the Anvik 51 Q Have you ever donu anv run forecasting for anybody betore
6t Q There are no reports with regard to the Russian River that 6 1n your life?
'n vahidate the sonar counter isn tthat nght? (0 Alrelicd onthe ADF&G forccast No lhavent
181 Al ve seen diagrams and summaries of their expenience 81 Q Have vou done any run valuation before in your life {or s
9 Q You haven tseen any data have you? (91 bank or anvbody like that?
1m A | ve seen the summary of the results of the expericments <10y A No [havent
i1y Q Wherw are they published? [ ve looked for them never seen 11y Q So that was your sort of first shot at this?
(1 them Where are they published? (1) A That was my hiest shot
Wi A They ace 1n carly ADF&G reports (137 Q And you have no and claim to have no expertise in the area?
tta Q You didn t bring them here today did you? (14 A No that was my first shot
un A No (15 Q And you came 1n here and you presented to the jury as an
ner Q You didn t produce them to us with your reports? {16) expent something that you dida t really have any experience 1n?
un A No [didat (tn A [think it was a reasonable analysis
%1 Q With regard to the Anvik Russian and Wood River you (18) Q For a novice?
119, didn t produce anv of these studics that you re relying onin (19 A Fora fiestume uh huh
1 0y the discovery process did you? (o Q And Dr Rogers has done that his whole career hasn the
t 11 A lthink that they may have been submutted [ m not { 1) run size estimates?
{ ) absolutely certain 2 A Run size forecasting that s correct
31 Q Youdon i know? (3 Q And Dr Mundy has doac that for a majority of his career
t 1 A Notcertain t 9 working with Alaska Fish & Game?
4 Q With reard to the Nushagak studv donc by Dr Rogers his t i A Yeah Therunsize uatey pattern that kind of stuff
g -
~ Vol 34 6142 Vol 34 6144
i compilation of data - 1y uh huh
1 A That scorrect ¢y Q Now [ want 1o move 1o a new subject 1fwe could [want
W Q - would it be {air 10 say that 1s the only complete {3 1o move to the subject of fish study 27
t41 v ar by ycar nult vear collection of data that we have that (41 A lsthat the same as 1367
141 comparcs actual visual counts to sonar counts? 59 Q It sthe 94/ 95 henai and Kodiak crash
61\ My feching i1s that it s a flawed data sct and 1s not 61 A Okay
v appropriate (or that use th Q Counsel for Exxon Corporation was very careful when he
o Q My quustionas s that the only sct of data that we know (81 talked about that study n calling it the plainuffs position
»n ul that includes complete yoars and multiple yoars and visual 1 or plainufls hypotheses or Dr Mundy s hypotheses butt s
nm counts? (100 more than that 1sn t1t?
s A Complute vears mult years and visual counts? Such as tn A ltsasummary of studics conducted by ADF&G primanly
t1 ) they are that s correct (tm  Q And the state and federal Trustees?
v Q Youcansgree or disagree with the data set but because it 13 A They funded it that s correct
1141 wncompasses the aumber of years it uncompasses because it (41 Q And you were s little entical of Dr Mundy not having donc
1151 ncompasses complete years and because it actually (15) any hands on rescarch yesterday butin facthe sapeer
vompares the (té1 reviewer for the state and (cderal Trustees?
1t onars to visual counts correct or incorrect 1t 1s the most un A That scorreet
amplete data hase we have 1sn Lt You can argue with it ug1  Q And part of his job with the state and federal Trustees was
1« butitr the most completd? (9 making sure studies hike fish study 27 was done correctly and
1\ Uaderthe pr.._zumpuon of carreet orncorrect well then (01 he wasaware of 1t and you rc awarc of that?
m that s accuptable ¢ AThat strue
1 Q Or Rugurs when he brought those results into this t 1+ Q Wuhregard to fish study 27 the Trustees have come to the
1 wurtroom to show ta the jury he showed the jury the data as ¢ 11 concluston that as a result of overescapement smolt
W il was no looliny around  That s raw data point 1sn 111? production

o1 A Hodidn t show the data as it was
9 Q Hesure did

(aq

in the Kenai River system has duclined as follows 1987 thr

*$1 million smolt 1990 six mullion smolt 1991 2 § mullion
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i smolt and 1n 1992 and 1993 1iss than one nullton smolt (sn y (1 the otl spill = bevause th deft et couldn 1 tish so he
1 that right? (1 was partiallv bhind because of the o1l spill  That s a correct

A Those were the published results from the smolt program
4+ Q Andindecd the Trustees have taken the position that
¢ torccast for this year and next vear ts for escapement to be
61 helow goals that sthur position?

o\ Yus
x  Q And Exxon s position 1s different than the Trustees 1s
tn that right?

t A That s correct
i Q And who are the Trustees who supervised this?
1 V\ldontknow | msure you have a list there

3 Q Yeah Ido Thuy include the assistant sccrutary for Fish
va Wildlife and Parks ot the interior  The director of the Alaska
1¢ Ripton of the National Marine Fishuries Service the

¢ commissioner ol the Alaska Department of Fish & Game the

7 comnussioner of the Alaska Department ol Enviconmental

« Conscrvation the attorncy goneral of the State of Alaska and
191 the regional forester for the United States Department of

m Agnculture
t 1 A That sthe list you just read yesh
t 1 Q And I want to take a look at a couple of the exhibits that

W vou talked about

un MR O NEILL Could you putlup 7113 please?

Is that consistent?

13
(4
(5)
{6
(7
£
(£]]
(101
an
88
th
(13
1L}
[1B1]
te)
in
(18
(1§
(W0
(N
(2)
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statement 1sn t11?

A I believe that s correct

Q Now 1fwecould,oto 8811 the two vears in which we do
have any serious overcscapement are vears of o1l spills 15
that correct?

A Associated with them yes

Q And now with regard to the Trustees studies and Dr
Mundy s studies thuir conclusion isn t that it was cumulative
overescapement their conclusion was that %7 was okav and

was okay the brood years and itis the peoblem that rusutted
in 89 that causes the problum  That s their conclusion 1snt
1t? Yoursis diffceent than that?

A | m not certain abaut that being their conclusion

Q You didn t study thuir postions bufore vou came inh r
and testified to us about that?

A 1studicd a lot of things

Q And indeced the smolt outmugration the primary crash of the
smolt outmigration has to do with the 1989 brood year dousnt
n?

A Would you say that again pleas.?

Q The primary crash of the smolt outmig ration has to do with

i BYMR O NEILL 24y the 1989 brood year?
(55 Aldon tagree with that
Vol 34 6146 Vol 34 6148

i Q1 minterested in 7113 and | minterested 1n these () Q “What sthe Trustces view?

1+ vscapement levels Okay? Now the first thing s with regard 23 A The Trustee view [belitve 1sthatthe sequence of

Wi 1o the reasons for the overescapementin 87 and 89 87 (3 cvens cause something to happenan the kena system and

4t t aches us something about 89 bucause the 87 that

virescapement (41 something 1s sull a matter of speculstion and investipation

s wasthe resultof an oul spill wasa t1t? 199 Q Lot sjust parse out what vou just suid  Th Tru tee s

& A lbehicve that strue 161 view s that the sequ ncc of cvents - when vou say the

Q ltwas a result of the onl sptll SS Glacier Bay 1a Cook (M scquence of events vou mean the oil spill lcading (o the
Inlet and we ve learnud in 87 and vou ve come today to ) closure csused something to happen?

» tesuily as a fisheries export that ol spills cause problems o A No | mtalling about the three years there and the high
1 with the fisheries management sn tthat cipht? {10} escapement tn the sysiem
utr A That s one of the results (1) Q Trustee focusison 1989 ordo you know?

11 QSoweknow thatin 1989 we have another problem with the (122 A lknow the Trustees get all of their information from the
1y management of the fisherius as a result of an o1l spall (13) pcople dotng the work in the ficld they arcn t out there and
tar That s acorrect statement 1sn t t? (14) 1 know thatin the field what people are looking at are models
st A lthink there are differences but | think generally that s (1) like the Frazer Lake model totry to better understand and
16) correct (16) focus their studies on those arcas that might help explain what
11 Q Andndeed 1n Upper Cook lalet the primary tool lo manage (17 happened
nss the Upper Cook Inlet fishery 1s the commercial flcet and to a (18) Q You disagree with fish study 27 don t you?
(n preatextent the drift fleet 1s that night? (191 A Whatpariof nt?

o A llsthe drift Rect and the sctnets yes 0y Q How many people have worked on fish study 277

1 Q lInorder to ligure out how much cscapement may 30 1ato the (1 AQuiteas few

v oiver the primary picce of information are the cacly catch ¢ Q20 307
W results from the deaft fleet? (3) A Maybe
41 A\ That s what [ understand 290 Q And fish study 27 has buen reviewed by the top lishery

o Q And the fishery manaper in {989 had none of that because of

[}

scientists and biologists 1n the United States peer review
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¢ through the Trustee process 1sn t that correct? 1y Q What did the study conclude?
() At sbeen reviewed by people that have those credentials (M A The study concluded that ADF&G at this time wath that
31 Yus (3 particular equipment wasn t able to proceed with their
(41 Q And you disagree with them too? (4 evaluation and new technology because the technology 1s to
51 A lthink that as far as that fish study is concerned there () implement dual beam and target tracking which 1s a couple ot
¢+ 1s sull no conclusive — there 1s sull no definite conclusion 6 the features which they wanted to try to use  They needed to
7 about what s happening 1n that system (0 be able to process echoless from echo rams and because that
®1  Q And you rc1n here today to throw rocks atst aren t you? 9 didn t work out in that pacticular year why then they
9 Al mhore to say | disagree with some elements of st 9 discontinued that studv
0y MR O NEILL Ifwecouldtake a break at this ime (1 Q They were looking for a new wav to count fish on the Kena
an I ve pot another subject . (1) other than the Bendix side scan sonar counter and they were
11y THECOURT Take our second bruak at this point (1" shopping BioSomics and BioSonics had trouble in making the
(i»  (Jurv out at 12 00) (13) sale because of problems with echo return?
.Tu (Rucess trom 12 00to 12 15) (149 A There were about three things there 1 kind of lost count
as$r (Jurvinat 12 15) (15) But the — as far as the Bendix side scan sonar 13 concerned
ner THECLERK All nise (16) 1 ve had quite a few discussions with the people who actually
«n BYMR QO NEILL (1n manage that project Their attitude 1 1 they can get new
us) QReady sir? (18) equipment 1in other words equipment that will be available
a9y A Yes lam (19) over the long term that simply duplicates what the side scan
(o Qllltevio imshinteaor |5 minutes [will fimshin ("0) sonar does thatthat would saus{y them
¢ 11 tenor |5 minutes that s a better statement o1 QI wantto tatk a hittle bt about the purpose of the
¢ 1 Inrecent years the big harvests on the Kenai began 1n (2m counter on the Kena1  The purpose of the counter on the Kena:
t v shout 1986 dida tthey? ( 3 ats hasic purpose 1510 provide the fish manager with relative
t 9 Albulicve that scorrect [t wasthe 80s 24) data on a viar by yearbasts That s the most important
s1 Q And there have heen vears in the Upper Cooll Inlet fishery ( 51 lunction that it serves  Accuracy 15 secondary but it needs
rl
Vol 34 6150 Vol 34 6152
n whea the fleut has harvestud as many as nine million fish in (1) to provide standard year to year relative dsta isn tthat s
11 recunt vears 1sn t that correct? (2) correct statement?
v Al mnat ahsolutely sure of the number but [ know the A From what 1 understand that woulda t be correct no
41 harvests have been high 1 Q And the Kenai sonar counter was nver designed 1n and of
9 Q Ot that mipnitude  And if vou assume the conclusions of 1 usell 1o provide information to a jury to come up with a run
&1 hish study 27 1t you assume those there 1s in tact a (6) s1ze cstimate 1n 8 damage case was it?
n Likclihood that the flecct won t fishin 94 orin 95 andf (A The development didn t anticipate this trial no
b does hish at will be allocated very few fish 1f you assume &) Q Soifindeed the henai River sonar counter esther
»n the lish study 277 (9 undercounted or overcounted by a range of 20 to 50 percent
1) A Il you behieve the smolt esimates and 1f you behieve but
oty those [think that would bhe true (10) did so on a year to year basis that provides the fishery
3 QNow you mentioned bricfly and we talked about the (11) manager enough relative information to use that techmique as
pening (1" part of the whole universe he looks at 1n managing the fishery?
1m para-raph of this 1992 study 1n which the Bendix counter on the 0 Alcan tspeak forthe fisherv manager butldo know the
114y Kenat was run at the same time a BioSonics counter was run? (14) way they actually operate that system 1s inconsistent with that
ns A Yes (15) statement
ter Q That sudy 1 no way validated the accuracy of the Bendix 116 Q You can t speak for the fisheries managers because you ve
17 counter did it the data was inconclusive? (n never managed a {ishery?
&1 A That wasn 1 the-purpose of the study (8 A That s nght
191 Q It wasn t the purpose of the study 1 just want 1o be clear a9 Q Now [ want to talk about your photo study
o of that (200 A Okay
A Yes (1 Q Very ofien when we sclect data points when we select out
¢ 1 Q And there were problems with the BioSonics counter which 22) of a gencral population we like to randomly select?
¢ v 1s a more technically advanced animal to count the fish 1snt (23) A Ingeneral that scorrect
1) that nght? 29 Q And indeed therc are programs that allow you to randomly
51 A No that s wrong *s) sclect so out of thousands of photographs there are programs
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11 available 1o let you randomly select the photographs you wam (1 A We re getting 1nto an area almost ot philosophy
} touse? () QThat sright and I masking Thatsa philosophical
Y A Depends on what you want (3) question?
41 Q Inthis case you didn t use such a program but you had a 49 A Philosophical - there are several lavees ot 1ssues but
51 photo developer pick these out tor you? 1 the philosophical 1ssues vnac of the oncs that strikes at the
i A Are you talking about the pilot study? 16y core of what you re talking about 18 the set himits and one
1 QThat s nght (n ofthe major discussions that s currently occurring in
s AThat strue & hisheries 1s whether or not it makes sense 10 really manage 1t
n Q That strue? 191 that way whether or not there should be # Ieedback roup so
o1 A In the pilot study that s true - (10) that you can better anticipate those ttmes when vou would nued
s Q Now [ wanttotalk a little bit 1f [ could - by the way (111 more escapement those times when you would need less
1 1 this ts the conclusion of the 1992 King studv that [ have got (a2 Q Historically the reason for the upper limst 13 to avord
1 nghthere The method of enumeraung tish using existing (13) problems with regard to the reproductive ability ot the
14y individual fish tracking software at all density levels (14 fishery You know thatand [ know that 1sn tthat right?
141 1nvestigators would only investigate and count fish traces at (%) At snotabsolutely clear cut  The primary reason for the
161 densities as great as ten fish per minutes and most fish were (16) upper limit s lo avoid taking fish out of the fishery In
1171 concentrated within 15 meters of the transducers on both (17 terms of many systems like the Kenai and what have vou the
1181 banks That s the coacluaion of that study? (18) escapement goal range 1s still evolving and probably wall
191 A That s the body of conclusion with respect to that (19) always evolve
1 01 rcgarding the passage beyond 20 meters (20 Q Is the proposition thal [ stated a generally accepted
tn MR COOPER Can | have the exhibit number? 2 phtlosophically with respect to fishery management?
+ + MR O NEILL Defendants 8611 22y A Would you restate that?
w BYMR O NEILL 23  Q A reason for the upper limit 1s 1o make sure that we don &
4 Q Now ['want to talk a little about the concept of (24) have an overescapement that harms the long turm
s1 vverescapement making sure there 1s aduquate escapement reproductivity
(25) abulity of the hishery system of the niver svstuem?
Vol 34 6154 Vol 34 6156
11 without overescapement that 1s - the vscapemeont rangc 1s one t1h A That s a reason
t 1 of the principal tenants of fishuries management Fisheries (1 Q And that reason has been a long time recog, nized reason
1w managers tn Alaska and 1n Upper Cook Inlet manage the whole 3) among fisherivs managers a rcason?
141 hishery around escapement [cvels don tthey? 41 A There has always been the theory of density type elfects
1% A Yes they want to assure conuinutty in the population (5 sothat s a part of the theory
o vptimizing harvest 6y Q Pointn fact the Trustees have concluded that that s just
1 Q And they manage against a lower escapement level and 8 (7 the kind of disaster that s happened here with regard to the
¥1 hiyher escapement level? 8) KenatRiverin 1994 and 1995 That s the Truslee conclusion
v A That s current policy (9 1sn tt?
1w Q And a major reason for managing a fishery that way 1s so (100 A That s thetr optnion at this ime uh huh
ity you don t have overescapement that hurts the reproductive a1y MR O NEILL And with that [ |l sitdown Thank
t 1 abilities of rivers like the Kenair that 1s a major reason (12) you sir
(13 1sn tu? (1)) THE COURT Mr Cooper
141 A You don t wantto - | Il say it the way that makes scase (1) REDIRECT EXAMINATION OF THOMAS CARLSON
ns) to me and [ hope 1t answers your question But basically you s BY MR COOPER
161 don t want to overharvest the run You want to make sure that (16¢y Q Dr Carlson [just have a few points and let s sec 1l we
t1h vnough fish get back into the system so that the run will be (17 can do them quickly here
¥y purpetuated (18) Mr O Neill asked you some questions about whether you were
1iyr - Q That s the bottom end of the rang.? (19) up 1n the Kena: with these ADF&G folks being paid by Exxon (o
01 A Uh huh (20) look over the shoulders of these ADF&G people for Exxon?
« 11 Q Thetop end of the range and the reason that they use this (21) A Asa supersleuth?
« 1 harvesung power of a drift flcet and a sctaet fleet and a (22 Q Yes Were you a supersleuth?
v suine fleet 1s so that overescapement doesn t occur because 23) A No I[wasnt | veknown the puople who were running the
4 overescapement — 1t 1s a rucognized fishernies fact that ("4} Kenai River projects for many many ycars and whenllearndd |
t $) overcscapement can hurt fisheries? (25) would be involved and [ wanted to ~ what [ really wanted to do
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111 was 1o investigate some vears that were outside the range of
y the studies thev were doing  We began talking about

1 possibilitics and we developed a cooperative arrangement
where

(41 the studics that 1 would perform would duck tail 1n with those

51 that they were currently conducting  In fact we exchanged

i) cquipment took turns driving the boats we did all those

(h thin.s bottom line being that any of the data or any of the

%) reports that sort ot thing would need to flow through ADF&G

) protocols for review and what have you and that s really where
1101 we are with those studics at this ime
t1y Q Sot s really a joint program between you and ADF&G
() although Exxon s paying for —
1133 A That s right  We jointly discussed the design of the
t14) studies cooperated tn the exchange of equipment and actually
1191 acquiring the data and now we re cooperating in the final
(161 stages
un QDr Carlson Mr O Neill asked you questions about some
181 collcagucs or tormer colleagues Mr Akers and Thorne [ think
(191 was the other one?
10 A Yeah
¢ 1 Q Have thev done the kind of careful analyses that you have
¢ ) done to scetin fact there 1s any undercounting by the sonar
3 umt?
t 41 A One ol the absolutely most critical things regarding

$1 undercounting by the sonar s what the fish arc doing whether

Vol 34 6159
(h counting in the UC! river svstems did not indicate intolerable
€1 levels that the ADF&G used for monitoring escapement?
) A That s what thev concluded
@ QMr O Neill asked you some questions whether or not the
(51 passage rate orthe ime period that you looked at the data on
6) the Wood River encompassed 90 percent versus 63 percent ol
the
(n total count?
8 A Yes that scorrect
9 Q Would it make any difference in the - anv materal
(o) difference in the outcome of your analysis if it was 63 percent
(at nstead of 90 percent?
(1) ANo Theperiod of record that was selected included that
(13 perniod where the passage rates were highest  [n my opinion 1t
(14 was extremely important to look at those situations where the
(t$ fish were most ghtly aggregated [ was concerned sbout not
{16y making the error of looking or spending a preponderance of
time
(17 looking at those situations where instantaneous densitics were
(18) low and the likelihood of overlap was good
(199 QMr O Neill tatked about the fish being bumper to bumper
(o Do you recall that?
*1) A Yes thatiscorrect
21y Q Ifthe fish are bumper 10 bumper thatis endon as
(*3) opposed to side by side would the sonar sull countsfit s
( 4 bumper to bumper two fish?
25 A Yes The sonar count would likely be better than almost

Vol 34 6158
11 they 0 throush the beam and how they go through the beam
11 Nusther Bill Akers nor Dick Thorne have conducted the type of
th studv Lhave 1o look at that 1a detai] and quantify it
1 QMr O Null referred to some claims that were made by this
t51 tellow Me Skvore Do you remember that subject?
161 A Yoy
th Q He was an ADF&G employee at ane time?
1 A Sull s
w1 Q And I helieve Mr O Neill asked you questions ahout a
11my report that was done by a trade association of engineers |
111 can t reecall the name of it but do you recall that?
iy Alnple E
uyn Qltrniple A?
ua Alnple E
asr  Q Did the state sppoint some panel to look 1nto Mr Skvorc s
tuér claims?
tun A Yes JuifKoenings convened an expert panel to take a {ook
(18) 8t these claims and to try to provide guidance to ADF&G and
how -
(191 they might pursuc them
tm  Q Did that pancl come to a conclusion make 8 report on Mr
t by Skvore s claims?
1 A Yus thes aunacrated a repont
¢t QAndsyou v scenthatreport?
v 41 A Yoy Thave

t 5 Q Dudthy oaclude that the data reviewed concorning sonar

Vol 34 6160
{1y any other
(1) QSothey gut counted under the bumper to bumper situation?
) A That s correct
91 QMr O Neill ashed vou questions with one or two of the
() exhibits and Ithink vou indicatud that those were exhibits
6y that Exxon made What was vour input into those?
(" A Exxon made them but [ designed them
&1 Q And vou looked at them and made sure you were satisficd
(91 that the date that was correct?
(10 A ldon thave the specialized expertise that would have been
(1) required to do those actually exccute them
2 Q Finally with respect to the - Mr O Neill asked you
(13) questions about your projection as to how many of the fish
(14) you assume that the plaintiffs contentions are correct how
(t5) many fish will there be in the harvest  Who made the forccust
16y that underlies your calculation?
(170 A The actual forecast?
sy Q Yes
(9 A They rc simply the ADF&G forecast
0y Q What vou did was apply some mathematics to that to isolate
(*1) oul the Kenai component?
) AThat sright [justiried to present what [ thought was a
¢ )1 rcasonable esttmate based on that forecast
(& QlIncidentally the Glacier Bay spill in 1987 that wasa tan
¢ S5 Exxon vessel wasit?
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i A Notthat | know no 1y DX9169 Alpha recervedy
v Q Finally in responsc to a question Mr O Nuill was asking (v MR SANDERS Offer DX3812 DX3824 DX5644 Alpha
' vou about whether you had the photo developer pick some ) DX6760 DX6763 Alpha we move to admit those
| hotos ) (Exhibus DX3812 DX3824 DXS5644 Alphs D\6§760
4+ and I'think you said 1n connection with the pilot study? ) DX6763 Alpha ottered)
v\ That s correct - t¢¢ MR O NEILL Noobjction
v Q What did you mean by that? tn1 THE COURT  That group ot exhibits are also admitied
11 A There were actually two phases to the study ! conducted  (Exhibits DX3812 DX3824 DXS5644 Alpha DX6760
1t wasn t entirely clear when [ started how | was going to 91 DX6763 Alpha rueeived)
h pel - be able to measure the ~ or estimate spacial overlap (to THECLERK Mr Kking would vou stand and raise your
1 so | did a pilot study where I'looked at a number of 11y nghthand
ity photographs The purpose of that pilot study was to (127 (The Witness Is Sworn)
i+ nvestigate some of the premuses that underlied the study [ (13 THECLERK Fortherecord sir state your full name
(1} would then 1n the future conduct (14) your address and spell your last name please
141 Forthat study what [ did 13 [ took in several rolls to a sy THE WITNESS My {ull name 1s Bruce Edward King
151 photo fimsher [t had to be a photo finisher that had special 16 KING Myaddressis — my business address 1s 34828
161 cquipment because these rolls contained as many as 600 a7 Kahfonsky Buach Road Kalifonsky Soldotna
1T negatives and not many places can process that kind of ~ those as DIRECT EXAMINATION OF BRUCE EDWARD KING
x1 kinds of rolls 9y BY MR NEAL
119y What [ asked them to do was to go through and whenever they 200 Q You better sit up next to the microphone
« 1 vncountered a photo that had two or more fish init to simply .ty Ibecheve you re going to be a breath ot fresh air - You re
¢ 1h printit  And the rolls that [ selected however were rolls (22) nota Ph D orengineer?
U 1 lor peak passage periods 23 MR O NEILL Oralawyer
W Q Soafter you did the pilot study you then selected rolls 2¢p BYMR NEAL
41 lorthe peak passage periods? 25) Q You re just a plain old working sutf?
$1 A For the following studies
Vol 34 6162 Vol 34 6164
1 Q And that was your selcction not the photo duvelopers? th A Alaska Dupartmunt of Fish & Game commecrcial fisheries
t1 AYes (2 division
131 MR COOPER No further questions (3 QInwhat capacity?
i MR NEAL Mr Bruce King please 49 Al mabiologist
51 MS STEWART Your Honor before Mr King comes to the 55 Q Now you do have some vducation 1bclicve?
1 stand defendants would like to read preadmitted documents 6 AYes
or (0 Q Tell the ladies and geatlemen of the jury what formal
1 documents we would hike to offer  Defendants offer DX102 A (8) education you have
w 1725 - 9 A lhave a bachelor s degree from Colorado State University
+ THECOURT [ msorry very beginming 102 A? (100 Q That sin Fort Collins Colorado rnght?
i MS STEWART DXI1725 DX1726 DX3812 DX3824 DX5005 (an A Yes s
1 DX5026 DX5201 DX5235 DX5237 Alpha DX5242 Alpha 12y Q And you ve done some postgraduate work?
DX5392 (13) A Yes Ihave alsoat Colorado State
u DX6112 DX6114 DX6754 DX6759 DX6785 DX6854 DX688! t14) Q And it s three ycars in somethiny called terrestnal
DX7156 (13) biology?
un DX9169 Alpha (1) A Yes
a4 (Exhibus 102 A DX1725 DX1726 DX3812 DX3824 DX5005 (7  Q Thatdoesn tsludy umdentified flying objects?
as) DX5026 DX5201 DX5235 DXS5237 Alpha DX5242 Alpha (183 ANo sir
DX5392 — 199 Q Now [ wanted to go back now and I Il be very bnief
aer DX6112 DX6114 DX6754 DX6759 DX6785 DX6854 DX6881 (20) because as a result of the last witness we ve heard a lot about
DA7156 (21) sonars sonar counting of sockeyes and oscilloscopes and
111 DX9169 Alpha offered) spikes
agx MR O NEILL We have no objection Your Honor (22) and all of that so I m going to be very bricfand ask you what
n MR SANDERS Canltake you back on some we just (3) youdonow Whatare your responsibilities in your job ~ tll
v discussed? (24) us your job again
i1 THECOURT That first group of exhibits arc 25) Al mabiologist for the commercial fisheries division
v 1 admitted
t u (Exhibit 102 A DX1725 DX1726 DX3812 DX3824 DXS500S
& DX5026 DX5201 DXS5235 DX5237 Alpha DX5242 Alpha
DX5392
(5 DX6112 DX6114 DX6754 DX6759 DX6785 DX6854 DX6881
DX7156
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(i Q What are your — what ~ for the ADF&G correct? 1 Q Four peopie?
(1 AYes (1 AYes
v Q And what title do you have with the ADF&G other than 31 Q And how many shifts during this scason?
41 brologist? 41 A It varies but during the peak ot the run when fish are
(1 A My title 18 assistant area research project leader (9 coming by 1n numbers 1t s three shifts full 24 hours or near
61 Q And with that utle what are your responsibihities? 6) 24 hours ol coverage
(M Al mresponsible for the adult counting operations on the (M Q In vour opinion do you have good crews and had good
®) four nivers in the Upper Cook Iniet that we monitor and I m crews
¥ also responsible for the Kenai River smolt project ®) let s say in 1989?
101 Q You re responsible for the adult counting process adult - ™ AYes
un counting of adult sockeye salmon that go up these four nvers? (1) Q Let me ask you this sir Do you have a general opinmion as
th) AYes (113 to the accuracy of the sonar counting device the so called
uv Q And these four rivers are the 10 move this on a little (! ) whatis it Bundix side scan sonar counter?
(14 bt the Kenat which 1s the big one correct? (1) A Yes
as) A Yes (149 Q Do you have a general opimion as o the accuracy of that
16 QThe Yentna? (15) device with respect to counting sockeve as of 19 hundred and
un A Yes (16 89 ordunng the period 19897
agr  Q The Kasilof? Am I pronouncing that correctly? (17 A lthink the numbers that we produced using that gear are
19 A Yes (18) accurate
(@ Q And the Crescent? (19 Q Ifthere 1s any inaccuracy do you have an opinion asto
¢t h A That scorrect (°0) which way 1t wouid be on the Kena1?
t + Q How long have you been rusponsible - does that include 1) \ldon tthink there is any dala to indicate a substantial
« W responsihility for the operation ol the sonar counting sites on ( 1 number of fish over or undercounted from our estimate
t 4 these rivers? (1 QAsyousitthere you bihieve that the jury may rely onthe
i A Yus itdoes (29) gunoral accuracy of the sonar counts of sockeye salmon goiny
up
L ( $ those four rivers vou ve muntioned for the year 19897
g Vol 34 6166 Vol 34 6168
t ‘_Q And dous that include responsibility for the crews that () A Well there are differunces between rivers but with
(1 opurate on thosc sites or operate the sonar counting devises (2) respectto the Kenal River yes
(31 on those situs? 3 Q Let me ask you with respect to the Kasilof River Do you
4 A Yes 4} belivve the sonar counters were genurally accurate on that
i Q By the way have you actually operated those counting ($) niver for the year 19897
161 vquipment yourself? © AYes
th A Yes [have (M Q And what about the Crescent?
Q1 mesan you ve actually gotten down there and done 1t ® A Yes
% corruet? 9 Q What about the Yentna?
(o A Yes sir 10y A Ithink at the Yentna site we have occasions that
oty Q Now how long have vou been responsible for the operation (11 conditions make the counters somewhat less reliable
(11 of the sonar counting sites on these rivers? (M  Q Yentna River s an extremely — 1f you take all the
11 A lwas assignud to that project 1n 1980 (13) vscapement that the jury has heard for the year 1989 the
i Q 14 vears s that correet? g4 Yuntna Riveris an extremely extremuly small part of that s
s A Yes (19 wnot?
e Q Do vou have crews there at these sites? (16 Al m nol sure aboul vxtremely small but 1t 13 a small
a?lt A Yes wedo (11 percentage of the total
g Q Let me himit myself to the Kenai River  What s the size of (18» Q The other three rivers you believe are accurate as to the
(19 your cruw duringthe - we re talking about the season 1 ve (19) sonar count for 19897
t M lcarned thatis sometime — starts in July and goes for a few (0 AYes
¢ weeks when the sockeye come back upstrcam and escape up 20 MR NEAL Thank you You maycxamine
the 2 CROSS EXAMINATION OF BRUCE EDWARD KING
(1 rvers? .» BYMR O NEILL
t W A Yus that scorrect (-4 QNow don t you get mad at me about this okay [am just
t @ Q What s the size of vour crew at the Kunai River? (25) going to ask as gently and politely as | can about the base of
t 9 A Normally 1t s four puople
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vouropinion | m going 1o tey to do it tn tive minutes and
sitdown Okay?
A Sure
4+ Q With regard to how the electronics of the sonar counter
51 work you re not an expert 1n that?
& A No sir
1 Q And you re not an expert in hydroacoustics thatis from
the transducers out into the water stream and you don t
91 purport to be?
1\ No
v Q And you have no eagineering background you rea
hialogist?
11+ A That scorrect
131 Q And with regard to comparative studics of the Bundix versus
14 other kinds of counting systems you yourself have done no
15) comparative studies?
1160 Al wasnvolved in the 1992 studv
17 Q But the 1992 study provides us no conclusive information
181 about how the Bendix works against the real world?
1191 A That scorrect the study was not designed to compare one
1 0t counterto the other
¢t Qltwasnt [ veasked you beforc about all the studies
1 that do exist and you said at that point in time that you
weren t prepared to come 1n and talk about all those studies
Are you prepared Lo lalk about the Nushagak and the Anvik and
$ all those today 4» we sit herd?
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provide 2 ~ at a minimum thev provide a vood relative 1ndex
incomparing 8510 86to 8710 88 ‘Whetherthevarea
hundred percent accurate or not they do provide that usctul
management tnformation?

A That s one aspect of the counting operation yes

Q And indecd that s the most important counting aspect of the
operation?

A Our charge as commercial fisheries biologists provide
estimates for managers to usc

Q They are just thal they are esumates

MR O NEILL !have no turther questions

REDIRECT EXAMINATION OF BRUCE EDWARD KING
BY MR NEAL

Q Mr King these people that Mr O Neill asked you about
you don t consider a 50 percent error (o be accurate do you?
Al ve not scen any data that would support that

Q And you haven t sven any data that would support a 20
percent error have you?

A No sir

Q Your belief1s that the sonars count the sockeye going up
these rivers with a reasonable degree of accuracies 1s that
correct?

A Yes it1s

Q And -

MR NEAL [think that sall

Vol 34 6170
1 A No sic
Q And you re aware that other prople including your boss —
1s Ken sull your boss?
s AYes hes
st Q - have proposcd urror ranges that range anywhere (rom one
61 percent 1n ken s case 20 percent 1o 50 purcent in the case ol

Al

Bill Akers you rc aware of that aren t you?
A Yes [am
vi Q Am [ being direct and intelliyent enough so far?
m A You re doing tine
i Q And the problem that we have 1n the Kenai 13 that the
(1 1 operator of the Bendix side scan sonar siting on the Kenai
131 can tactually see how many fish there are in the river to run
131 the dials and correlate the echos that are being counted
115y against the fish That sinherentin the system sn tit?
vuér A That scorrect
11 Q From Fish & Gamu s purspective which 1s your perspective
151 Lhe most impoctant thing 1s that the sonar counters provide
19y pood information of one yudt relative to another so that your
m muanagement decisions can be made on a historically consistent
1y basis? Do you understand what [ m saying? Do you want me to
try it again?
t 31 A Please
21 Q The most important aspect with regard to the counterss
5y that we ve used them over a number of years so that they

s
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(@]
(0}]
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MR O NEILL Outofhere Bruce
MR SANDERS May it please the Court we call Mr
James Brady

) THECLERK Raisc yourright hand please
() (The Witness Is Sworn)
&) THE CLERK Plcase be scated Forthe record sic
(n state your full name your address and spell your last name
8) please
(9 THE WITNESS My name s James Andrew Brady
(10 BRADY Myaddressis 873! Uppur DuArmoun Road
Anchorage
() Alaska
12 DIRECT EXAMINATION OF JAMES ANDREW BRADY
(13) BY MR SANDERS
(1) Q Good afternoon Mr Brady By whomare you umployed
sir?
15 Al memployed by the Alaska Department of Fish & Game
1166 Q That s what we ve been calling the ADF&G correct?
17 A That scorrect
1ty Q And you re hure pursuant to a subpoena aren ( you?
tv1 AYes lam
(0 Q And you have been employed by ADF&G for how long sir?
21) A Fora little over 13 years
(2 Q And before taking on that employment where were you
(23 educated?
24) A 1waseducated at the University of Alaska Fairbanks
(259 Q Whatdegree did you get and in what area?
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i A A bachelor s of science in biology
(1 Q And what vear did you graduate?
;o A1979
11 Q And vou started with ADF&G when?
151 A 1started working temporary positions with ADF&G in the
1 70s 1staried working with them as a biologist 1n 1980
m  Q And would you briefly describe for the ladies and gentlemen
) of the jury and the Court the jobs that you ve had with ADF&G
1 up unul about 1986 and then ! Il stop you?
nm A Upto 19867
i Q Yeah .
111 A lstarted working full time with the Department of Fish &
(v Game as an assistant arca management biologist on the Yukon
(141 Riverin 1981 and continued in that posiion for three years
as Then [iransferred 1n December of 1983 (o Cordova and was the
116 assistant arca management hiologist for the Prince Willlam
1T Sound management area and continued 1n that position until
18, about Suptember of 1986
19 Q Andin {986 what did you become?
(0 Aln 1986 I became the area management biologist for
t 1 commercial fisheries
t 2 Q Now what does an arva management biologistdoin a
t % (ishery?
¢t & A The responsibility ot the area management biologist 1s to
$1 managc the commercial fisheries within his area ot
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A That s correct

MR SANDERS Could I have DX6854 please?

BY MR SANDERS

Q I want 1o take you back to the ume 86 through 1991 when
you were arca management biologist for Prince William Sound
and 1n a second or two there 15 going to appear on a screen
here and right there besides you and all over a map and I I}
ask you if you can describe what this map or chart depicts?

A This represents what we reter to as the Prince William
Sound management arca for the commercial salmon fishenes

the described districts for management are those districts

Q This is the area that you were the manager of from 86 to

91 and this s how 1t s subdivided how your district 13
subdivided?

A That s correct

Q Now as the manager of this particular district ora—

this management area or as manager of any other fishery arca
in the state of Alaska what 1s your primary mussion? Ithink
you said 1t awhile ago but you said it described tn the job
so let me ask you again

A With regard to salmon fisheries?

Q Yes

A With regard to salmon fisheries it would be 1o manage the
commercial harvest roegulate the commercial harvest 1o ensure
that we can achieve biological scapument requirements for

- Vol 34 6174
hqunisdichion to wnsure that adequate uscapement 1s provided
¢ 1 for salmon or herring,  or whatever the specics may be to
v continue the long, term sustained yield of those resources and
w1 provide opportunity for the commercial industry to harvest any
sioavulable surplus
6  Q And a> anarce managemoent biologist within the guidelines
1 ot the law and the regulations you are the man who decides
1 when to opun and close a particular scason for a parucular
1 specaes for a parucular gear lype 1s that correct?
um A That s correet
tin Q You ru the man that mahes the call?
¢ ) A That scorrect
13 Q And vou held that position — well first you were an
(15 assistant to the person who held that position from 83 until
1151 Suptember of 86 1n Prince William Sound 1s that correct?
116y A That s correct
un  Q And then trom 1986 to what time did you hold the position

«
2)
(¢}}
the
(3
5
[0
(1)
(8)
[¢J]
(10}
uy
(12)
13)
14
({81}
(16)

-

Vol 34 6176
long term health and sustained yield of the resource
Q Is that another wav of saying that would be that you have
1o manage the catch so that you ensur. cnough escapement up

rivers so that the salmon can reproduce and come back again
yuar after voar?

A That s correct

Q And is that a mission that s prescribed by law?

A Yes itis

Q Now I want to rustrict my ncxt questions and maybe all the
rest of them to pink salmon 1n Prince William Sound That s
what we re going to talk about

In 1988 was the return of the wild stock of pink salmon in
Prince William Sound strong or weak?

A It was weak

Q In 1989 was the return of wild stock pink salmon in Prince
William Sound strong or weak?

AMANIY

us ol area managcment hiologist 1n Prince Willlam Sound or for an A It was weak

09 Prince William Seund? a8 QIn 1990 was it strong or weak?
tm A From Scptumber 1986 until March ol 1991 19 A lt was sirony,

th Q Now inMarch of 199] what did you bucome or where did 0 Q1991?

vou 21y A Wild stock we re talking about?
t 1 getpromoted your job the one you ve got night now? . QYes sir

¢ 1 A lwaspromoted to the regional office here 1n Anchorage (2 A llwasabove average

¢ 1 and mv utle 1s regional management biologist 24 Q Andin 92?

¢ 9 Q That s your job now? 25) A Weak
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Q Now 151t a managemecnt problem for the area biologsst i () return to that facility to generate ruvenues tor operational
the wild stock return 1s weak 1n a given vear? {1 costs
\ ltcanbe yes 1 Q And usually that s hind of on & vear 10 viar basis unless
4 Q What s that problem? Duscribe to us what causes the (41 they have a big year and this will pay for suveral vears in
s1 posstbility of a problem (5 advance?
o A Well if you have a hisherv that s verv complicated 1n 60 A Well 1t snot that ~ quite that stmple but it s
7 tvrms of a mixture of stocks and species particularly 1t (0 regulated by management plans and negotiated
81 bccomes a problem ifone stock or a species is extremely weak 9 Q But when you re talking about making sure vou have enough
91 and another stock mav be strong (9) escapement to protect the biological wild stock vou re talking
100 Q Let me stop you there just a minute  1don  mean to (101 about wild stock escapument correct?
111 interrupt you but s that the situatton you had in 86 through v A That scorrect
t1 1 91 1nthe Prince William Sound pink salmon fishery oris (m  Q And when you re zeroing 1n on this problem of two kinds
1Y that the situation you had - (13 comungin hatchery and wild stock and managing that so vou
141 A I was going to sav that s the situation in Prince William (14) get enough for the fishermen and enough wtld stock to go up to
15 Sound You re limiting your question to pink salmon but we re (15) keep the wild stock going in future years that s what we rc
tér notignoring the fact that we have other species and stocks 1n (16) talking about correct?
171 Prince William Sound (17 A That s correct
1% Q You re exactly correct and 1 don t meanto try to (18) Q Now the problem 1s aggravated by the fact that at least as
191 Jliminate any but [ want to focus on the pink salmon since u9 of 86 through 91 youcouldn ttell them apart could you? If
01 that s why we subpoenaed you (°0) you looked down 1n the water or you looked at a gtven catch for
t 11 Now Mr Brady descnbe very brictly as you can ortake (21) a commercial fishermen you couldn t pick up a hatchery
+ 1 as much time as you need what 1s the nature of the salmon
mana_.ment (220 and a wild stock pink salmon and tell the difference by looking
W problem when you have diffurent types of stock for example in ( 3y atthem 1s that correct?
41 Prince William Sound you got hatchery and natural stock? t & A That scorrect [nthe commercial catch vou re relerring
51 A That s correct (25) to inthe areas where they were mixed together that s
Vol 34 6178 Vol 34 6180
i Q And when you got a strong hatchery and weak wild stock (1) correct
v return tell us what the problem s or the potential problem 3 Q Now 1arecent years your depariment | belseve has
1 A Well action as we discussed previously our primary (3) attempted a tagging system to help you do that but 1t wasn t
41 mussion 13 to ensure that we mect our biological escapement (4 nexistencein 88 89 wasu?
51 objectives so we can ensure the long term health of the wild 9 Allwasinexistencein 88 and 89 but the analysis hasn 1
16y stocks and what happens in Prince William Sound 1s the wild (6) been refined to the point that we could gencrate estimaltey
(11 stocks migrate tnto the Sound along the same passages and (7 duning the season and so that they could be applied to the
91 corridors as do the hatchery fish and they come in 1n simtlar 8) management of the fishery
91 Lime frames as well So those two stocks components are 9 Q So 1t wasn t really a usable management tool for vou in 88
nixed (10) and 89?
1 in the (ishery and one may be quile strong the hatchery (1) A That scorrect
1t component while the wild stock component may be quite weak (122 Q So we re back to the problem that you can t tell them apart
in (13) when you pick them up and look at them?
11 which case you allow a very liberal harvest rate on the 4y ARight
111 hatchery fish but you try and protect or restrict the harvest (15 QNow intheumc period 86 87 88 89 when you had -
141 rale on the wild stock fishes So that s what creates some of (16) as you ve testified you had in 88 and 89 when you havea
1151 the management challenges you face in Prince William Sound (17 weak — well strike that
6 QI want to pursue that a luttle bit but first | want to (185 How do you go about making your decision on whether you ve
017 talk about — zero 1n on what exactly we re talking about (19) got a weak run or a strong run? How do you know?
v here When we re talking about cscapement and your objective (200 A Well we monitor our returns 1n season through a number of
191 or your mission under the statule we re talking about the wild (21) indicators We re looking at the commercial catches the catch
t 0 stock correct? (*.) rates we re looking at escapement rates in the terminal
11 A That s correct There 1s an escapement equivalent for the (23) arcas For the wild stocks we re monitoring that through an
1 hatchery programs becausc they have two types of («4) aenal survey program
Lsedpement 25 Q That s what [ wantto focuson Now what are you looking
+ 1 They need brood stock to operate their hatchery with to
4y produce therr fish from and they also have what 1s termed
¢ corporate escapement where they harvest a portion of the
Page 6177 to Page 6180 907 258 7100 MIDNIGHT SUN COURT REPORTERS
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(11 at to momitor the escapement of the wild stock 1nto the stream? (1} aggregauions to large aggregstions There 18 a training
1 A The aerial survev program [ refurred to1s our primary () program along those lines to standardize the estimates from
1 muthod and we have surveyors which | at that time was one of (1 vearto year
41 the primary survevors and we fly — well a subset of all the (1 Q Do you trv to make surc that vou take the same kind of
< spawning streams 1n Prince Willlam Sound on a weekly basis or () Might path over the nivers that serve as the basis for your
161 someclimes twice wiekly and come up with 2n index which1sa (6) index so you re seeing the same thing from the same angic?
1 rclative measurement of the magnitude of our wild stock (M A Right
(81 Lscapument @ QlInthe years 86 through 89 were you the surveyor the
o Q Let stake that aparta little bit  You menuioned an 9 principal surveyor?
110y 1ndux Inother words you don ttry to go out you don thave (10) A I wasprobably the principal surveyor | was one of two or
(1) the ume or the money to go out and look 8t every stream into (11) three survevors during those years
111 which pink salmon are escaping wild stock 1s that nght? (129 Q And you did 1t continuously through that period of ime?
(131 “A That s correct (13 AYes
14 Q So you take an index? (19 QIndeed you did it up until when?
(15) "A We take a subset of all the streams (15 A Up unul [ left my position 1n Cordova and moved to
116)  Q You call them the index maybe the number s the index? (16) Anchorage in 1991
un A The number ts the index 71 Q Soifthe process then 1s for you and another to do these
18 Q So you take a percentage of those streams and you use that (18) survcys on a rcgular basis and compare what you see in the
19 1o 1ell you what your wild stock escapement 1s at any given (19) count to history?
(0 pointin tme like a week or twice a week or something like (200 A That s correct
¢ 1 that correct? 210 Q And make a judgment on how the run 1s going as far as your
¢ + A That scorrect (22) wild stock escapement?
1 31 Q And of course that indux s not of — of all the streams (230 A That s correct
41 1t s simply anindex used to predict or project what s (290 Q Now we mentioned -
<1 happening in all the other streams correct? 5 MR SANDERS May | have DX5005”
- Vol 34 6182 Vol 34 6184
At s not used to predict or project It s used to give the (1) BY MR SANDERS
(1 manager an assessment at that point 1n tme when the surveys 2 Q We ve mentioned the hatchery fish we ve been talking ahout
u are (lown and 1t s compared to what ts - the history — what 3) the wild stock fish  What are the pink saimon hatchery names
41 the historic mean has been at that point tn Lime so & manager ) 1n Prince William Sound?
183 eantdlif it s hehind or ahead on the scales (5) A Woulid be the Solomon Gulch hatchery the Cannery Creuk
61 Q You ve raisud a very good point  In order for this 1o be (6 hatchery the Esther hatchery and the Armuin F Koerning
i meaningful you have to compare it to something don t you? (n hatchery
18y A That s correct ) Q Is that a generally accurate description of where those
91 Q And what do you compare 1t to? (9) canneries arc located i1n Prince William Sound?
um A We compare 1t to the historic mean performance of those (1) A Yes itis
() streams (1) Q Did I say cannery?
11 Q And inorder to do that you have to try to make everything (12) A It s acommon rmmstake
@131 umilorm 1n your procuss procedure and your counting don t (13)  Q Where the hatcheries are located 1s that correct?
s vou? (149 A That s correct
(81 A That s correct (15 QNow when pink salmon that arc hatchery born and bred
ué Q And what did you do in order 10 have that uniformity so (16) return to spawn where do they g0?
un that vour comparison mahes sense when you look at 1t every n A The wild stock or hatchery fish?
week (18)  Q Hatchery fish
ng1 ariwice a week? — (191 A They return primartly to their hatchery of onigin
a9 A\ Wil we do a numberofthings  We try to standardize our .00 Q And the wild stock return to the strcam where they were
¢ 01 methodology as much as possible  We have a — use the same 21) born and bred night?
¢ 11 tvpe al aircrall foc the most part the same survey pilot .2y A Yes There s some minor luvel of strain but for the most
t 1 The survevors themselves have a lot of communication with (23) partthat s correct
ah 249)  Q Isthure a strateyy that vou had as the arca management
¢ v otherand cross referencing so there 1s cross traming there (251 biologist to protect the wild stock run in those years in which
t 1 181 ~developed a st of sort of flash cards 1f you will
t 9 that help surveyors in ostimating groupings of fish from small
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11 10 your judgment there was a weak run coming 1n of wild stock (1) found 1o these terminal arcas correct?
1 pink salmon? t) AThat scorrect
o A Yes ) Q Now let me show vou a general map for 1988 and then| m
111 Q What was that steategy? (4 going to show you the same kind of map for 1989
51 A Well the strategy 13 to fish in the general waters of the (5 Well before Idothat let s make sure we complete the
6 Sound the broad waters of the Sound only to the extent that 6 picturcon 89 Now in 89 you had an ol spill caused by the
( the strength of the wild stocks can sustain and if there s (0 Exxon Valdez running aground on Bligh Reef and in fact you
% additional surplus of hatchery fish then to focus the harvest (8) were not able to have any himuted yencral watcrs tishery that
» onthose hatchery fish in terminal arcas in front of the ) you talked about awhile ago which may have been possihle 1f 1t
1wy hatchertes - 0o hadn tbeen for the spill correct?
i Q And the purpose of that1s to do what? Explain how that tu1y AThat scorrect Thure were some ~ you hknow  the results
1 works? (1) ofthe oil spill required that we not open cortain areas ot the
1 A Well the purpose 13 10 harvest the hatchery returns in (1) Prince William Sound
(141 areas in front of hatchery where the interception of wild stock v4  Q And whereas it would have been possible 1n 89 under your
1151 will be mtnimized to the greatest degree possible (15) strategy to have permutied some general waters fishery on a
ver  Qlnother words you want the fishermen to fish where they (16) limited basis you couldn L do that because of the o1l spill?
11 are going to calch predominantly hatchery fish because they 17 A That scorrect
dfe (18) Q And you had a lot of other management problems caused by
1% strong as opposed to fishing up wild stock when the run s (191 the otl spill but as far as the pink saimon fishertes there
uyr weak right? (20) was a restriction to the terminal areas correct?
v 0 A That scorrect ©n  Aln 19892
11 Q And you found over experience that you can best do that by ) Qln 1989
1 himiting the fishing 1n those situations where there 1s a weak 23) AYes
Wi wild stock run to right where the hatchery ~ the terminal 1s 24 Q And one terminal area that was open in 88 this one down
4 nght? (5 hure A F -5 that Koerning?
s A Yes
Vol 34 6186 Vol 34 6188
th QNow 1n1988 was - you v said that there was a weak wild () A Armun F Koerning hatchery
11 stock pink salmon run  Was [ishing rustricted to these () Q Thatcouldn tbe opencd in 89 whercas it wasin 38?
u hatchery terminal areas? 3) A That scorrect
A Yes twas 4y MR SANDERS Could lhave please DX5644 Alpha?
9 Q And 1n 1989 was it the same stratupy ~ | m not going to 9 BY MR SANDERS
1 jorget the otd spill but ! m talking about in terms of the 160 Q Now we ve discussed the weak runin 88 and the strategy
7 wild stock run was it the same stratery employed tn 1988 and (1 that was in fact employed hy you as the arca management
¥ 1nthe past basically? ) brologtist and [ have a chartagain here bastcally the same
91 A Had we not had all the other factors that the ol spill 9} chart we had up before and in red we have indicated the red
1 oreated we would have employed the same strategy (10) coversthe closed regions 1n a general way Isthatan
tir Q And that strategy would have been to possibly permit very (11) accurate depiction of the arcas that were closed to the best
t 1 limued fishing n gencral waters depending upon what your (12) of your recollection 1n 1988?
13 surveys were telling you and upon what the catch was telling (13 A Yes 1tas with the exception of the Eshamy distnict
uy you? (14 which 1s a small gillnet district
ts1 A That scorrect s QIthink Mr O Neill has hiddenmy —no [ vegot it
uer Q Andifittold you what you think it was telling you then (16 Now | ve gotanarrow rightup here Is this the Eshamy
a7 to restnict the fishing for pinks 1n 1989 1n Prince William (17 district where I ve got the arrow?
(%) Sound to those main terminal arcas 1s that correct? (18) A Yes justin front of your arrow there
191 A As [ stated carlier to fisirin those mixed gencral waters (199 Q Now therc s another area that 1s not easy to sce and [
« o1 nthe Sound only to the extent that the wild stock ( 00 want to highlight it so there 1s no mistake about this  Thal
« Iy harvestable surplus would sustain it (21) doesn t show up so well when you look at the map as a whole
« 1+ QRight Andin [989 becausc of the weak run you would (22) but there 13 a little blue shading here for an opening in this
t 31 have checked ~ had 2 limited general waters fishery? (23) arean 1988 isthat correct?
¢ 4+ A That s correct (200 A That s correct
« 55 Q And then restricted it after that depending on what you 29 Q And that 1s down here where I got the arrow?
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1 A That scorrect th closings and pursuing the strategv 1o protect the wild stock
y  Q And thosc openings were ~ those were — are (erminal (1 correct?
(W openungs 1sthatcorrect hatchery terminal openings? (31 A That s correct
41 A That scorrect That s a subdistrict that s called the ) Q And the purpose of setting a goal for escapement 13 by
(51 Port San Juan subdistrict and 1t s designed as a terminal (9 history to give you enough salmon up that river in order to
(6) harvest arca for the Armin F Koerning hatchery (6 guarantee or promote a return for two years hence on pink
(n MR SANDERS Now may [ have Exhibit 6736 Alpha - ( salmon correct?
8 6763-Alpha 8) A You know the purpose 1sto assure that you have a level of
v BY MR SANDERS (9 escapement that will give you an optimum return 1ts largest
tor Q Thus is the same 1dea red indicates the closed regions (10 level of return not just two vears down the road
un and blue the open regions in the same sized chart same type of 1y Qlunderstand and much belter stated than I said
«1 1 chart Tothe best of your recollection 1s this an accurate tm  Now 1f you found that you had undercut the number of fish
(3 depiction of those aruas that were closed 1n 19897 (13 going up the river that wouldn t change the fact that you
a4 A Yes s (14 needed at least a multiple of that to escape as your escapement
115 Q Now n 1989 I believe you permitted a little bit more (1) goal Inother words you would have to increase your
116 fishing 1n the northern district 1s that correct? (16) escapement goal by four too wouldn t you?
an A A hitle bit more fishing? an A Well 1f — pnior to Sam Sharr s studies we knew that the
(181 Q Or kind of an opeatng {ishing 1n the northern district? Am (18) aernal survey program just gave us an estimate of escapement
(19) [ misreading your deposition there? (19) We sull called it an index and Sam Sharr s study helped us
(0 A There were openings in — (200 better refine what the relationship of that index 13 to the
(1 QI msorry I mcantthe castern 1) true number of fish That index 1s still a valuable ool as it
¢ + A -theeasterndistrict There were opunings in the ( ) wasbefore and stillis 1a the relative sense  And you re
t 1 casturn district yos W) correct whatever that multiphier might be to correct the
« 4 MR SANDERS Could I have so w. know what we re ( 4 oscapument tndex to the true cscapement number 18 somewhal
9 talking aboutl can @ have DX6854 hack up please? { $) arrelevant because we are sull looking at the relative
3 ip
Vol 34 6190 Vol 34-6192
)y BY MR SANDERS (1) differences relative magnitudes of escapement and our
t1 Q Now the easturn districtis the one where [ ve got the (") management objectives are based on those historic
) arrow correct? performance
w1 A That s correct ) Q And the key to do that is the comparison with the
9 Q Now the Copper River arca down here that even though (11 historical performance?
&) 1t s not really within Prince Witham Sound that was part of (5) A That scorrect
(1 your management areg correct? (6 MR SANDERS No further questions at this time
A That s correct (n THECOURT You may cross examine
Wt Q And therc was no o1l rclated closure whatsocver in the 8) CROSS EXAMINATION OF JAMES ANDREW BRADY
ey Copper Riverarca correct? (» BYMR O NEILL
(A That s correct 0y Q Sir we ve never met before My name 1s Brian O Neill and
1 Q Now there has buen tesumony n this case and | m sure 1ty | ve alwaysbeen a fan of yours
(v vou ve heard about this this was a study done [ think by a " A Thank you
11 colleague of yours Mr Sharr? (13 MR SANDERS Well sohavel
s A Uh huh 1499 BYMR O NEILL
ae Q Which concluded or maybe suggested whatuver word 13 s Q He says stuff like that all the ime The guy s
un appropnate thit the tradilional way in which arca management 16 absolutely just = he dous not have a real interest 1n
ug hrologists had judged escapement of wild stock in the stream tun lisheries [wanttotell you that rightnow 1do andI m
hy - (181 goiny, to talk about fisherics tor a minute
19 these acrial surveys was an undercount by a (actor of one to (91 This map that shows the closures in 1989 as a result of the
¢ 01 lour ol the actual number of salmon that were cscaping up the ¢ 0 oul spill you talked about a minute ago but for the Exxon
t 1) streams  You ve huard about that study? ¢ 1) Valdez ol spill would 1t be fair to say that much of this
(1 AYes ( ) territory would have been blue?
t v Q Now and - strike that (3 A That scorrect
t 44 When vou - you didn t know about that of course 1n 1989 4 Q Would it be fair to say that but for the Exxon Valdez o1l
« 9 when you were mahing these decisions as to openings and 25y spill the commercial flect would have caught more fish and you
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11 would have allowed them to catch more tish than thev in fact (v A That scorrect
1 caught? t1 Q And indeed the raung for the quahity of these fish for h
\ It s my understanding «t would have onlv laken that one (31 example forthe Seward fisheries pack was that they were
4 opening to turn that red blue and there were harvestable 4) sxgmﬁcanlly lower than in prior years?
1 surpluses of wild stock fish 1n those two districts and so (5 A That s correct
¢ you know that s what [ would base that statementon In all 6¢  Q And the processors 1n fact every major Prince William
7 hikelthood we would have had some openings in those two (1 Sound processor complained to vou that he was geting less for
< districts 8) hus fish that year because ot the quality of the fish than he
» Q And the otl spill had an impact on the management of the (9 had otherwise?
11 hishery on the quantity that was taken out of the fishery and 1y MR SANDERS Objection hearsav
i of the quality of fish that came out of the fishery? iy THECOURT 1 Il allow the question
ity A That scorrect The harvestable surplus that was not taken 1)y BYMR O NEILL
(131 inthose two districls just contributed to the escapement for 03 Q Do you understand the queston?
1141 those areas and your second statement about quality was (144 A Thatevery Prince William Sound processor complained
tsy vompromised as a result of the spill was also compromised about
1 Q Would you tell the jury how the quality was compromised? 13y the quality of the fish afier the 1989 scason?
111 A One of the things that happened in the course of the (160 Q That s correct
%1 management fisheries 18 we developed a memorandum of 7 A That scorrect
11 understanding with the Department of Environmentai (18)  Q And the problems that the quality of the fish had with
Cuonservation 19 regard to the impact on price”?
o to gurde the conduct of commurcial fishing 1n the o1l spill (0 A Yes that was exprossed
1 alfected areas  And the purpose ol this was to ensure that we 2n MR O NEILL Thank you sir
+ did not allow any fish to be harvested in arcas where they 2. THE COURT Rcdirect
h mught be contaminated by o1l and crcate problems wath the t 3 REDIRECT EXAMINATION OF JAMES ANDREW BRADY
4 marketing of the fish so this memorandum ot undersianding (9 BYMR SANDERS
~dVe 253 Q Did you hear those complaints from the lishermen?
« 31 some guidelines and stated that if we had any arcas for
Vol 34 6194 Vol 34 6196
poleatial fisheries for which there was an appreciable 1) AYes Idd
¢ 1 hkchhood that fish may be contamunated or fishing goar may be ) Q Do you remember testifytng 1n your deposition that you
(1 contaminated then we closed those districts (3) didn thear any from [ishermen but you heard some from
43 And these three districts qualified because they were so (4) processors?
151 heavily impacted by the ol spill so many heaches were heavily ¢5) A ldon trecall
to) 1mpacted by the spall 6y Q Interms of the quality 1ssue 15n 1t a tact that uvery
1 Q And as a result of these closures the pinks were caught (n time that you restricted fishing to the terminal areas you
i later? (8) heard the complaint about quality didn t you?
n A That s correct they weren L taken 1n those areas  And 9 A From fishermen or processors or both?
1 dlso what happencd in the northcrn arcas there was closures (100 Q Yes fishermen
i) that1ook place durtng the course of the scason as a result of (1) A That s a common concern you know that scvxprossed asa
11 o that was encountered 1n aruas that had been previously (17) result of termunal fishing
14 opened and thatledtoaten or 11 day closure of the (13 Q And the reason for that s the fish have to come a long
(141 hishery forthe stocks that were returning 10 two of the key (14) way sothe argument goes to getto the hatchery and by the
1 hatcheries on the northern shore of the area  And thisten or (15) ume they get there they have started to change color and there
uer || day closure occurred right at the peak of the return to (16) 18 a quality problem correct?
an those two facilities and what happens s the quality of the (1 A That scorrect
us fish isbest when 1t first arrives at a termunal harvest area 18) Q And that problem has been presented Lo you as the area
(91 or lrminal area such as a hatchery and it deteriorates (19) management biologist every ime you ve had any sort of
« 0 through ume as they mull in those arcas (20) restriclion to the terminal areas correct?
¢ 13 Sothatten day period of time that the arcas was closed (21) A lcan tsayevery ime butithasbeen presented
t 1 resulted 1in a large accumulation of fish and a detenioration in 22) Q Indeed you have developed strategies have you not 1o deal
¢ W quality (23) with those complaints so that — that you could cut down on
1 Q And the deterioration in quality means that the fish were 24y complaints as to the restrictions to the terminal areas?
$1 worth less? (25) A Strategies to cut down to the complaints? Qur stralegy s
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Vol 34 6197
t) to harvest the fish in a very umely manner and what we have
(1 determined and this s from experience from hatcheries who
31 harvest their sales fish in the most termunal areas
(41 possible —if fish are harvested in a timely manner as they
(51 first arrive in those areas n front of the hatchery quality
(6) 1snot a problem And the hatchenies have demonstrated this
( that they have sold their fish at competitive prices to what
) commercial fishermen seil at taken more distant from the
w hatchery
um  Bul what happens is 1f those fish arrive-at those termunal
111y aruas and are not harvested on the first day or the third day
11 or not uatll the tlenth day thun vou have a dramatic decline in
v the quality and it happens rapidly The further away you get
(a1 from that termunal area the more latitude you have 1n terms of
(s thuir quality There will be good qualily fish if they are a
161 hundred miles away from their hatchery for maybe the next five
an orsix days butthe first dav they arrive at the hatchery
18) thev may only stay in that optimum quality condition for
(191, ,another 24 hours or less
00 Q Maybe I overstated it as strategy but goal was to permit
( 1 the fishing to occur in {ront of that haichery to catch them
(") just as they got there and then you didn t have a quality
t 31 problem?
¢t & A That s correct
t 1 Q And if it occurred that there was a big rush of salmon

[

Vol 34 6199
(1) would have permutted fishing 1n this district right here?
(1 AYes
(33 Q And that would have made more blue”?
4 A Yes

(55 Q Now that fishery at Montague 13 that - compared 1o the
(6) other fishery arcas in Prince William Sound 13 that a big
7)1 piece of the pie or small piece of the pie?

®) A It sarelauvely small piece of the pie

(9 Q And 1f we had turned this area 1n here blue as you
(o) suggested was a possibility i1n 1989 and we talked about 2
(1 himied general waters lishery [ know it s hard to go back 1o
(t 1 prudict what you would have should have could have done
but
(1)) do you have an 1dea what the imited opening there would have
(14) been there 1n the general waters at the start of this run but
(s forthe spill?
(16) A It would have been restnicted maybe a couple days or
(11 something like that
(18) Q Could have even been a day or half a day correct?
(19) A That s correct
(20 MR SANDERS No further questions Thank you Mr
(21) Brady
2.0 THE COURT Thank you Mr Brady
2 MR LYNCH Your Honor Puter Nickerson
(¢ THE CLERK Raise your night hand
51 (The Wuness Is Sworn)

Vol 34 6198

11 (which sometimes occurs into a given hatchery then that plan

(1 hind of went away because there was just too much there and

W there had 1o be that milling around  That happened dida t 11?

41 A Wl the stratep y that we have in those situations is to

s allow very hiheral lishing 1n those terminal arcas so we re

v [ishiny seven days a week and so that we try 1o prevent that

11 huwild up from happening

@ Q Butthal s a problum that recurs 1l vou get that build up

91 then you ot the qualily problem?
o A That s right
un Q Now Mr O Neill asked you some questions about — I d hike
1) you lo help me and the jury out [ d like to have Defendants
13 Exhibit 5005 back up again about the fact that there would
(41 have bven more bluc on the 1989 map that we put up awhile
ago

a$ 1l = fthere had been an opening such as you and [ were
1161 discussing indirect Okay?
an A Uh huh

tx Q In fact thisis-Montague hure?

91 A That s correet

tm  Q And this i1s the Montague distnict and kind of a line around
t 11 that?

t 1 AYes

t 1 Q And 1n 1989 you had an overescapement in Montague
correct?

ta AYes

¢ 5 Q And thus you would have permitted — but for the spall you

Vol 34 6200

(n THE CLERK Please be scated For the record sir

() state your {ull name your address and spell your last name

31 please

14 THE WITNESS My name s Pcter Nickerson

M NICKERSON Mvaddressis 13231 Northeast 132nd
Streel

(& 1n Bellevue Washington

(n DIRECT EXAMINATION OF PETER NICKERSON

® BYMR LYNCH

(m QMr Nickerson you ll probably be a breath of stale air
(10) because you do havea Ph D
(an A lwasa httle worried about that comment but yes
112) Q Well we Il se¢c what we cando  Would you tell the jury
(t3) what you do for & hiving sic?
(14 Al m an associate professor of cconomics at Seattle
(1) University and 1 also do consuiting as a — on the side
(16) Q For how long have you becn at Scattle?
(11 Al ve been at Seattle University since 1984
18y Q What s your educational background sir?
(19) A lhave a bachclor s of science dugrev in economics from
(.0) Washington State University and [ have a masier sand a Ph D
-1y from the University of Washington both in economics the Ph D
(22) wasin 1984
(23 Q You arc here today to taik about valuation of limited entrv
e fishing permits?
259 A Yes sic
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1 Q What background do vou have relative 1o limited entry (11 this case to help evaluate the value of tishing permus did
1 purmils to harvest natural resources? (1 you engaged in any additional research Lo 1ntform yoursell
3 \lguessthat sabroad question [ 1cach natural resources aboul
41 and environmental economucs 1n graduate and undergraduate (3 the Alaska market and the way that fishing permits are dealt
(51 programs at the university 41 with 1n Alaska?
iy A substantial portion of both of those = both of the 5y A Well | ve done an enormous amount of work to bucome
1 vlasses that [ teach 1n natural resources deals with fisheries (6) familiar with particular details about the Alaska tishery
% and 1n particular we deal with the effects on limited entry (n 1 ve read the depositions and been present at depositions of
»n purmuts of various sorts of regulation and harvest affects et ® plainuffs expertsinthiscase the ceonomsts | ve read a
101 cetera on the fishery 9 lot of the trade literature the Alaska Fishermen s Journal |
11 | vealsodone 1naresearch capacily a substanual (10) thiak 1t s just the Fishurmen s Journal 1 ve subseribud to
1 amount of work dvaling with the Washiaglon State salmon uty offand on for ycars Pacilic Fishing and am a National Fishing
11 h herv Washington State salmon hsheries are considerably () member | vercad a lot of things inthere I ruquested and
141 different than Alaska salmon lishertes in size they are much (1) received various data sets actually from ~ through the
15v much smaller  They have a virtually idenuical limited entry (14) attorneys but from the State of Alaska
161 program that was iastituted in the mid 70s and | ve studied (1) Q Data sets mcans - 1s a computer term for collections of
17 the effects on that particular program and the value of purnmuts (161 records?
(8 1nconjunction with a court decision called the Bolt decision «(7) A Those collecion of records that are 1n fact
u9r which divided the fishery between two different groups of (18) compulerized
0y tndividuals (19) The state of Alaska in conjunction with commercial hishing
11 lalso do - in my consulting work [ do valuation 1n (20) keeps very very detatled records on individuals who fish  As
) gencral either valuation of lost wages or paruicular assets (21) a matter of fact they keep records on individual landings so
1 W whether they be financial assets or whether they are real (22) 1f anindividual made a landing on such and such a date 1n such
t 41 assels (23) and such a place in 1986 there s a record of that and the
Q Bascd on vour study of Washington limited entry fishing (74) record will describe what the species was where it was caught
*5) how much it weighed and an estimate ot what was paid for that
Vol 34 6202 Vol 34 6204
(1) purmuts your research work your teaching work 1s the (Ih parucular fish at that particular ime
1 valusuion process that applies to limited catry fishing permits () Q Madealanding 1sthe same as caught the fish?
v redevant to a valuation of a lishing purmits as opposcd to some (1 A Actually it s somewhat didlerent A landing - the
5 other hind of property like rual estate or automobiles or yoing 4) computer actually has diffceent codes (orthat thereisa
191 businesses? (51 question of wherc you caught the {ish and there 1s a question
1 A lthink the gencral valuation techniques across diffurent (6) of where you landed it
1 sorts of agsels arc probably rulatively the same  The (0 The landing 1s actually ~ actually takes place when the
s anstitulional differences of course are there  There are 8) (ishermen brings the boat to a processor or & reprusentative ot
» curtain rules and regulations in fishenies regarding who may (91 the processor and turns 1t over to the procuessor for
10y own permuts and how they are transferred and things like that (100 processing ultimately
1 and they come into the valuational process a1 Q When you speak of records relating to landings at least in
11 Q Now priorto being engaged by Exxon to consult about the (t ) my reading I would have thought that meant coming to shore
13 valuation of imited entry permits in this case did you have (13) like when Columbus landed in 14927
1141 wxperience with Alaska fisheries? (143 A No u sactually done from the boat
1% Aln again goinginto teaching 1used Alaska fisheries (15 Q And you re talking about transferring fish off the boat?
1161 and have since 1986 used Alaska fisherics as an example not (16) A Off one boat onto another boat
4> (7 Q And these records indicate how many (ish were caught?
un anexample as a major part of looking at the economics of (18) A Yes and weight very detatled rccords | have a data set
181 hisheries So ! ve used thoseTin the classes and | ve actually (19) that have all the catch records for all fish then from 1984 to
119 uscd L ain other classes other than natural resources because (20) 1992 We have sbout 11 million records on that data  And we
01 of their particular attributes of interest (21) also have inconjunction with the requests [ made to the
1 11 | vealso asaconsultant dcalt at various times with (") attorneys asked the state forinformation 1 also have the
i 1 individuals esther fishermen or fishing companics in the state 23) information on - they are cailed vessel files
i v ol Alaska and dealt with certatn attributes of their activity ( 9 The Commercial Fisherics Eatry Commission keeps vussel
¢ 1 for consulting purposes (25 files of all the registercd vessels used in fishing and there
81 QDr Nickerson after being engaged by counsel for Exxon in

Page 6201 to Page 6204

L

907 258 7100

MIDNIGHT SUN COURT REPORTERS



FEDERAL TRIAL TRANSCRIPT _ 7-05-94 _VOLUME 34 s

h
[}

-

4
]
(6
[
(8

9

Vol 34 6205
15 quite a bit of detail on those There 1s also a file called
the permut file that s an annual file in computer language that
describes who owns the permit and where the permut s and for
what fishery the permit exists  And there 1s also something
else called a permt transaction file that describes all the
transaclions that take place between fishermen when 8 permit 1s
vxchanged in one wav or another so that the owner 1s always
\nown by the Commercial Fisherius Entry Commussion  And
besidas the owner being known certain characteristics of the

Vol 34 6207
(v Alwasoff
(1 Q You said 250 and there were 586?
3t A ldon t have them all memornized
(40 Q And you don t know how many? Kodiak or southcast Alaska
(5) A Again !can look at the records and give you an exact
(6 number
(M Q - or Prince William Sound or on the Kenai Peninsula?
) A Agawn !canlook al those records

110) transaction are recorded in those computer files We have all 91 Q And prior to March of this year you d never been to Prince
i1y ofthose from 1975 through 19 — September 1993 1oy William Sound Kenat Peainsula or Kodiak?

() Qlaconnection with the work you ve done in this matter” (tty A Correct

(13 have you analyzed and reviewed those computer records in the (1m  Q And at the ime of your deposition you d never talked to
14y process of forming an evaluation of the way that himited entry (13) any permit brokers to tind out what 8 been going on 1n the

(15) permuts are traded and their value 1n Alaska? (14) market?

(166 A Yus lhave I velooked at those records (1) A Italked to a permit broker named Oaks Smith but he does
it MR LYNCH YourHonor Itender Dr Nickerson nthe (16) not 1n fact deal with Prince William Sound permits

ag) arca of valuation of permits and specifically Alaska limited 71 Q And you didn ttalk to any fish member to find out what s
(19) entry permits (18) going on tn the market?

too MR O NEILL 1d liketo voirdire 1f Icould (19 A No Ithink I mprecluded from talking with fishermen

« h VOIR DIRE EXAMINATION OF PETER NICKERSON *0) Q And it would have been useful to talk to a fisherman or

t 1+ BYMR O NEILL (-1 permut broker you agree with that?

e Q Sir you ve testified 1n child support cases? en AYes

ta A Yes lhave .» Q And indeed you ve acver spoken to any one single person

t 9 Q You ve testified 1n personal tnjury cases? who

" ¢*ay has bought a limued vatry pormat that you know of?
(.5) A Notin conjunction with this case atall no
- Vol 34 6206 Vol 34 6208

A Af&w (m  Q And you ve nuver talkud 10 anybody who sold a limited untry
(1) Q You v never done any fishing related work for an Alaska {1y permat that you know of?

v fisherman? (3) A Same answer

1 Al ve done work related to losscs associated with injury or (& Q And prior to working on this case you ve never done any

51 discrinunation tn the fishing industry 1n Alaska tsy work with the impact of a catastrophic event on a2 marketplace?
161 Q But you ve never done any permit or price work for an 6) Al dneverdon. anything to this scale

(n Alashka fisherman? (n  Q But would 1t be fair to say that prior to May of 1993 you d
&) A Never did any specific permit work (8) never read a Fish & Game report with respect to Prince William
91 Q Nuver owned 2 himited entry permit bought a hmited entry 9 Sound Upper Cook Inlet or Kodiak?
1oy permit sold a himited entry permit? 10y A Would you ask that again
ty - A None of those a1 Q Priorto May of 1993 you had never read a Fish & Game
(11 Q Nuver worked for a permit broker consulted for a broker? (1 ) management rcport with respect to Prince William Sound
nv - A Correct Upper
usr Q You ve never fished commercially? (13 Cook Inlet or hodiak?
it A No (t9y A That s correct
ué&  Q You don t know how many commurcial (ishermen there are 1n 1% Q And you ve never worked for the Commercial Fisherius Entry
nn Alaska? 116y Commussion?
181 A I know spproximately how many an A No [have not
ua  Q How many? 181 Q And you ve nuver aciually gotten aver to the Commercial

m Al dhavelo gothrough area by area and permut by permut to

-

w

add the total up

Q Atthe ume of your duposition you didn t know did you?

A didn t know the absolute -

Q You were ashed how many purmats in Upper Cook Inlet deift
permits you didn 1 ot the number right?

(191 Fisheries Entry Commission and rummaged through their data
but

¢ 0y the data that s heun providud to you has been provided by
Exxon

2n lawyers?

(™ A Neverrummaged called them and asked them compared
the

¢ 3 datathey yave me and the printed versions of therr data

2y Q Have you ever beun there?

255 A No lhavent
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Q Have vou ever worked with the Commcrctal Fisheries Entry th permits for 1989 9t 92 and 93 you so understand thal’
Commission® 1 AYes sir
+ \No 31 Q Now did vou tahe PX3647 and create an alternative
4+ Q Have you ever worked with the dupartment of Fish & Game document
that keeps the sets similar sets? 14 using your dala bas. which would make it more easy to vross
¢ A No notspecitically (5 reference individual transactions?
i+ Q Would 1t be fair to say at the ume vou were hired by Exxon ® A Yes
v Corporation to come tn and do this analysis you d never done M Q Is that 9346?
91 any work 1n valuing Alaskan purmits? # A Yes 934615 the exhibit [ ereated bv poing through the
10y A That strue 9 permit transaction data base and pulling out the transacuions
11t MR O NEILL With respuct to the particulars of this a0 that Dr Rarpoflf relerenced 1n the platauffs Exhibit 3647
I tender as an expertin Alasha lunited fisherics catry permits ut Q Now quickly could you justtcll us and tell the jury
iu we object (11 | vegotpage | of 9346 1f you trv to use the light pen thure
141 MR LYNCH Your Honor 1believe that Mr O Neill s (13 could you tell the jury what the various columns on this
ts1 voir dire would be premised apparently on the assumption that (141 document mean because st will [ think facilitate our later
161 unless you re a fishermen or unless you ve worked for the (1% discussion ot other documents?
1M Alaska Department of Fishery Entry Commussion you can t by (16) A This1s the exhibit we re looking atis the exhibit |
1% qualified as an expert (17 created The line at the lop 13 peak fishery S O N E ruturs
191 Dr Nickerson has qualifications as a trained economust (18) to a particular area and gear type and that s cxactly the same
o with background in valuation he has tully informed himself on 9 as what Dr harpoffhad listed on the exhibit The exhibit -
11 the available data  He 1s precluded by rules of legal ethics 20 QI nuslead this and you can tuse the highlighter on the
1 trom some of the arcas of inquiry about which Mr O Neill t 11 Elmo sol ll getahighlighter S O N Eis whose designation?
Y inquired and [ believe that he 1s quite well qualified to () A That sthe department of ~ Alaska Department of Fish &
¢ 4 tustify in valuation matters the issues that counsel has (23) Game s S stands for salmon Ol stands for a particular gear
1 raised may be constdered by the jury in vvaluating whether or t 9 type whichisseine and E s an area inthis case which s
-5 Prince William Sound Dr Karpotf’s exhibit 1s sorted by
Vol 34 6210 Vol 34 6212
11 not Dr Nickerson s expertise transters to Alaska th fishery type which i1s what we would classily this particular
THE COURT 1 will permut the witness to testity with L) caplion as
W respect to his ceonomic analysis of the value of hmited entry 31 Q So what 1s listed on this page arc all the transactions
4 purmits 11 1avolving Prince William Sound scine purmuts that are covered
s1 MR LYNCH Maylapproach Your Honor? ) by Dr Karpotf?
s THE COURT You may 6) A Actually there are five more on the next page
+ CONTINUED DIRECT EXAMINATION OF PETER NICKERSON (m  Q And thun we goto SOIH?
& BYMR LYNCH 8) A SOIK which 1s a scine permit in kodiak
91 Q Lt me show you Dr Nickerson DX8993 for 9 QIsSOLH the same on page 2 as SOIE?
1 tdentification (100 A You have SOl - [ m not sure if these are 1nthe order they
(. MR O NEILL We have no objection tty should bein SOI!E s what starts on the first page snd then
i1+ MR LYNCH Thenl llofferit PX3647 whichisin (1" on the second page — these are not in identical order
113 wvvidence and DX9346 u¥»  Q Notinidentical orderto Dr Karpoffs?
t4r A Thisis Mr Brady s stuff 14y A Correct atleastinthe order | have these no
i1 MR O NEILL We have no objection () MR LYNCH Letmejustapproach 1fI may Your
166 THE COURT Ilostthe number of the last one «e) Honor
t MR LYNCH 9346 N Maybe I miscompiled the document
usr THE COURT Defendants Exhibit 8993 and 9346 are (18) THE WITNESS [ msorry [ wasturmng to the next
119+ admitted without objection — (19 page on the same document
« m  (Exhibits 8993 & 9346 received) .m0 BYMR LYNCH
. BYMR LYNCH (1 QSoSOIH -
« 1+ Q Now perhaps the quickest way to do this Dr Nickerson ¢ ) AThe - actually at the bottom of plaintsffs Exhibit 3547
3 would be to refer to PX3647 in evidence that has been (3) butit s onthe top of the exhibit that we rc looking at up
« 21 1dentified as Dr Karpoff's printout reflecting his individual ( 4 here
« assessment of damages on sale of Alaska limited untry fishing (5 Q And SO1H means whal?
Page 6209 to Page 6212 907-258 7100 MIDNIGHT SUN COURT REPORTERS
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A Salmon permut purse seine Ol stands for geartype purse
seine and it stands for Cook Inlet

«
()

Vol 34 6215
transactions for particular permuts that Dr Karpoff listed in
his exhibit In order to do that [ combined the annual

31 Q And now let s go to the exhibit line number How does 13) lransactions permit computer records and just sorted out just
191 vxhibit line number relate to the plainuffs exhibit? () extracted records that corresponded 1o that particular permut
51 A I'simply added exhibit line numbers 1n consecutive order ($) number and then sorted them so [ had them corresponding
(&) because it s somewhat difficult — it s somewhat difficult for (6 order This particular exhibit shows the permut number and
(n me going through Dr Karpoff's exhibit He has a trade number (0 then the history of that permut since 1980
(81 down there but the trade number 1s specific to the fishery ) Q So what we have in the permit number column on this spread
(9 So it was much easier for me to refer to the exact exhibit line (9 sheet 1s permit by permut the permuts that Dr Karpoff talked
110y number in Dr Karpoff's exhibit by putting a number next to it (10) about?
at Q And then the trade number column what does that (1 AYes sic
reterence? 1m QAndinthe PF S H Y thatjusttells us the fishery that
a1 A That histed that specific fishery by Dr Karpoff (13) 1t comes from?
a31 ~Q And then the next columnis T date? (14y A That s the particular fishery
14y A T date 13 the recorded transaction date that appears in the 15 Q Thenthe T date those arc various transactions leading up
1) transaction files (16) to the transaction or following the transaction that
16 Q So this tells us that the sale of this permit the first 17 Dr Karpofftalked about?
(11 exhibit line one 1n trade number one 13 June Sth 19897 (18) A Yes
(&) A Yes sir (19 Q And 1f we want to know where that teansaction fits the
ter  Q Permit number? (20 exhibiat line gives us a way to relate that transaction to
(0 A Permut number ali of the limited entry permuts in the 21y DX93467?
¢ ) Statc of Alaska have a particular permit number associated with 22) A Yes
¢ *) them and this permit aumber s that number associated with 23) Q So justuaking the first permit as an example what this
¢ 3 this particular permat 24y exhibit tells us about 1s all the transactions leading up to
(9 QPpric.”? (25) the 1989 sale that Dr Karpoff asked about?
t $1 A Pprice [ think stands for predicted price  This s the .
1
Vol 34 6214 Vol 34 6216
1 price that Dr Karpoff said those permits sold at at the 1 AYes sir
t + particular point 1n ime listed as the transaction date ) MR LYNCH Your Honor 1f I could just take a couple
1 Q And cost? (3 more minutes to complete it we don t have to do 1tun the
1+ A Cuostisthe amount of monev that s ruporied in the database 4y morning
(81 as buing vxchangod at the transaction date for that permut 5y THE COURT Do the groundwork
w1 Q Isthat the cquivalent ot the actual price reported to the & BYMR LYNCH
1 CFEC? (' Q And then you ve got the salus price that s the equivalent
@ A That s cquivalent of what s actually reported to the CFEC ) of cost on Dr Karpolf™s form’
v for this transaction ® AYes sir
(10 Q And the differcnce? (10) Q And equivalents of D I F F on his form?
tn A Thediffurence s D 1 F F s actuallv the number and the () A Yes
(t 1 same vanable name that Dr Karpoffcalculated by subtracting (12)  Q Could you tell us what the relationship column 1s?
13 this vanable from the P price variable (1) A There1s a code 1n the CFEC transactions files [should
s Q With respect to the plaintiffs Exhibit 3647 all of the (14) step back When the CFEC asks that these forms be filled out
115 data except exhibit line number1s Dr Karpoff's data thiss (15 by the people that are transacting these there is a form that
161 Just ssmply a program or a map to find your way through the (16) comes along with that
un plamuffs exhibit? (17 One of the questions is asked and what 1s recorded here is
a8y A Yes sir (18) what sort of relationship the transactors of the permit might
a9 Q Lect me direct-your attention then to Exhibit 8993 which (19) have Isthere no relationship whatsoever are they immediate
t o 15 2 hittle bit more complicated which we |1 be talking about co) family Soifit s an immediate family transfer or1s there
t 11 and perhaps you could just give us a quick explanation 21y some other relative involved is another classification and
¢ 1 lruealize that this s too fine foranybody to read 111 (2.) there s another classification callud close friend Soat s
(3 7zoominonut buljustso you can see what s coming? (23) trying to get information on what sort of relationship the two
(91 Allltdl youin genural how [ created st [ created this (24) parties have
t 51 «xhibit lo correspond with the transactions and the history of 25) Q And then and I think it will finish to day to everyone s
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Vol 34 6217 Vol 34 6219
rehiel type of transaction what does the CFEC collect about m INDEX
the type of transaction? «1 DEFENDANT S WITNESSES
A CFEC asks the individuals again on a survey torm what (1 CONTINUED DIRECT EXAMINATION OF THOMAS
tvpe of transaction ts actually taking place betweun the CARLSON 6023
parties  And there are different tvpes of transactions that sy BY MR COOPER 6023
CFEC categorizes (n CROSS EXAMINATION OF THOMAS CARLSON
There 1s a g1ft which means there 1s someone who actually 6122
givesatto someone else  There 1s a trade which includes ) BY MR O NEILL 6122
some other asset other than cash tn the exchange of this o REDIRECT EXAMINATION OF THOMAS
particular permst  There s a siraight sale which the CARLSON 6156
individuals classify as some sort ot arms length sale although (1 BY MR COOPER 6156

It s not always the case as it lurns out  There is also
something called other which doesn 1 fitinto one of the
general calegornies

There 1s also something called C which 13 a combining

sale which there may or may not = 1f1t s C means there mav
he other equipment involved cither a vessel or some sort of
gear orn the case of setnets | suppose there may be a site
vxchanged at the same time

MR LYNCH Your Honor that may be a good plece to
stop

THE COURT Adjourn ladics and gentlemen for the day
we |l reconvene at 8 00 tomorrow morning  Please remember

instructions what you should or should not listen to or look
at  Would counsel rumain for a minute please

13 DIRECT EXAMINATION OF BRUCE EDWARD KING
6163

14 BY MR NEAL 6163
(t6» CROSS EXAMINATION OF BRUCE EDWARD KING
6168

a7 BY MR O NEILL 6168
(199 REDIRECT EXAMINATION OF BRUCE EDWARD

KING 6171

00 BY MR NEAL 6171
22y DIRECT EXAMINATION OF JAMES ANDREW

BRADY 6172

(23 BY MR SANDERS 6172

[AR]

]
i
t)
(3
(4
(3

Vol 34 6218

(Juryoutat2 05p m )

THE COURT [have a very preliminary set of proposed
instructions for you all to look at you re going to see them

at the same time [ do | ve not looked at them yet but this

1> a first cut that we have done through the proposals that you
rave tous [ dlike to see counscl who are -~ your lead

prople for dealing with 1nstructions at the same ime lomorrow
atternoon so that we could do some wreap up onthis [ Il leave
thum night here

MR O NEILL Thank you Your Honor

THE COURT Recess now subjecttocall unluss you ve
got something else

MR O NEILL Noar

MR LYNCH Noar

(Proceedings recessed at2 08 p m )

Vol 34 6220

(y CROSS EXAMINATION OF JAMES ANDREW

BRADY 6192

) BYMR O NEILL 6192
(49 REDIRECT EXAMINATION OF JAMES ANDREW
BRADY 6195

) BY MR SANDERS 6195
(n DIRECT EXAMINATION OF PETER NICKERSON
6200

& BYMR LYNCH 6200
(10) VOIR DIRE EXAMINATION OF PETER NICKERSON
6205

an BY MR O NEILL 6205
13) CONTINUED DIRECT EXAMINATION OF PETER
NICKERSON 6210

a4 BY MR LYNCH 6210

Page 6217 to Page 6220
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BSA FEDERAL TRIAL TRANSCRIPT  7-05-94 VOLUME 34 XMANG
vol 34 6221 Vol 34 6223
m EXHIBITS 102 A DX1725 D\1726 DX3812 DX3824 DXS00S D\S02% D
(1 8682 and 8788 A otlured 6023 () 5201 DX5235 DXS5237 Alpha DX5242 Alpha DXS5392 DX611”
31 5381 offered 6030 31 DX6114 DX6754 DX6759 DX6785 DX6854 DX6881 D\7186
(1 5665 A oftered 6038 @ DX9169 Alpha received 6163
51 7096 A and 5594 A offred 6042 (5 DX3812 DX3824 DX5644 Alpha DX6760 DX6763 Alpha
1 DX1799 offered 6051 ) received 6163
n 8752 offered 6058 (1 8993 & 9346 received 6210
8) 398 offered 6058
@ 7113 offured 6069
0y 1881 A offered 6072
(an DXB8811 offered 6076
(17 4661 A offered 6079
(13 DX8761 offered 6089
(14 8801 A and 8784 offered 6096
(13" 8691 9271 8411 8414 offered 6099
(16) 4653 and 4652 offercd 6118
un 102 A DX1725 DX1726 DX3812 DX3824 DX5005 DX5026 DX
18 5201 DX5235 DXS5237 Alpha DX5242 Alpha DX5392 DX6112
19 DX6114 DX6754 DX6759 DX6785 DX6854 DX6881 DX7156
200 DX9169 Alpha offered 6162
( h DX3812 DX3824 DXS5644 Alpha DX6760 DX6763 Alpha
o™ offcred 6163
5
Vol 34 6222 Voi 34 6224
) ,8682 and 8788 A recetved 6023 (1) STATE OF ALASKA)
(175581 received 6030 ) Reporter s Certificate
) 5665 A reccived 6038 (3 DISTRICT OF ALASKA)
91 7096 A and 5594 A received 6043 (6) | LeonardJ DiPaolo a Registered Professional
157 DX1799 received 6051 (m Reporter and Notary Public
160 DX8752 recuived 6058 8) DO HERBY CERTIFY
(M 398 received 6059 9 That the foregotng transcript contains a true and
& 7113 reccived) 6070 (10) accurate transcription of my shorthand notes of all requestcd
» 1881 A rcceived 6072 (1 matters held in the (oregoing captioned case
e DX8811 recuived 6076 (12) Further thatthe transcript was prepared by me
an 4661 A received 6080 (13 orunder my direction
it DX8761 ruceived 6089 (147 DATED this day
v 8677 B recuived 6092 us of 1994
4 4799 B recuived 6094 (1 LEONARDJ DiIPAOLO RPR
us 8801 Aand 8784 recerved 6096 Notary Public for Alaska
a6 8691 927] 8411 8414 recerved 6099 (2 My Commussion Expires 2 3 96
an 8789 A recuived 610S
118) 4660 B recuived 6109
(193 B669 B and R638-A received 6113
t o 2389 ruccaved 6115
1) 4653 and 4652 recerved 6118
¢ 1 R9K2 A recuived 6120

MIDNIGHT SUN COURT REPORTERS

907 258 7100

Page 6221 to Page 6224



Hanic Sysicma Applications FEDERAL TRIAL TRANSCRIPT 7-05-94 VOLUBTE 34 Concordance by Look Scet$1
Look See Concordance -7 = accurately (3) 6024 19 Aerospace (1) 6024 25
Report 6029 9 6065 1 affect [2) 6029 8 24

UNIQUE WORDS 2 8§22
TOTAL OCCURRENCES
14,100

NOISE WORDS 385
TOTAL WORDS IN FILE
42,293

SINGLE FILE CONCORDANCE
CASE SENSITIVE

NOISE WORD LIST(S)
NOISE NOI

INCLUDES ALL TEXT
OCCURRENCES

IGNORES PURE NUMBERS

WORD RANGES @ BOTTOM
OF PAGE

1=

102 A5) 61629 14 23
6221 17 62231

10 00 (1) 6089 19

10 05 (1] 6091 20

10 18 (2] 6091 20 2]
11 dwy 21619413 16
1200021614913 14
12 151216149 14 15
132nd (1] 6200 5

1881 A [4) 6072 10 13
6221 10 6222 9

18th (116130 13

-2 -
2396(1)6224 22
20511162181
20811162/8 15

-3-
s [1] 6085 14

-4 -
405 11) 6085 14
4660 B (4]61094 6 9

6222 18

4661 A (6] 6079 24 6080 1

2 6081 11 6221 12~6222 11
4799 B (5] 6093 25 6094 3 6
10 6222 14

~5~

5594 A 15] 6042 22 23

6043 | 6221 5 6222 4
5665 A |6] 6030 22 6037 24
6038 1 4 6221 4 62223
Sth{11 621317

~6 -

6736 Alpha (1] 6189 7
6763 Alpha (1] 6189 8

7096-A (7) 6038 6 6039 14
6042 22 23 60431 62215
6222 4

70s (6) 6026 10 6067 21
6085 16 61375 61736
6201 16

~ 8-

80s (7] 6067 22 6088 1
6093 8 6094 24 6127 20
6149 24

8638 A (51611312 16 17
61155 6222 19

8669 B (51611312 16 17
18 6222 19

8677 B (516092 12 17 20
23 6222 13

8687-Alpha (2) 6136 20 21
8695-A (1) 6079 21

8788-A (6] 6023 11 13 16
18 6221 2 62221

8789-A (31 6105 20 23
6222 17

8801-A [7] 6095 24 6096 4 6
9 6097 4 6221 14 6222 15
8982-A (4] 6120 20 22 24
6222 22

8 00 2] 6023 2 6217 23

—A-

Ak (11618725

A89 0095 (116023 6

abilities (1) 6154 12

ability (6] 6029 8 6033 14
611725 61201 615513 25
able (21) 6024 18 6032 1
60353 60398 9 60451
6086 18 6091 15 6095 22
6096 22 6103 23 25 6104 3
15 611520 21 6123 14
61513 7 61619 61878
absolute [2) 6084 6 6206 23
hsolutely [7) 6123 13

6130 18 6141 22 6150 3
615515 6157 24 6192 16
absorption (1} 6130 15
Abundance (1] 6124 10
abundance (1] 6108 15
acceptable [1]) 6142 20
accepted (1] 6155 20
According [1] 6134 21
according (1] 6055 19
account (4] 6064 24 6082 17
6097 25 6116 13
accumulated (1] 6037 15
accumulates {1] 6038 2!
accumulation (1] 6194 22
weurces (1] 6171 2/
Accuracy [1] 6151 25
accuracy [8) 6111 18 61308
61385 61403 615016
6167 11 14 24

accurate [17] 6035 24

6036 1 6040 21 6098 14
6104 17 6111 13 6121 21
61382 6167 18 61684 18
61713 15 6184 8 6188 11
6189 12 6224 10

achieve (1] 6175 25
achieved [2] 6054 1 6140 4
acknowledged [2] 6037 1!
6063 7

acoustic (3) 6029 17 6031 3
6137 18

acquiring (1] 6157 15

act [2] 6128 23

action [1) 6178 3

activity (2] 6033 24 6202 23
actual (5] 61307 6142 5
616017 619020 62146
add (4] 6034 15 6054 7
6056 3 6206 21

added [5] 6055 24 6061 !
6068 21 22 62135
addition (6] 6064 21

6065 10 6071 8 6095 20
611612 6124 5

additional [8) 6068 22

6072 5 6074 6 6100 12
6117 11 61858 6203 2
address (8] 6070 15 6163 14
16 61727 10 62002 5
addressed [1] 6043 17
adequate [2]) 6153 25 6174 1
ADF (52] 6024 17 6026 17
6029 20 6039 18 6040 21
6044 7 6053 20 21 6064 6
6065 20 6069 2 18 6075 2
6076 24 25 6077 15 6083 6
6095 2] 6104 22 24 61101
3 611419 21 611518
6121 13 14 6127 3 6128 10
6129 25 6130}

61389 22 6141 13 6143 7
6144 11 6151 2 6156 19 20
61578 11 61587 18
61592 616019 61651 3
617216 20 61734 5 8
Adjourn [1] 6217 22
adjustments (1) 6029 4
Adminsstration |1] 6726 22
admit [6] 6042 21 6051 9
6069 22 6072 9 6089 4
6163 3

admitted (33} 6023 /7
60309 12 6037 25 6038 3
6042 25 6051 13 6058 9 24
6070 1 6072 12 6076 3 6
6079 23 60801 6089 1 10
6092 19 6094 5 6096 3 8
60995 11 610522 61098
611316 61152 611815 19
6120 22 6162 22

6163 7 621019

adult (12] 6024 6 6036 18
6065 16 6076 20 6077 21
6079 3 6095 20 6133 14
61657 10 11

'dults [9] 6066 21 22

6074 24 6080 14 6098 19
610022 611015 61118 1]
advance (1] 6179 5

advances (2] 6/35 16

6137 18

aenal (71 6061 1 3 6099 14
6180 24 6181 2 6190 19
6191 18

affected {1) 6193 21

affects (1) 6201 9
afternoon (2] 6172 14 6218 %
age (1516078 7 14 23 24
6080 10 6081 3 6107 23 2>
610918 22 61104 5 22
6111 16

aggravated (1] 6179 18
aggregated (1] 6159 15
aggregations (2] 6183 /
agree [5) 6073 9 6129 8
6142 13 6147 25 6207 21
agreed (2] 6130 13 15
Agriculture [1] 6145 20
aground (1} 6187 7

aided (1] 6091 2

air (2) 6163 21 62009
awrcraft (1) 6182 21
awrplane [2) 6091 9 15
airplanes (1] 6091 14

Akers (11]6127 12 13 22
25 61287 13 613215
6157 18 61582 61707
Al[2] 6043 8 6140 13

Alan (1)6127 17

ALASKA [2)6224 1 3
Alaska [45) 6024 15 16
6025 14 6043 12 6048 4
612311 15 61261 61332
6143 24 614514 16 17 1A
61543 61641 617211 15
24 6175 18 6201 i4

6202 14 15 16 23 62033 J
69 14 19 620515 18
62062 5 7 17 6207 4
6209 12 17 62101 25
6211 22 6213 21, 6224 21
Alaskan {1]) 6209 9
Aleknagrk [2) 6048 12

6057 19

allocated (5] 6116 11 25
61171 2 61508

allow [6) 6102 17 6152 24
6178 12 6193 22 6195 11
6198 5

allowed (1] 6193 /
\ternative [1} 6211 3
aluminum (1) 6102 13
amount [13] 6026 12

6031 13 6034 3 6072 25
6074 5 6085 23 6094 21
6097 20 61291 2 6201 12
6203 5 6214 4

amounts [2) 6031 24 6042 1]
ample [1) 6105 8

amply [1] 6040 22

AMR (1] 6053 20

analyses [2] 6040 11

6157 21

analysis (251 6041 4 10 17
6042 22 6043 5 6050 17
6052 15 605515 19

6061 22 6064 4 60653 10
11 14 6070 19 6097 22
61164 6132 16 6136 12
6143 17 6159 10 6180 5
6209 8 6210 3

analyzed [2] 6105 11

6205 13

From 102-A to analysed



Hawed teme Applicaticos

FEDERAL TRIAL TRANSCRIPT

\nchorage (3] 6172 10
617423 6183 16
ANDREW (6] 6172 12
A192 8 6195 23 6219 22
62201 4

\ndrew [1) 6172 9

ingle |1} 6183 6

uumal (1) 6150 23

inunals (2] 6093 3 14
inundtion (3} 6130 25
Al31 1 6136 13

\nn 1) 6122 18

nnual [6) 6040 22 6061 2
65064 6 6084 5 6205 2
62152

answer [4] 6047 18 6056 11
6124 16 6208 3

inswers {11 6154 15
intiapate (2] 6152 7 6155 10
Anvik [7) 6027 23 6140 22
25 61414 5 18 6169 24
mvbody [4] 6143 5 9
6208 | 6214 22

invtume (1] 6125 8

nyway (1] 6070 10
wvwhere [1) 6170 5

1part |31 6179 19 6180 12
61819

1pparatus (1) 6102 3
\pparent (1] 6124 14
Apparently (1] 6060 9
ipparently (3] 6115 21
6116 16 6209 15

\ppedar (2] 6055 22 6175 6
ippeirance {5) 6079 16
5081 8 6082 6 61039 12
ippedred [1] 6037 9
ippears (1] 6213 14

apples (4) 6062 2 3 6065 7
¥

ipplication {1] 6027 22
ipplications (1) 6044 1
wpplied (1] 6180 7

1pplies [1] 6202 2

ipply [2] 6040 24 6160 20
ppownt (1) 6158 15
ipportioned (1] 6060 24
ippreciable (1] 6194 1
ipproach [4) 6030 4
611224 62105 6212 15
ipproached [1} 6024 16
\pproaches [1] 6089 25
appropriate (6] 6056 3
6061 14 19 6064 2 6142 7
6519017

\pprove (2] 6092 4 6
1pproxunately (13] 6033 17
6045 23 6048 25 6054 4
6056 5 6069 4 14 6070 23
6089 18 6100 6 6107 24
6125 4 6206 18

\pril [1} 6122 25

dquatic (1] 6122 17

\rbor (1) 6122 18

\rctic [2) 6085 16 6086 1
\red [42] 6054 22 6140 17
6143 13 61551 61655
617225 6173 13 16 17 20
222425 61746 18 61755
10 12 17 61771 6184 24
5187 24 6188 7 19 23

7-05-94

VOLUDME 34

Concoruarke by 1.00k Soet$<4!

61896 61905 7 10 17
6194 15 18 19 6196 18
6197 14 61999

6205 18 6206 20 6211 18 24
areas {32) 6027 12 6064 18
6148 16 6179 25 6180 23
61859 14 61863 18
61871 12 20 6188 11
6189 13 6193 14 21 22 25
61949 10 12 20 2] 6196 7
20 24 61973 5 11 61985
6199 6 6209 22

aren’t [12] 6037 18 23

6041 13 6056 25 6066 10
60751 610024 6123 12
6148 13 61498 61707
6172 18

argue [i] 6742 17
argument (1] 6196 14
Armmn (3) 6184 6 6188 1
61896

arms length (1] 6217 11
arranged [1] 6025 25
arrangement [2] 6098 20
6157 3

array [3) 6026 1 4

arrwve (3] 6197 5 10 17
darrives (1) 6194 18

arrow [5)1 6188 16 17 18 25
6190 3

art (316073 25 6110 13
6129 20

article (2] 61393 5
dascertain (2] 6113 7 6115 21
wide (1] 6095 11

asking (2] 6155 2 6161 2
asks {21 6216 14 6217 3
aspect [4] 6049 20 6170 24
61715 6

dssess |1] 6075 18
assessment (2] 6/82 2

6210 25

assesstnents 1] 6/43 2

asset [1) 6217 9

dssets [4] 6201 22 23 24
6202 7

assigned (1] 6166 13
assistance (1} 6090 5
assistant [5) 6145 13 6165 5
617313 16 6174 14
assocuate (1) 6200 14
Associated [1] 6147 8
associated (3) 6206 4
621321 22

association (1) 6158 10
assume (7) 6070 18 23
6077 17 61505 6 8 6160 14
assumung (1} 6071 23
assumption (5] 6041 3

6043 11 60711 6073 12
6209 15

assunptions 1] 6061 22
assure (2) 6154 5 6191 8
ate [1] 6086 24

attempted (1] 6/80 3
attention [1) 6214 19
attitude [1] 6151 17
attorney (116145 18
dttorneys (3] 6092 2

6203 14 6204 22
attributable [4) 6069 19

6070 6 24 6071 24
attributes [2] 6202 20 23
authoritative (1) 6123 19
automobules [2) 6136 5
6202 4

available (9] 6047 19

6064 17 6082 11 6094 22
6116 24 6151 18 6153 1
6174 5 6209 21

dvenues [1] 6025 15
average (716106 9 14
6114 15 611514 61162
61179 6176 23

daverages (21 6114 16 19
avowd [7) 6057 3 6101 10
6103 23 61041 4 6155 12
16

avoidance (1) 6028 14
aware (9] 6065 4 6068 15
6121 15 16 6123 12
614420 61702 7

daways (1] 6046 13

awhile [3]1 6175 19 6187 9
6198 14

axis [S] 6038 24 6052 7
6068 2 61061 6
Ayakulik (4] 6117 19 6120 !
79

_B-

B R-A-D-Y (1] 6172 10
bachelor [3) 6164 9 6173 1
6200 19

background (6] 6024 13
6128 14 6169 11 6200 18
6201 1 6209 20

ban {1} 6057 12

band (1] 6/36 3

bank (30) 6028 10 11 21
603217 19 20 6038 13 14
6039 11 16 25 6040 2
6042 8 9 6056 24 6057 16
6058 3 6059 20 6062 13 16
19 6099 25 610023 6135 4
11 13 61439

banks (6] 6032 15 6035 18
19 61353 16 6153 18

bar (7] 6041 23 6067 16
6069 6 60777 61131 3
6119 16

Barco (1} 6060 10

base (6] 6116 11 6142 17
6168 25 61936 62114 9
Based [3) 6052 12 61101
6201 25

based {16] 6042 14 16

6061 7 6065 11 6067 9
60711 6074 11 61102 7
10 17 611117 6120 13
6122 3 6160 23 6192 2
basic [5) 6040 10 15 6073 6
7 6151 23

basically (13] 6044 9

6045 19 6066 2 60731 4
21 6074 17 6092 25 6108 4
6121 3 615415 61868
6188 8

basis (13) 6061 11 24 25
6074 25 61123 6151 24
6152 10 6170 21 6179 3

61815 61835 18 6187 16
bathvmetry (1) 6028 10

Bav {S16057 21 61297 8
6146 7 6160 24

Beach (1] 6163 17

beaches (116794 5

beam [14] 6027 18 60353 7
17 18 60379 23 6039 18
20 6046 21 6084 10 6151 5
6158 1

beams {1) 6026 §

hewr (1] 6059 21

becomes (216053 6 6177 8
Becomng (116033 19
beconung (1] 6137 17
behalf (116127 4

behave [3) 6041 4 6105 8
behavior [9] 6029 15

6037 21 6065 12 6083 9 16
6084 6 61295 6132 16
behavioral (1] 6028 13
behind (2] 6125 13 61825
behef (1) 6171 20

Believe (1} 6111 22

behieve [38] 6030 5 6041 7
6042 14 6046 17 6058 2/
6061 14 6062 16 6064 4
6075 8 6082 3 6088 5

6098 4 8 6100 13 6111 21
6121 20 21 612317 6124 8
61306 61409 61415

6146 6 6147 4 6148 2
6149 24 615010 6158 9
6163 21 6164 5 6167 23
6168 4 18 61802 6189 15
6209 14 23

beheving 1] 6064 5
Bellevue {1] 6200 6

Bendi |19] 6024 25 6026 17
6047 4 6127 25 6128 5
6137 15 23 613812 |4 23
61391 615013 16 615! 11
15 6167 12 616913 18
6170 12

benefictl [1] 6085 25
besides (4] 6082 17 6108 23
61757 62059

Bill (71612217 6127 12 13
25 612815 61582 61707
Bingo [1] 6030 24

biologcal 3] 6175 25

6178 4 6179 9

biologst [20] 6124 21

6128 10 6164 4 25 6165 4
6169 11 61736 13 16 20
22 24 61746 18 24 61755
6177 1 6184 25 6188 8
6196 19

biwologusts [4] 6024 18

6148 25 61718 6190 18
biology [3]1 6125 8 6164 15
6173 1

biomass [1]) 6094 20
BioSonic [1] 6124 20
BioSonics [17] 67124 22
61252 7 18 61266 17
6127 14 16 21 23 6138 19
6140 1 6150 14 22 6151 12
Bird (1) 6086 7

birds {31 6086 10 12 14

bit [29] 6024 13 6028 12

Anchorage to birds
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7-05-94

VOLUME 34

Concondance by Look Seet 481

6053 12 6060 12 6066 19
6068 20 6071 18 6076 12
6084 5 6085 15 6099 19
6103 19 61071 61328 17
6136 24 613712 61383
6140 20 6151 21 6153 11
6165 14 6178 16 6181 9
6189 15 17 62051 6214 20
black (2] 6073 25 6129 20
blame |1] 6132 2]

Bhgh (116187 7

blind [2] 6027 16 6147 2
block (2] 6057 9 6061 5
blocks (3] 6024 21 6038 22
6088 15

blooded (1] 6034 3

hlue (7) 6188 22 6189 11
6192 22 61934 6198 14
61993 9

board (2) 6061 17 6125 5
hoat (6] 6032 21 6204 8 14
15 16

hoats [1) 6157 6

hodv (2] 6033 25 6153 19
Bolt 111 620! 18

Bonnesille (1] 6126 24

horn (4] 6078 ¢ 6109 2/
6184 15 21

hoss (2] 6170 2 3

hought 2] 6206 9 6207 24
hound [2) 6067 17 6125 15
hounty [2]) 6085 15 6086 |
hox [2] 6102 19 6137 4
hraicings {1] 6026 3

BRADY (6] 6172 12 6192 8
6195 23 6219 22 62201 4
Brady (7161723 9 14
6177 21 6199 21 22 6210 14
Brannon (3] 6023 1] 6124 6
13

breakh (316719 16 6149 10
12

hreith (2] 6163 21 62009
hred |2)6/84 15 21

Briin 1] 6192 10

briel |31 6033 16 6164 19 22
hriefly [5] 6024 5 6105 25
615012 61737 6177 21
hrings [1] 6204 8

Bristol (3] 6057 21 61297 &8
British |1) 6087 19

hroad (2] 6185 6 6201 3
broker [4) 6206 12 6207 15
2/

bhrokers {1] 6207 13

hrood [40] 6075 23 6076 11
22 6077 13 6078 12 6079 3
51115 16 60809 18 19
60812369 1314 17 18
20 60826 6094 17 6106 11
12 23 610720 610916 17
20 611021 61127 611917
19 6147 12 20 24 6178 23
hrown (1] 6103 10

BRUC!Y (6]6163 18 6168 22
6171 12 621913 16 19
Bruce|S| 60448 12 6162 4
616315 6172 1

build [1] 6068 20

buld up(2)161987 8
bulding (1] 6033 24

built (3] 6059 5 6062 19
6100 6

bulk [2) 6064 14 61198
bumper [2) 6056 24 6135 24
bumper to-bumper (6]
613523 61365 615919 22
24 6160 2

business [6] 6024 25

6125 19 612713 14 16
6163 16

businesses (1) 6202 5

busy (1) 6059 2!

by products (1] 6033 23

_C-

cabling (1] 6026 12
calculate [2] 6070 6 6114 17
calculated [2) 6109 25

6214 12

calculating (1] 6111 14
calculation (7) 6071 2 10 15
16 611321 61156 6160 16
calculations (1] 6122 5
cihibradon [1) 6139 15
calibrate [2] 6138 21 6139 14
cahhrated [2) 6739 2/
61406 RO
calibration [4) 6026 15

6138 13 6139 24 61403
Call (2) 6023 ¢4 6079 21

call [9] 6029 15 6031 12
6038 25 6055 4 6103 13
61722 6174 11 6181 16
6218 11

caling [2]1 6144 8 6172 16
camera [1] 6048 25

cancel [1] 6059 4

canneries (1)1 6184 9
Cannery (116184 5

cannery (116784 11
capacity [2] 6164 3 6201 11
caption [1] 6212 2

captioned (1] 6224 11
capture (5] 6074 17 6077 24
25 61038 6104 4
captured (10] 6086 5 6087 3
6101 23 61041 9 6105 3
61063 7 61076 7
capturing (4) 6077 24
61035 7 6104 16

cards (1} 6182 24

care [31 6091 24 6134 19
6139 3

career (2] 6143 20 23
careful 3] 6134 12 6144 7
6157 21

CARI SON (6] 6023 20
61229 615614 62194 7 10
Carlson [27) 6023 7 8 22
6030 15 6038 6 25 6043 3
6051 16 6060 12 6065 15
6072 15 6076 9 6086 15
6091 24 6092 12 6093 4
6097 22 6109 11 611117
61136 22 61157 61212
17 61227 6156 16 6157 17
carried (1] 6102 18

cars [2] 6056 24 6135 24
case [26) 6023 6 6042 9
6050 2 6059 20 6090 4

6092 5 6095 19 61009
6104 11 61139 613218
61526 61534 61706
6178 12 6190 12 6202 13
6203 1 8 6207 25 6208 4
6211 24 621712 18 6224 1)
cases (4] 6026 16 6032 19
6205 23 25

cash (1] 6217 9

cast [1] 6132 21
catastrophic {1] 6208 5
catch (20] 6085 17 6102 22
6104 14 61145 61169 18
20 24 61171 2 6146 22
6176 3 6179 20 24 6180 21
618517 6186 13 6193 1
6197 21 6204 19

catcher (1) 6077 1

catches (3} 6107 18 21
6180 21

catching (1) 6103 1
categories [2] 6029 14

6217 14

categorizes (1) 6217 6
caught {11] 6066 14 16
6068 5 6109 24 6192 25
61932 6194 7 6203 24
62042 5 17

caused {7) 6075 7 6082 7
12 14 61488 61876 18
center {S] 6035 17 6036 12
6041 12 6100 3 6101 14
certainty (1) 6084 6
Certificate (1] 6224 2
CERTIFY [1) 6224 8

cetera (1] 6201 10

CFEC (7162147 8 6216 13
14 62171 3 6

chawrman [1]1 6125 5§
challenge [3] 6087 5 6101 7
8

challenges (116778 15
change [9] 6025 5 6065 15
6079 10 12 6090 3 6096 18
61039 6191 13 6196 15
changed (5] 6062 10 15
6067 18 6080 24 6103 12
changes (3] 6062 6 6064 21
6084 4

channel [2) 6028 1] 6100 4
char [6) 6085 1 16 17 24
60861 2

character (1] 6084 5
characteristic (1) 6052 5
characteristics (4] 6031 8
6064 9 61185 62059
characterize {1] 6072 23
charicterized (3] 6031 12
6053 11 6084 7

charge (2161302 6171 8
chart [18] 6039 10 6041 16
6051 16 6064 25 6067 14
6075 25 6076 9 11 6078 2
6081 10 6092 12 24

6107 11 61758 61888 9
618911 12

check (1] 6044 10

checked (3161385 6139 19
6186 23

chief (116130 1

Chignik 3160853 7 9

chald (1] 6205 23

children (4) 6077 11 6078 1o
21 6136 10

choiwce (2] 6060 6 6108 2/
chose (1] 6082 3

chunks [3] 6053 13 15
circle [1) 6050 2

circled {2) 6052 7 6055 6
circumstances (2] 6028 25
6074 2

cite (11 6111 19

cited (1] 6123 19

avil (116023 6

claim (18) 6041 1 6046 16
6055 10 6061 6 6065 19 22
6066 2 11 18 20 6067 8
607320 60751 15 611219
6117 22 6140 21 6143 13
claiming (1) 6114 2

clamms (5} 6056 6 6158 4 16
18 21

class (1] 6078 11

classes [3) 6201 7 6202 18
19

classification (2] 6216 21 22
classified (1) 6063 18
classfy [2) 6212 1 6217 1]
clear [12] 6026 21 60276 Y
6048 10 11 6049 24 6056 9
6059 20 6096 25 6104 24
6150 19 616! 8

clear-cut (1] 6155 15
CLERK (9) 6023 3 6091 22
6149 16 6163 10 13 61724
6 6199 24 6200 1

clients [1) 6126 19

closed (7] 6066 3 6188 10
11 6189 10 13 61943 2/
closeness (3] 6046 24

6055 25 6056 9

closer [1) 6100 2

closings (1] 6191 !

closure {5) 6067 11 6148 &
61909 6194 13 16
closures (316192 19 6194 7
10

clue (11 6083 15

clues (2) 6083 12 13
clumptng (1] 6060 2

code {1) 6216 13

codes [1] 6204 4

coding (2) 6076 13 6080 10
Coho {11 6105 7

coho (6) 6085 2 8 6105 6
14 15 17

cold [1) 6034 2

collapse [1) 6075 8
colleague [2] 6128 4 6190 {4
colleagues [3) 6127 22

6157 18

collect [1) 6217 1

collection (2] 6142 4 6203 17
collections (1} 6203 15
Colhns (1) 6164 10

color (4] 6076 13 6080 10
6088 10 6196 15

Colorado (3) 61649 10 13
Columbza [1] 6087 20
Columbus (1) 6204 13
column (8] 6026 4 6049 19
6076 15 6084 11 62131/

From black to column
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13 62158 6216 12
«olumns {1) 6211 13
combine (1] 6054 15
combined (1] 6215 2
tombiming (1] 6217 15
conung (26 6033 6 6035 16
6059 11 12 60669 15
6073 5 6074 11 17 20 24
6075 1 6098 20 6100 19
6102 22 61033 61052
A1126 6123 10 6131 12
5136 16 61675 6179 13
AIKS | 6204 12 6214 23
tomment (2] 6140 12

6200 11

Commercial (5] 6204 24
6205 8 6208 15 18 6209 1
commercial (18) 6146 18
61641 25 61718 6173 21
25 6174 4 6175 10 24
6179 21 24 6180 21

6192 25 6193 20 6197 8
6203 19 6206 16
commercially (1] 6206 14
Comimission (7] 6204 24
4205 8 6208 16 19 6209 2
17 6224 22

couunwsioner (2] 6145 16
17

common [5) 6050 1 6058 2
5104 22 6184 12 6196 11
comimumnication (1) 6182 22
companmnes {1) 6202 22
comparable (2) 6041 16 17
compdrative [2) 6169 13 15
compare (10) 6026 14

693 22 6095 25 61311
61369 616919 61827 9
10 6183 18

compdred (10] 6040 18
6046 10 6081 12 6093 24
6095 16 6096 16 6103 12
5182 3 61995 6208 22
compares (2] 6142 5 15
compdring (5] 6053 4

A0G2 2 3 613424 6171 2
comparison [10] 6032 25
60364 6094 1 2 12 6095 4
6097 16 6108 7 6182 17
65192 3

cotpetitive (1] 6197 7
compilation (1] 6142 1
womptles [1] 6077 15
Complained (1] 6130 10
complained {31 6130 8
61957 14

complaint (1] 6196 8
complaints [6) 6130 12 14
619525 6196 23 24 25
Complete (1) 6142 11
complete [8) 6139 15
61423 9 15 17 18 6187 5
6216 3

completed [1] 6126 14
completely (2] 6065 15
6081 17

comphcated (2] 6177 6
6214 20

cotmponent [3] 6160 21
6178 11

components [2) 6114 14

FEDERAL TRIAL TRANSCRIPT
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6178 9

compromused [3) 67193 15 16
computer [10] 6136 25
61374 6 11 6203 15
6204 4 62052 10 13 6215 3
computerized (1] 6203 18
concentrated (2} 6025 16
615317

concept {7] 6041 18

6046 24 6056 10 6104 5
6108 22 6137 24 6153 24
concern [} 6043 8 6074 23
6082 23 6090 12 6196 1/
concerned [8] 6024 18
6028 13 6074 24 6104 24
61392 61495 6151 15
6159 15

concerning (3) 6061 10
6111 18 6158 25
concerns [2) 6037 8 6057 13
conclude [4) 6046 15

6120 14 61511 6158 25
concluded [4) 6151 2
61566 61593 6190 16
concludes {1) 6122 2
conclusion {13) 6042 18
6073 8 6144 23 6147 10 11
13 15 61496 615312 18
19 6156 8 6158 20
conclusions {6] 6051 23
61237 9 10 14 61505
conclusive (2] 6149 6

6169 17

condition {3} 6088 25

6108 9 6197 18
conditions [1] 6168 11
conduct (2] 6161 13 6193 20
conducted |3} 6144 [!
6158 2 61617
conducting [1) 6157 5
confused (1] 6087 19
confusing [1] 6079 18
congested (1] 6136 5
conjunction [5]) 6114 19
6201 18 6203 19 6204 21
6207 25

connection (3] 6023 11
6161 4 6205 12
consecutive (1) 6213 5
consequently (2] 6066 8
6073 3

Conservation (2] 6145 18
6193 19

consider (2) 6139 22

6171 15

considerable (3] 6084 16
6085 23 6097 20
considerably (1] 6201 13
consideration (3] 6065 5
6086 19 6093 10
considered (3] 6075 22
6086 20 6209 25
coansistency (1) 6061 23
consistent [2] 6145 20
6170 20

consisting (1] 6051 10
constant (1) 6094 22
constantly (1] 6063 6
coasult (1) 6202 12
consultant (1) 6202 21
consulted [1) 6206 12

consulting (3) 6200 15

6201 21 6202 24

consume [2) 6034 6 6086 8
consumed (1] 6085 8
consumng [1] 6080 16
contacted [1] 6025 2
contained [2] 6047 8

6161 16

contains (1] 6224 9
contanunated (3] 6/93 23
6194 2 3

contention 1] 6/20 20
contentions [2]1 6/13 &8

6160 14

context (2] 6071 11 6087 4
continually (1) 6063 11
continuation [1] 6023 6
continue {4] 6091 23

6092 10 6108 4 6174 3
CONTINUED (4] 6023 20
62107 62194 6220 13
continued (4] 6028 8 6029 4
6173 14 17

continusty (1] 6154 5
continuous (3) 6064 21
613516 6136 3
continuously (2] 6064 10
6183 12

contract (2] 6122 19 6137 16
contributed (2] 6073 14
6193 13

contribution [2] 6098 2
6119 17

control [2] 6085 12 13
convened (1] 6158 17

Cook (18] 6113 24 6114 6
14 20 611513 23 61217
6126 23 61467 17 18
6149 25 6154 3 61658
6206 24 62089 13 62132
COOPLER [77)6023 9 19 2]
60307 14 6037 24 6038 5
6042 21 6043 2 60507 12
60519 15 6058 11 17 21
6059 3 60609 11 6067 3 5
6068 18 19 60699 10 12
16 22 60703 6071 13 14
60728 14 60762 8 17 18
6079 21

60803 7 60886 8 6089 1
9 12 6092 11 21 6094 7
60963 7 10 60973 5 6
6099 4 10 13 6105 24
6109 10 611123 611222
25 61135 18 20 61154
6118 14 21 22 612025
61211 61226 6153 21
6156 15 61623 62195 11
Cooper [11] 6092 10
612216 17 25 61237 10
14 15 61245 6156 13
cooperated (1) 6157 14
cooperating [1] 6157 15
cooperative [1] 6157 3

cope [1] 6062 13

Copper [2) 61905 10

copy (3] 6045 8 6088 10
6089 14

Cordova [2) 6173 15 6183 15
core (2] 6125 19 6155 6
corporate [1] 6178 25

Corporauon 4] 6723 22
6127 4 6144 7 6209 8
correction (1) 6/33 20
correctly (5] 6024 | 6068 8
6072 22 6144 19 6165 18
correlate (1) 6170 14
correspond (2] 6038 23
6214 25

corresponded [1) 6215 4
corresponding (1] 6215 5
corndors (1] 6178 8

Cost (1162144

Cost {21 62/4 3 62168

Losts (116179 2

Counsel (1] 6744 7

counsel [7) 6089 6 16 23
6202 25 6209 24 6217 25
6218 6

count [21]) 6024 6 6025 2
6027 16 6029 8 6048 13
6074 10 6099 2 6109 2
61103 20 613119 615023
6151 10 14 615315 61597
23 25 6168 19 6171 20
6183 19

counted (16) 6026 7 6035 7
6037 10 18 6039 21

6041 24 6043 7 6046 3
6047 10 12 13 60521
6056 20 6126 12 6160 2
6170 14

counter [45] 6023 25

6027 20 6028 15 21

6029 14 60388 9 60394
6040 17 25 6042 12 13 14
15 19 60436 10 14 15 19
6044 23 6045 2 6046 11 20
22 6055 13 19 6060 23
6061 6 60629 6129 23
61417 615013 14 17

22 615111 22 61524 8
6167 12 61694 20
counters [21] 6026 16

6040 13 6062 8 6063 15
611119 61277 61281 5
16 61302 8 14 61391 17
6140 21 6141 3 6168 4 11
6170 18 24

counting [34) 6024 15
6025 5 14 6037 22 6048 17
6049 1 6057 18 6077 2 19
20 25 6095 20 21 6098 19
6105 13 6108 24 6112 21
6126 10 6140 17 6159 1
6164 21 61657 10 11 23
61662 5 12 616711 15
6169 14 61715

6 618213

counts (42) 6026 14 15
6027 19 60364 5 6038 2!
6040 18 20 6042 10

6048 20 6053 14 6060 18
22 24 25 6061 3 24 25
6062 1 6063 14 25 6064 2
7 60752 5 6076 25

6077 20 6098 12 14 6108 5
6109 15 611017 611125
6112 16 612121 61425 10
11 16 6167 24

couple {21]) 6023 9 6024 21
60305 6033 12 6049 8

columns to couple
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5054 8 19 6057 8 6078 4
6080 21 6093 7 6101 25
6112 13 61148 61293 22
6132 18 614522 61515
6199 16 6216 2

course (9) 6032 12 6083 11
61119 6122 14 6181 23
6190 24 619317 6194 11
6202 8

COURT [62] 6023 5 16
6030 12 6038 3 6042 25
6051 13 6058 8 13 20 24
6060 7 60701 6072 12
6076 6 16 60801 6 6089 6
10 15 20 60916 12 18 23
6092 17 19 6094 3 5
6096 6 8 60998 11

6105 22 61096 8 6111 22
611223 61132 4 16
61152 6118 18 612022
61228 6149 12 6156 13
61629 21 61637 61927
6195 11 22 6199 22 62102
6 16 18 62165 621722
6218 2 11

Court {31 6023 4 6172 2
6173 8

court |2) 6070 4 6201 18
courtroom (1] 6142 22
wover {11 6112 14

coverage 1] 6167 6
covered [2) 6037 1 6212 4
covering [1]1 6036 9

covers {1]16/88 10

crash (4] 6111 21 6144 5
6147 19 23

crashing {1] 6056 25

create [2) 6/93 23 6211 3
created (7) 6026 6 6077 18
6186 10 62118 17 6214 24
creates (1] 6178 14

creating (1] 6034 7
credentinds [1] 6149 2
Creek [316105 2 6114 9
6184 5

Crescent (316114 8 6165 20
6168 7

crew (2] 6166 19 24

crews |3 61661 16 6167 7
erticl (21 6744 14 6157 24
CRONS (6] 67229 6168 22
61928 62197 16 6220}
cross (1) 6211 4

Lross ex immine [2] 6122 8
61927

cross rederencing (1]

6182 23

cross section [6] 6030 25
6032 9 6036 16 6064 17
61007 61019

cross sections 1] 6038 12
cross trammng (1] 6182 23
crushed [1] 6059 §

cubw (316093 14 17 19
cumulitive (1] 6147 10

cup [1] 6025 23

curtosities (11 6107 13
curous (31 6070 12 6075 10
13

current |91 6033 9 6034 25
6035 8 610023 24 613713

6154 9

currently [4] 6048 4 6112 4
61557 61575

curvilineal (2] 6060 17

6061 11

cut (4) 6032 11 6196 23 25
6218 5

cycle [3) 6080 13 14 6084 5
Cyche (1) 6124 9

-D-

DI-FF[2)6214 11 6216 10
damage [5] 6057 2 6075 15
6119 25 6152 6

damaged (1] 6117 25
damages (1] 6210 25
dangerous [2) 6033 19

6057 4

Data (1] 6203 15

data [59]) 6029 1 6061 11 12
15 17 60632 9 60645 19
6065 7 6082 10 6096 21 22
61059 14 15 16 17 18 19
6106 19 20 61101 613015
61419 61421 4 6 8 13 17
22 23 24 615017 6151 24
61521 21 61577 15

6158 25 6159 5 6167 21
6171 16 17 6203 13

6204 18 20 6208 19 20 23
6209 21 62114 9 6214 15
database [1) 6214 4

date (8] 6160 9 6203 22
621313 14 62142 5
621515

DATED (1) 6224 14

dates (2] 6723 6 6126 2
Dawvid (116123 19

day [12] 6046 25 6070 4
609! 25 619711 12 17
6199 18 6216 25 6217 22
6224 14

dayhght (1) 6083 17

days (S] 6023 24 6031 23
6197 17 6198 6 6199 16
deal [8] 6050 10 6090 17
6092 2 6098 16 6130 3
6196 22 6201 8 6207 16
deling (8] 6064 3 6065 19
6066 13 6098 18 19 20
6201 12 6218 7

deals (2] 6045 9 6201 7
dealt (3] 6202 2] 23 6203 3
DeArmoun (1) 6172 10
death [1] 6108 19

December [1) 6173 15
decide (1) 6092 7

decided (2] 6025 11 6092 3
decides (116174 7

decision [4] 609] 1 6180 18
620! 18

decisions [2]) 6170 20

6190 25

dechine (2] 6120 10 6197 12
dechned [1]) 6144 24
dechning (1] 6108 9
decreqse {6] 6031 17 18
6093 14 15 16 6094 25
decreases (1] 6120 8
decreasing (2] 6064 10

6097 2

dedicated (1] 6129 /4
deeper (1) 6062 18
DEFENDANT (1] 6279 2
Defendant (1) 6023 16
Defendants (8) 6070 1
61152 6118 18 6120 22
615322 61627 6198 12
6210 18

defendants (3] 6131 5
613621 61626

definite [2] 6104 6 6149 6
defimitely [1] 6111 12
degree (5] 6164 9 6171 21
6172 25 6185 15 6200 19
DeLacy {1] 6033 13
demonstrate [4] 6040 22
6071 15 6101 25 61055
demonstrated (2) 6037 5§
6197 6

demonstrates (2] 6071 16
6079 19

densities (2] 6153 16

6159 17

density (8] 6049 12 6050 15
2] 25 609225 61342
6153 14 6156 4
Department (12] 6043 12
6126 21 61332 614516 17
19 61641 617215 6173 12
6193 19 6209 17 6211 22
department (3] 6/80 2
6209 4 6211 22
depending (2] 6186 12 25
Depends {2) 6128 12 6153 3
depends (1] 6112 23
depicted [1] 6064 25
depicting (1) 6099 2
depiction [5) 6035 24
60361 6188 11 6189 13
depicts (1) 6175 8

deploy (1} 6035 17
deployed (11]) 6025 10
6026 9 6027 15 25 6028 18
6031 2 60439 6044 4 15
6062 6

deployment (3] 6028 20
6031 3 6062 15
deposition [7] 6027 4
612513 6189 19 6196 2
6206 22 6207 12
depositions (2] 6203 7
depressed [1) 6073 15
Deriso (2) 6070 15 19
derive (1} 6117 5

Describe (1) 6177 4
describe (7] 6024 5 6105 25
613312 61737 61758
6177 21 6203 24
described (8] 6023 25
6025 20 6055 15 6111 18
613711 13 617511 19
describes {3) 6137 13

6205 3 5

describing {2) 6076 10
611510

description (1] 6184 8
design (2] 6137 9 6157 13
designation (1) 6211 21
designed (9] 6035 18

6043 25 6044 2 3 6137 4

61524 61607 6169 19
6189 5

despite (1] 6119 20

detail (4] 6074 16 6097 15
6158 3 6205 1

detailed (2] 6203 20 6204 18
details (1] 6203 6

detect (1] 6104 4
deteriorates (1] 6194 19
deterioratwon {2] 6194 22 24
determinates [1] 6032 1
determne [5] 6029 17
60451 60848 611215 17
determined (4] 6026 15
6114 10 6129 14 6197 2
develop (1) 6108 4
developed (6] 6028 19

6048 19 6157 3 6182 24
6193 18 6196 22
developer [2] 6153 5 6161 3
developers [1) 6162 1
development [19) 6024 6 /3
20 60251 3 4 13 15 24
6027 11 6028 8 15 60309
6043 14 6048 3 6104 24
61527

device (3] 6031 4 6167 1/
15

devises (3) 6104 12 61406
6166 2

diagrams [1] 6141 8

dials (1] 6170 14

diameter (1] 6025 23

Dick (4] 6127 18 19 6128 4
6158 2

died (1] 6073 4

difference (10) 6046 14
6096 18 6101 18 61351 2
6159 9 10 6179 22 6214 /10
11

differences [4] 6146 15
61681 61921 6202 8
differently {2) 6105 9

6137 12

daifficult [6) 6026 13 6060 2
6074 1 613717 62136
WPAOLO (1] 6224 21
DiPaolo (1] 6224 6

DIRE [2] 6205 21 6220 10
dire {2] 6205 20 6209 15
DIRECT [10) 6023 20

6163 18 6172 12 62007
62107 62194 13 22
62207 13

direct (3161709 6198 16
6214 19

direction (5) 6038 18 19
6100 21 6102 10 6224 13
director (1) 6145 14
disagree (4] 6142 13

6148 18 61494 9
disagreements (1] 6075 4
disappoimnted [1] 6086 2
disaster {1] 6156 7
discharge (2] 6031 20

6064 9

discontinued (1) 6151 9
discovered [2]) 6026 10 13
discovery (1] 6141 20
discrimnation [1] 6206 5
discussed (6] 6030 17

From course to discrimination
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61224 6157 13 6162 20
61783 6188 6

discussing (2] 6104 25

65198 16

discussion (4] 6065 4

A080 13 6211 15
discussions (2] 6151 16

AlSS 7

(isplayed {1]) 6037 20
distance [5) 6036 19

6038 23 6057 12 6062 18
6101 20

dwtances [4] 6038 20

60398 9

dustant [1] 6197 8

distinguish (1] 6052 13
dutinguished [1] 6047 7
(stributed (2) 6028 12

6042 6

thstribution (5] 6037 20

6043 11 6064 8 23 6140 14
DISIRICT (1) 6224 3
district (12) 6175 13 16
5188 13 14 17 6189 16 18
22 23 61902 6198 20
5199 1

dutricts (7) 6175 11 6193 5
S /3 61943 4

divided (2) 6090 11 6201 19
division (2] 6164 2 25
Doctor (3] 6111 24 6122 11
6136 2

document (5] 6064 23

62113 14 621217 19
documentation (2] 6134 6
613915

documented (1] 6135 10
documents (3] 61626 7
6211 15

doesn’t [9] 6042 5 6094 17
612015 6135 18 6147 20
6154 23 6164 17 6188 21
6217 13

Dounnance (1) 6124 9
Doppler [1] 6025 5

dorsal (1) 6049 20

doubled [2) 6097 21 6108 1]
downniver (1] 6101 2
downstream (§) 6032 20 2/
6098 20 6100 19 21

Dr (10116023 7 8 6030 15
6032 24 6036 3 6038 6 25
6040 19 23 6041 3 6043 3
6046 11 15 6051 16 6055 9
12 60565 13 15 6060 12 _
/7 6063 23 60651 15
60705 15 19 607215 22
6076 9 6082 16 6084 18
6086 15 22

609t 24 6092 12 6093 4
6095 6 6097 22 6098 5
6109 11 611117 61136 21
61157 61212 61227 16
25 61237 10 14 15 18 19
22 6124 13 612522 61265
6128 19 61294 11 6134 12
16 61357 14 61363

6141 25 6142 21 6143 20
ok}

61449 14 61479 6156 16
6157 17 6202 25 6205 17

6209 19 62101 9 22 24
621110 19 25 62125 13
62137 10 12 62141 12 15
62151 9 17 25 62168
draft (1) 6139 12

dramatic (3] 6093 15

6097 19 6197 12

Draper (116132 14

drastic [2) 6082 7 6084 14
draw [4] 6024 21 6040 10
6042 18 6080 21

drawn [3] 6040 12 6073 8
6107 3

draws (1) 606! 8

deaft (6] 6146 19 20 23
6147 1 6154 22 6206 24
driving (1] 6157 6

drop (2) 6081 22 6082 ]
drove [1) 6040 13

dual {11 6151 5

duck-tail (11 6157 4

due [6] 6055 4 6064 8
6066 3 6071 3 12 61208
duplicates (1] 6151 19
duties 1] 6125 18

DX (3] 6030 12 6221 17
6223 1

DX102 A (1161627
DX1725 (516162 10 14 23
6221 17 6223 1

DX1726 (516162 10 14 23
6221 17 6223 1

DX1799 (5} 6051 10 1] 14
6221 6 6222 5

DX1881 A (3} 6071 13
6072 9 12

DX3812 (10] 6162 10 14 23
61632 4 8 622117 21
62231 5

DX3824 (10] 6162 10 14 23
61632 4 8 622117 21
62231 5

DX4661 A [316076 17
6079 23 6081 11

DX5005 (6) 6162 10 14 23
6183 25 6221 17 6223 1
DXS026 (5) 6162 11 15 24
6221 17 6223 1

DX5201 (3] 6162 11 15 24
DX5235(51 6162 11 15 24
6221 18 6223 2
DX5237-Alpha (5] 6162 11
15 24 6221 18 6223 2
DXS5242-Alpha (5] 6162 11
15 24 6221 18 6223 2
DXS392 (516162 11 15 24
6221 18 6223 2
DX5644-Alpha (6) 6163 2 4
8 6188 4 6221 21 6223 5
DX6112 (516162 12 16 25
6221 18 6223 2

DX6114 (5] 6162 12 16 25
6221 19 6223 3

DX6754 (5] 6162 12 16 25
6221 19 6223 3

DX6759 (5] 6162 12 16 25
6221 19 6223 3

DX6760 (5) 61633 4 8
6221 21 6223 5

DX6763 Alpha (5] 6163 3 S
9 6221 21 62235

DX6785 (516162 12 16 25
622] 19 6223 3

DX6854 (7] 6162 12 16 25
61752 6189 25 6221 19
6223 3

DX6881 (5) 6162 12 16 25
6221 19 62233

DX7156 (5) 6162 12 16 25
6221 19 6223 3

DX72 (1] 6099 10
DX8411(1)6102 6

DX8611 [1] 6045 8

DX8677 B [1) 6089 13
DX8682 {1] 6023 10

DX869S A (1] 6080 7
DX8752 [4) 6051 20 6058 13
14 62226

DX8761 (7) 6088 9 60891 2
10 11 6221 13 6222 12
DX8784 (1) 6096 7

DX8811 (7) 6072 8 6076 2 4
6 7 6221 11 6222 10
DX8993 (1} 6210 9
DX9169-Alpha (5] 6162 13
17 61631 6221 20 6223 4
DX9307 (1) 6060 14

DX9346 [2) 6210 13 6215 21
dye (1} 6103 10

dynarmuices (3) 6056 21

6098 21 6124 15

—E-

early [8) 6024 25 6036 2 25
6085 14 6093 8 6094 24
6141 13 6146 22

easter (1] 6213 9

eastest (1] 6024 23

easily {1] 6083 22

eastern (4) 6189 21 22 23
6190 2

easy [2] 6188 19 6211 4

eat [2] 6093 3 6095 2

eaten [1] 6083 24

eating (5] 6082 24 25

6083 19 6085 19

echo {4) 6047 6 8 61517 13
echoless (1) 6151 7

echos (2) 6049 25 6170 14
ecologsst [11 6122 17
economuc (1) 6210 3
economics (5] 6200 14 19
21 6201 4 6202 17
economust (1] 6209 19
economssts (1] 6203 8

edge [1]1 6102 15

educated (2] 6172 23 24
education [2] 6164 5 8
educational (1) 6200 18
EDWARD [6) 6163 18

6168 22 6171 12 6219 13
16 19

Edward (1] 6163 15

effect (1] 6033 9

effects (3) 6156 4 6201 8 17
efficiency [1] 6103 14

effort [6) 6025 16 60705 9
611215 17 61136

efforts [1] 6138 9

eggs (2] 6034 7 6080 14
eight-yedr (1] 6061 5

Electrical {11 6130 12
electrical [2) 6128 15

6132 11

Electromic (116730 12
Electromies (1) 6137 25
electronics [3] 6137 24
61381 6169 4

clement (2) 6095 7 9
tlements [1] 6149 9
eluninate {11 6177 19
Ehno (316113 18 6132 20
6211 21

emerge (1] 6080 15
employed (6] 6/72 /4 15 20
61867 10 6188 7
employee [4) 6127 20
6129 25 6137 15 6158 7
employment {1] 6172 22
encompass (1] 6134 /
encompassed [1] 6759 6
encompasses [3) 6142 14 15
encomnpassing (1] 6/33 /5
encounter (5] 6036 23
6101 7 10 6103 24 6104 7
encountered (3] 6083 22
6161 20 6194 12

end (19] 6032 14 6037 9
6039 17 60426 10 12
6049 2 6051 4 6067 12
60695 60726 20 6102 8
6103 17 61137 61432
6154 19 21 6159 22
ended [4] 6025 12 6049 4
6050 1 6061 21

Energy (1] 6126 21

energy (1] 6034 7
engaged [3] 6202 12 25
6203 2

engneer [1] 6163 22
Engineering (1] 6/30 /3
engineering [3] 6/28 15
613212 6169 11
engineers (1] 6158 10
Ealarge (1] 6049 14
enlarging (1] 6049 /6
enormous {1] 6203 5
ensure (6) 6174 1 6175 24
6176 3 61784 5 6193 2!
entering (2) 6064 13 6074 9
entertan {1] 6122 12
Entertainment (1) 6/39 10
Entry [6] 6204 24 6205 8
6208 15 19 62091 17
entry [19] 6143 25 6200 23
62011 8 15 25 6202 2 13
6205 14 19 6206 9 10
6207 24 6208 1 6209 12
62103 25 6213 20
enumerate [1] 6024 19
enumerating (1] 6153 13
environment [6] 6029 /4
6074 9 6075 24 6080 20
60811 8

Environmental (2) 6145 17
6193 19

environmental (3] 6029 25
6030 19 6201 4

equal 3] 6062 23 6133 22
23

equally (1) 6135 3
equipment [16) 6043 2/

discussing to equally
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6084 8 613713 16 19 22
6138 10 613925 61513 18
61576 14 6161 16 6166 6
6217 17

equivalent (5] 6118 25

6178 21 62146 8 6216 7
equivalents [1] 6216 10
erase (1] 6107 11

Erme (1) 6124 5

error [4) 6159 16 6170 5
617115 18

escape [3] 6077 3 6166 21
6191 14

escaped [4] 6067 10 6068 3
6079 14 6088 21
escapement [115] 6024 19
6039 22 6040 2] 6048 3 23
6050 18 6053 11 13 17 22
6054 4 6 6061 1 6066 24
6067 13 15 17 19 22
60681 9 10 16 60691 2 3
5 14 17 18 6070 10 22
60712 17 19 23 25 6072 4
18 20

25 60745 60756 16

6079 6 6081 15 24 6087 8
12 22 6088 11 6092 16
6093 4 22 6094 16 18
6095 13 6096 22 6098 3
611623 611811 13 24
61191 10 15 21 24 61208
14 15 6126 14 61331 16
6134 14 15 613515 61455
61462 21

6148 10 615325 61541 4
7 8 615511 18 61592
6168 13 61741 617525
61763 61784 18 21 22 25
61799 10 618022 61811
8 19 618322 6190 18
61914 9 14 16 18 24
61921 6193 13
escapements [17] 6071 3 2}
60726 16 6075 11 14
6088 1 4 14 60939 |2
6095 18 6096 16 17 25
6097 2 6118 3

escaping [2] 6181 12

5190 20

kshamy (2] 6/88 13 16
essentally (6] 6044 16
60737 61001 6118 25
61237 61364

estate (1] 6202 4

Fsther [1}16/846 _

estim ite [26] 6045 5 6046 6
12 6037 2] 60553 11 12
5109 25 61102 3 16 17
611113 14 611524 61161
6121 10 6126 14 6127 8
61526 616023 61619
6167 22 6191 18 6203 25
estimated [3] 6053 15

61089 61105

estunates {16] 6040 2/

6073 12 6074 1] 6077 23
6082 4 6106 24 6111 15
61122 612113 6129 23
6143 21 6150 10 61719 10
61806 61832

estimating [2] 6044 ]2

6182 25

estimation {2] 6048 4

6053 14

et (116201 9

ethics (1] 6209 21

evaluate (2] 6034 19 6203 1
evaluating (1] 6209 25
evaluation (2] 6151 4

6205 14

event (1] 6208 5

events (3] 61483 6 7
everybody {2] 6082 13
611025

evidence [11] 6030 9 6041 9
60425 6046 17 6075 11 14
61058 61207 613125
6210 13 23

evolution (1] 6100 11

evolve [1] 6155 19

evolving (1] 6155 18

exact [3] 6126 2 6207 §
6213 9

exactly [11) 6031 21 6035 21
6039 7 6053 10 6054 7
6084 1 61303 61361

6177 18 6178 17 6211 18
EXAMINATION [24),6023 20
61229 6156 14 6163 18
6168 22 6171 12 6172 12
61928 619523 62007
6205 21 62107 62194 7
10 13 16 19 22 62201 4
710 13

examine (1) 6168 21
exanuned [1] 6087 7
example {7] 6030 3 6049 11
6177 23 61953 620216 17
6215 23

examples [1] 6031 §

except [2) 6068 21 6214 15
exception {3] 6086 21

6094 20 6188 13

excess [10] 6066 24 6067 9
12 60691 5 18 60724 16
6075 14 6118 3

exchange (2] 6157 14 6217 9
exchanged [4] 6157 5

62057 6214 5 6217 19
exclusively [S] 6077 6

6125 18 2] 61354 6
Fxcuse [2]1 6060 7 6129 13
excuse [1] 6089 16

execute {11 6160 11

exercise [2] 6033 21 22
exhausted (3) 6033 18 19 20
Exhibit [54] 6024 9 6030 8
10 13 60381 4 60519 11
14 6058 10 14 18 6059 1
6060 14 6067 2 6069 22 24
6070 1 2 6072 10 13

6076 4 7 6079 24 6080 2
6081 10 6089 2 11 6092 20
6093 25 6094 6 6099 14
6105 20 23

61094 9 611311 6114 24
61153 5 611810 18
612024 61314 5 613620
616223 6189 7 6198 13
6210 18 6211 10 621222
6214 14 19

exhihit [51) 6024 8 12

6028 23 60306 15 6038 7
25 6044 24 60509 6060 8
6076 16 6079 22 60806
6088 3 6089 13 60948 9
10 12 610517 61091 4 12
611412 61156 61192
6136 22 23 6153 21 62118
16 19 25 6212 23

62133 4 57 9 10 17
6214 15 17 25 62152 6 20
24

Exhibats [16] 6023 13 18
6042 23 60431 60964 9
6098 25 60996 12 6113 17
6118 16 20 6162 14 6163 4
8 6210 20

exhibits (8] 6113 11 13
6120 18 614522 61605
6162 21 61637

exist [3) 6056 1 6112 19
6169 22

existence [2] 61804 5
existing [2] 6045 19 6153 13
exists [1] 6205 4

exited (2] 6096 20 6107 23
exiting (3] 6097 13 6118 6
6120 11

expect [3] 6050 21 24

6110 11

expected [4] 6071 20 6111 2
6117 10 6119 25
experiements (1} 6141 10
experience [15] 6033 2!
6040 24 6094 12 13 14
6096 14 61117 612013
6123 15 6126 10 6141 8
6143 16 6185 21 6197 2
6202 14

experienced [2] 6093 24
6107 16

experunentation (1] 6025 11
expert (9] 6112 20 6134 25
6143 16 6146 9 6158 17
61695 7 6209 12 18
expertise (5] 6124 14 18
6143 13 6160 10 62101
experts {1] 6203 8

Expires (1) 6224 22

Explam (1] 6185 1]

explan [20] 6024 12 6030 6
6038 11 6050 16 6051 16
6060 21 6061 18 6067 14
6073 17 6076 1 12 14
6077 23 60804 5 6087 2
6102 21 611225 61212
6148 16

explained [3) 6041 8 6098 4
6121 23

explaming (1] 6024 24
explamns (1] 6115 6
explanation (2] 6024 8

6214 21

expressed [2] 6195 20

6196 11

expression (1] 6122 1!
extend (1] 6101 24

extent [4] 6085 21 6146 19
6185 6 6186 20

extracted [1]) 6215 4
extrapolate [1) 6/03 ]
extremely (7] 6050 16

6159 14 6168 12 14 16
6177 8

Exxon (35) 6023 7 6121 17
612219 25 61233 ]2 22
61242 5 6126 22 24
6127 4 613025 61311 15
613222 61333 6 6136 10
23 61447 61458 6156 19
20 615712 61606 7 25
6187 7 6192 20 24 6202 12
25 6208 20

6209 7

—F-

F-R-A-S-E-R {1) 6087 19
F-R-A-Z-E-R (1) 6087 17
face[1)6178 15

facilitate (1) 6211 14
facilities [1) 6194 17
facility {11 6179 1

fact (51] 6027 3, 6 6036 9
60376 8 11 6042 15
6043 13 6044 17 6054 11
6063 18 6067 9 6079 18
6084 18 6090 10 6096 18
6098 14 6101 1 6105 3
6107 23 6108 10 6109
611024 611121 24 61179
6127 3 61301 6131 18
61373 61406 6144 15
61506 6154 24 6156 6
61575 22 6177 16 6179 18
6187 7 6188 7 6191 13
6193 1 61956 6196 6
6198 13 18 6203 17 21
6207 16

factor [13]) 6029 11 6055 16
2] 23 25 606314 16
6093 19 6097 24 6098 7 10
611115 619019

factors [12) 6029 7 12 24
6030 1 6064 24 6070 7
6073 13 6083 14 6097 24
61015 6186 9

falure (7] 6098 7 13
611120 25 611217

6117 10 6121 4

fawr (8) 6124 2 6129 4
61329 6142 3 6192 21 24
6208 7 6209 7

Fairbanks (1] 6172 24
farly (7) 6043 3 6056 14
6057 7 6087 25 6088 23
6094 22, 6103 18

fall (4) 6032 18 6087 4
6107 17 6108 12

falls [1} 6047 4

fammbar (4] 6027 3 5 6102 5
6203 6

family (2] 6216 20

fan {1} 6192 11

farthest (1] 6040 2

fast (1) 6131 6

faster (1) 6033 9

favor [1] 6058 3

features (1] 6151 6

fed (1) 6031 19

federal (316144 12 16 18
feed (1] 6093 2

feedback {1) 6155 9

From equivalent to feedback
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feehng (1] 6142 6

teet 27) 6032 3 4 6033 15
6034 13 16 17 6036 20 21
24 60371 3 6038 20 23
5039 12 6040 3 6041 24 25
65042 1 6044 20 24 6045 19
23 6057 10 6062 12 6101 24
tell 11} 6089 7

lellow (1] 6158 §

lelt 1] 6064 6

lewer (3] 6050 24 6107 6 7
held (2) 6148 13 14

hyhting (1] 6100 24

ligure [13] 6026 8 6040 1
6052 3 6070 9 6079 3

6080 17 6082 11 6094 17
61032 6 6106 21 61166
65146 21

lile {7) 6130 20 6132 2
613610 62051 2 5

files [5] 6204 23 25 6205 10
621315 6216 13

filled (1} 6216 14

linal [2) 6120 17 6157 15
hinancial (316125 9 19

5201 23

lind [18) 6044 9 6045 4
6048 21 6050 19 6083 22
6084 1 6085 21 6100 23
6103 4 610421 61187
6125 14 613218 19 61398
6207 13 17 6214 16
hindings (1] 6045 11

line (3] 6023 23 6170 10
6214 22

timish (3] 6149 20 6216 25
Limsher (2} 6161 15

lirst [4] 6076 2 6079 22
65099 21 6132 19

first (39] 6025 3 8 12

6026 20 6041 23 24 6051 6
6057 9 6067 3 6076 15
6077 20 6078 14 6086 4
6089 17 6096 11 6098 18
5100 16 6101 7 6109 12 18
20 61156 6121 3 6143 11
12 14 19 61462 6162 21
6174 13 6178 16

6194 18 61975 11 17
6212 11 6213 16 621523
6218 5

Fish [18) 6041 4 6043 12
6059 11 18 61149 6133 2
6139 10 6143 24 6145 13
16 61641 617017 6172 15 __
6173 12 62088 11 6209 4
6211 22

fiwh [350) 6024 7 6025 3
60265 6 6027 12 14 17
6028 12 13 60291 8 15
60321 60336 7 10 19
6034 2 17 21 24 60354 6
9 11 19 21 603610 14 15
60371 9 13 17 20 21 22
60389 60395 11 17 19 20
6040 5

7 14 18 60414 11 24
60424 5 11 12 15 16 20
6043 5 12 6044 10 13
60452 6 7 16 22 23 24
25 60461 2 7 12 16 20

7-05-94

23 60474 8 9 10 11 13
6048 7 14 60496 13 20 24
60503 4 15 18 20 24
60515 6 8 60521 2

4 8 12 15 20 23 605311
14 16 24 25 60543 9 13
17 22 24 60553 11 6056 |
8 19 22 25 60572 12 15
23 60583 4 6 6059 10 14
15 18 20 60603 6061 7
6062 14 6065 12 16 21
60664 6 7 9 14 15 60679
12 20 22 23

25 60682 4 5 11 6069 4
6070 20 60716 7 11 22
60731 3 19 25 60747 20
60751 23 6076 20 60773
21 24 6079 14 17 6082 24
6083 18 6084 7 6085 24
6086 23 6087 24 6088 21
6096 12 6097 2 6100 19 24
61018 9 14 61033 5

8 12 13 16 61047 9 13
16 6106 23 6108 10 12 14
6109 21 61107 11 24
61115 61126 18 21
61137 611417 22 611522
25 6116 10 14 611711 13
61193 6 7 8 12 14 18 20
6121 10 61223 6126 7
6128 16 23 61294 5 16 23
61302 8 14 19 22 613117
19 21 61321 61341 2
613511 22 61363 4 16
6140 15 61443 15 22
6147 1 6148 18 20 24
6149 5 61501 6 7 8 9 23
6151 10 23 615313 14 15
16 6154 17 615516

6157 25 615915 19 22 24
6160 13

15 6161 20 61674 22
6170 13 15 61788 13 24
6182 25 61842 3 17 18
61855 8 9 16 17 618619
6191 12 21 619225 61931
5 11 22 24 61942 18 22
24 61952 8 15 18 6196 13
61971 3 4 7 10 15

6203 20 62041 2 S5 15

17 19 6207 17

fished (4] 61001 6 17
6206 14

Fisheries [7) 6145 15 6154 2
6204 24 6205 8 6208 15 19
6209 {

fisheries [39) 6104 6

6123 11 15 612525

6129 15 20 61402 6146 9
10 13 615216 61542 24
25 61558 6156 3 6164 1
25 61718 6173 21 25
6175 10 21 23 6187 19
6192 17 18 6193 18 6194 1
61953 62017 13 14
6202 9

14 15 16 18 6209 12
fisherman (3} 6206 3 7
6207 20

Fishermen (2] 6203 9 10
fishermen [15] 6077 4

VOLUME 34

Concordanae oy Loox Secté))

6179 14 21 6185 16
619525 61963 9 10
6197 8 6202 22 6204 8
6205 6 6206 16 6207 19
6209 16

Fishery (2) 6129 9 6209 17
fishery [48) 6066 3 6067 10
6068 3 6 61182 6129 18
61349 6146 18 25 6148 24
614925 615210 12 13 17
61544 10 615514 16 2!
25 617323 617517 61776
12 6178 10 61808 6186 23
61878 15 6193 10 11
6194 14

61995 6 11 6201 10 13 19
6203 6 6205 4 6211 17
62121 62138 12 621512
14

fishes (1) 6178 14

Fishing (2) 6203 11

fishing (28] 6185 18 22
61862 12 17 6189 16 17
18 6193 20 6194 2 6196 7
12 6197 21 61985 6

6199 1 6200 24 6201 25
62022 3 22 62031 3 19
6204 25 62062 5 621025
fit (2) 6061 8 6217 13

fits (1) 6215 19

Five {1) 6041 25

five {13) 6033 17 6036 20
6038 23 6041 24 6042 1
6077 8 61325 7 6138 6
61691 6197 16 6212 6
five-feet (1] 6039 4

five-foot (1) 6039 12
five-year (2) 6114 15 6117 9
five-year-old (2] 6119 7 8
flaring (1] 6059 19

flash (1] 6182 24

flawed (1] 6142 6

fleet {11) 6146 18 19 20 23
61471 61501 7 6154 22
23 6192 25

flight (1] 6183 5

float (1) 6139 23

flow (9] 6033 1 10 6034 9
10 6035 16 6036 11 12
6120 18 6157 8

flowang (2) 6102 10

flown {1] 6182 3

flows (5] 6031 11 13 18
60418 12

fly (1] 6181 4

flying (1] 6164 17

focus (7) 6024 24 6057 14
6148 11 16 6177 19
618025 6185 8

focusing (1] 6028 8

folks [1) 6156 19

follow [1] 6112 11

followed (1] 6028 20
followng (5] 6078 9 6100 13
6133 3 6161 25 6215 16
follows (1] 6144 24

food [11] 6073 3 6080 16
6086 24 6087 11 24

6088 20 6092 13 6093 5
6094 15 6095 4 11

fooling (1) 6142 23

force (1) 6102 18

forecast (2116112 3 4
611420 21 22 25 611518
20 611620 61171 3 5 12
612121 61437 61455
616015 17 19 23
forecasted (1) 6116 18
forecaster (1) 6129 16
Forecasung (1] 6073 25
forecasting (4] 6110 13
61223 61435 22
toregoing (2] 6224 9 11
foremost 1] 6129 16
forester (1) 6145 19

forget [2) 6091 25 6186 6
form (5} 6120 19 6216 8 10
15 6217 3

formal [1} 6164 7

formed (116136 3

former (316139 1 13

6157 18

forming (1) 6205 14

forms (2] 6061 11 6216 14
kort (1) 6164 10

forty [1] 6042 1

forward [2) 613/ 6

found (7] 6033 14 6048 22
60855 6118 23 6185 21
61871 6191 12

found ttion (2] 6065 11
6074 23

Four |2) 6045 3 6167 1
four (20] 6024 2! 60285 7
8 6033 15 6036 20 6053 S
6067 23 6099 9 24 61196
6124 17 61325 61658 1]
13 6166 25 6167 25
619020 6191 16

fourth [2] 6027 2 6043 i4
frame [4) 6049 13 6050 15
25 6054 22

frames [2) 60509 6178 9
Frazer (20) 6087 16 22
6088 3 12 23 6092 14 25
6093 9 6094 13 16 6095 7
11 25 6096 11 12 23 24
6097 14 6108 7 6148 15
free (1] 6090 21

frequency (2] 6025 6

6133 14

frequently (3) 6047 16

6056 19 6057 25

fresh [1) 6163 21
freshwater {3) 6075 12 24
6082 4

friend (1] 6216 22

front (6] 61028 61859 14
6188 18 61975 24
fruatful [1) 6025 12

fry [18] 6066 21 22 6080 14
19 24 60814 19 6082 6 25
60839 15 60859 10
6088 22 25 6095 12 21
6108 12

full (56163 13 15 6167 5
6172 7 6200 2

full tume (1] 6173 12

fully [1) 6209 20

function (1] 6151 25
fundamental (2] 604/ 3
6061 22

teeling to fundamental
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funded {1]6/44 13
luture (3] 6074 20 6161 13
6179 15

- G-

gamn [1] 6057 11

Game {12) 6043 12 6133 2
6143 24 6145 16 6164 1
617017 6172 15 6173 13
6208 8 11 62094 6211 23
gather (1) 6086 15

gauging (116103 5

gave (5] 6095 1 6191 18
6193 24 6208 23 62186
gear (7} 6167 17 6174 9
6194 2 6211 18 23 6213 1
6217 18

gears [2) 6046 21 6065 15
generate [2) 6179 1 6180 6
generated (1] 6158 22
gentlemen (6] 6023 5

5089 17 6091 23 61647
61737 6217 22

gently [1] 6168 25

nets [4] 6053 1 6063 13
6083 24 6129 17

pift (116217 7

rillnet (2] 6060 6 6188 14
LISt [2] 6066 11 12

Live 131 6024 12 6030 3
6062 3 6085 4 6101 12
611621 61204 5 61821
61915 9 6207 5 6214 21
given [13] 6036 24 6040 1
6071 20 6086 25 6087 2
6090 2 6091 11 6097 22
6098 6 6177 2 6179 20
6181 19 6198 1

gives (3] 6037 20 6215 20
6217 8

ghenil (2] 6031 24 6131 22
shaally (1) 6024 19
Glacier (2] 6/46 7 6160 24
wlaciers 1) 6031 20

S0 119] 6066 24 6067 10
13 15 17 22 60692 5 18
60724 16 20 6116 23
61184 615518 61914 15
16 6197 20

goals [1]1 61456

goes [71 6025 21 6061 20
610216 61158 61173
6166 20 6196 14

Lotten [2]1 6166 8 6208 18
wraduate (216173 2-6201 4
nraph (6] 6053 19 25

AN67 18 6068 21 6079 19
Lraphs 1] 6069 23

nrpple (1] 6063 6

Creat (116049 15

Lreit [§] 6042 16 6043 5
61303 6146 19 6153 16
Creater [1] 6133 23
yreater [4) 6036 16 6062 18
6090 12 6133 22

greatest (4] 6071 10

6107 15 61343 618515
green (3] 6067 16 6069 6
6076 20

groundwork [1] 6216 5

group [10] 6024 16 6050 11
6059 12 14 6109 20 22
611116 61559 6162 21
6163 7

grouped [1) 6029 13
groupngs (1] 6182 25
groups [4] 6059 17 6090 11
6099 23 6201 19

growth [1] 6107 16
guarantee (1] 6191 6
guess [16) 6028 3 6039 14
6040 15 6051 22 6052 17
6054 9 6071 11 6072 9
6073 25 6074 22 6082 10
6085 16 6104 14 6121 19
6128 12 6201 3

guidance (1] 6158 18
gude [1) 6193 20
guidelines [2] 6174 6

6193 25

guides [1] 6090 14

Guich (116184 5

guy [3) 6083 24 6130 1
6192 15

_H-

habit {11 60897 * ¢
habat 1t [1] 6066 7

hadn’t [2) 6070 11 6187 10
1lalf [1] 6085 10

half (216116 22 6199 18
hand (5] 6031 19 6122 1
6163 11 61724 6199 24
handle {1} 6105 9

hands-on (1) 6144 15
happenng {11] 6028 7

6033 23 6046 5 6071 5
6082 1 6097 25 6105 25
6108 18 61497 6181 25
6198 7

happens [10] 6034 2 6084 1
60877 10 61055 6116 19
6178 6 6194 17 6197 10 13
Iappy [1] 6089 9

happy [2] 6058 17 6112 25
hard [3) 6/08 20 6125 19
6199 11

harder [1) 6083 21

harins {1) 6155 24

harvest (22) 6114 13
611511 12 24 6120 20,
61215 61546 6160 15
61744 617524 6178 12 13
25 61858 13 61896

6194 18 61971 3 62012 9
hirvestable [3] 6/86 21
651934 12

hirvested (4] 6/50 1

6193 22 61974 11
harvesting [1] 6154 22
harvests [2] 6149 22 6150 4
hasn’t [4) 61309 11

6143 20 61805

hatcheries (5] 6184 13

6185 10 6194 15 61972 6
Hatchery (1] 6184 18
hatchery (361 6177 24
61781 8 10 13 22 23
617913 21 61842 3 5 6 7
15 17 19 61858 9 13 I4

17 23 6186 3 6188 1
61893 6 6194 19 6196 14
61975 9 16 17 21 61981
haven’t [10] 6070 9 6083 2
6086 12 18 6129 19 61419
61437 10 6171 17 6208 25
headache {1] 6026 11

health [2) 6176 1 6178 5
hear [5] 6032 18 6090 13 16
6195 25 6196 3

heard [12] 6029 19 6048 18
6084 19 612211 6124 3
6129 13 6164 20 6168 13
619013 21 61963 8
hearing (2] 6043 19 6070 14
hearsay (1] 6195 10

heart (1) 6121 19

heavily [3} 6083 18 6194 5
heavy (1] 6135 15

height (1) 6076 20

held [5] 6087 10 6102 19
6174 13 14 6224 11

help [16] 6024 8 6030 6
6038 7 6047 20 6049 17
6051 16 6057 11 6075 25
6091 18 60927 8 6148 16
61803 618225 6198 12
6203 1

helped [3] 6085 21 22

6191 19

helpful (1] 6701 17

helping (1] 6083 6

helps [1) 6076 13

hence (1] 6191 6

HERBY [1] 6224 8

hernng (1] 6174 2

Hidden [1]) 6105 3

hidden (1} 6188 15

hide [1] 6063 9

huding (1] 6063 8

high [37] 6036 19 6039 19
6041 13 6052 17 25 6053 /
9 18 60541 6067 12 24
6068 10 6071 3 6072 20 25
6075 11 6087 8 22 6088 14
6092 16 6093 4 8 22

6094 16 18 6095 13

6096 17 6118 23 6119 10
15 21 61208 13

15 613512 61489 61504
higher {10] 6049 12 6050 20
22 60517 6052 19 6058 1
6095 2 6101 2 6140 3

6154 8

highest [10] 6031 14

6052 20 22 23 60533 6
6107 15 18 61342 6159 13
highlight (1] 6188 20
highlighted (2] 6045 14 16
highhghter [2] 62171 20 2/
highway (1] 6136 5

hired [5) 6122 25 61233 12
6124 2 6209 7

hiring (1] 6124 5

historic (3] 6182 4 10 6192 2
historical [9] 6024 13

60309 611211 611415 16
61162 61182 613915
6192 4

Historically (1) 6155 12
historically {2) 6073 23

6170 20

history (12) 6024 5 6025 14
6048 3 6075 23 6080 8
61187 61209 61823
6183 19 61915 621425
6215 7

hat (1) 6083 18

hold [2) 6132 7 6174 17
holding (3] 6057 10 6085 24
6086 3

holds (1] 6116 2

holes (2) 6102 13 16

Honor (28] 6023 9 19

6037 24 6042 21 60507
6051 9 6069 22 6076 2
6079 22 6091 7 6092 18
6094 4 6096 3 6099 4
611225 611315 6118 14
61226 61625 18 6199 23
6205 17 6209 14 62105
6212 16 6216 2 6217 20
6218 10

hope (4] 6083 24 6084 1
6101 8 6154 15

hopefully (1] 6117 18
horizontal [2) 6052 7 6106 |
horizontally (1] 6084 11
hour (21] 6034 5 6046 2
6050 20 60515 6 8 6052 4
8 10 15 20 23 60531 I3
15 16 24 25 6054 3 13
6057 23

hours {10) 6034 4 6054 | 4
6 12 25 60552 61675 6
6197 19

housekeeping [2] 6023 9
6091 25

Hundred (1] 6125 11
hundred (7) 6035 14

6044 18 611511 12

6167 15 6171 3 6197 16
hungrier (1) 6086 4

hurt {2) 6033 23 6154 25
hurts (1) 6154 11
Iiydroacoustic (1) 6139 10
hydroacoustic [1] 6083 7
hydroacoustscs (1) 6/69 7
hydrograph [4] 6031 10 i2
6064 10 12

hydrophone (1] 6025 20
hypotheses [2] 6144 9
hypothesss [1) 6098 5

—1-

1’d (13) 6030 16 6037 24
6059 5 60891 6099 4
613320 6134 21 6198 11
12 6205 20 6206 20 6208 6
62186

I’ve [50] 6029 13 6045 I+
6061 13 6073 11 6089 24
60902 60921 2 6105 14
18 6113 10 612017 61235
6124 8 11 6126 12 6129 13
613521 61412 5 8 10 11
6149 11 6151 16 6156 23
6166 19 6169 21 617] 16
618815 16

17,6190 2, 6192 11 6200 |7
6201 11 16 6202 18 21

From funded to I’ve
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les ¢ Systema Applcat ane FEDERAL TRIAL TRANSCRIPT 7 05-94 VOLUDME 34 Concond
62035 7 8 10 12 620516 incubate [1} 6080 14 intended (2) 6025 17 Juventle (6] 607 7

2 2 6 47
62064 6211 12 62184 independent (1] 6056 3 6027 11 6084 6e6[01‘37 111 707

1e (2)6117 10 61213

we (2] 6031 15 24

wons [2] 6076 20 6096 13
wed {8] 6050 14 6062 4
65066 5 6085 4 6101 12
5108 17 6189 10 6199 13
wdentical [3] 6201 15
621212 13

identification (1] 6210 10
identified (1) 6210 24
iLnoring (1) 6177 16

I1 A[6)60906 19 25 6091 2
6092 4 8

1116160907 19 25 60926
Y 612515

llustrate [1) 6113 13
lustrative (1] 6098 23
inmediate (2] 6216 19 20
unpact {9) 6081 14 23
61208 15 6121 22 24
651939 619519 6208 5
unpacted (6] 6075 11

6079 13 6082 2 6113 24
51945 6

nnpdcts {2] 6071 9 6086 19
uuplement (1) 6151 5
linphcations (1] 6124 9
unportant (20] 6037 3

5050 16 6056 24 6063 19
6071 5 6075 21 608017
6082 22 60852 6101 5
61202 613319 24 25
6139 14 6151 24 6159 14
6170 18 24 61716
unportantly (1) 6140 23
unposstble (1) 6063 8
improve [2] 6029 4 6063 11
in season (1] 6180 20
inaccuracy (1] 6167 19
inappropriate (1] 6129 14
inches [1] 6047 §
Incidentally {1) 6160 24
imcidentally [1] 6072 3
wmchne {11 6102 12

inchined (11 6101 14

iclude [6] 6064 18 6068 5
6137 11 6145 13 6165 22
5166 1

wcluded {3) 6085 1 6138 15
6159 12

mcludes [2) 6142 9 6217 8
inconclusive (1) 6150 17
inconsistent (2] 6095 9 _
5152 14

ncorrect [4) 6046 18

6121 22 6142 16 19
increase (4] 6085 22

6094 20 6097 12 6191 15
increased [6] 6061 7

6067 24 6088 1 2 6093 12
5097 20

increases [2) 6031 22

6087 12

increasing [5] 6031 23

6039 16 6097 1 6108 16
increasingly (1] 6137 17
increment [4] 6052 2 6069 6
6075 6 6116 14
increments (1] 6039 4

index (15] 6064 7 6171 1
61816 10 14 16 7 23 24
61836 619119 20 2] 24
indicate [10] 6032 15

6034 11 6037 15 6052 16
6078 2 6097 23 6114 11
61591 6167 21 6204 17
indicated (12] 6035 23

6039 25 60439 6044 23
60527 20 61061 612017
61212 613015 61605
6188 9

indicates (9] 6039 15

6076 21 6080 11 23

6092 25 60935 6107 5
6114 21 6189 10

indicating |4] 6051 4

6080 23 6102 11 6106 6
indication {7] 6028 3 6065 3
6067 15 6079 9 6086 10
6104 3 6120 19

wndicators [2) 6111 25

6180 21

individual (5} 6153 14

6203 21 22 621024 62115
individuals (5] 6207 20

6202 22 6203 20 6217 3 11
industry (2] 6174 4 6206 5
inevitable [1) 6114 10
inform [2) 6083 3 6203 2
information (33] 6037 12 16
2] 6038 8 6039 3 6047 19
6053 21 6061 10 6064 25
6073 21 6074 6 6076 10
6077 14 15 6083 1!

6095 23 6106 21 6107 10
611520 611924 61203 4
14 6146 22 6148 12 61525
11 616917 6170 19

6171 4 6204 22 23 621623
informed (1) 6209 20
inherent (1] 6170 15

wmial (21671015 17
imtially (2] 6043 9 6049 23
mnjury [2] 6205 25 6206 4
Inlet {18] 6113 24 61146 14
20 611513 23 61217
6126 24 61468 17 18
6149 25 61543 61658
6206 24 62089 13 62132
mput (1) 6160 6

inquired [1) 6209 23

wnquiry (1) 6209 22

inside [1] 6083 25

stance [(10] 6025 23

6036 17 6040 1 6041 19 23
6053 10 60627 6074 S
6077 13 6106 9

nstant [5) 6028 9 6050 18
6054 21 60585 6103 4
instantaneous (4] 6050 15

21 25 615917

Institute (2] 6129 9 6130 12
instituted (1] 6201 16
mstitutional (1] 6202 8
structions [3) 6217 24
62183 7

instrument 1) 6029 18
intelbgent (1) 6170 9

intensive [3) 6048 20 21 22
intent (1] 6065 7
intercahibrated {1] 6026 23
interception (1] 6185 14
interest (2] 6192 /6 6202 20
interested (5] 6044 12
6071 4 6140 12 6146 1
nteresting (4) 6107 13
611112 613218 19
interor {1) 6145 14
intermedhate (2] 6/08 [ 2
interpreted (1] 6039 18
interrupt (2] 6048 10 6177 11
wntervening (2] 6074 5
6108 1

intolerable (1] 6159 1
introduces |1] 6056 21
investigate [3] 6153 15
61571 6161 12
investigation (1] 6/48 4
wvestigators (1] 6153 15
iavolved (6] 6025 15

6026 12 6156 25 6169 16
6216 21 6217 17
involvang (1) 6212 4
icrelevant (1) 6191 25
Island (2) 6087 9 6120 12
isolate (1] 6160 20

1ssue (4] 6043 17 6047 11
6121 20 6196 6

issues [10} 6090 6 6091 2
17 60927 61259 10 19
61554 5 6209 24

~J-

Jack (2) 6132 10 11
JAMES (6] 6172 12 6192 8
6195 23 621922 62201 4
James [2) 61723 9

jJazzed [1] 6137 10

Jeff (1) 6158 17

job [8) 6049 16 6130 1
6144 18 6164 23 24
617422 25 6175 19

jobs [1]1 6173 8

Jjont (1] 6157 11

Jointly [1] 6157 13

Journal (2) 6203 9 10

Juan (1) 6189 5

Judge (1} 6023 15

Judged [1] 6190 18
Judgment [2] 6183 21 6185 1
July (5) 6033 8 6112 12
6133 15 6166 20

June (316078 1 6139 11
6213 17

Jurisdiction (1} 6174 1
jurors [4] 6057 5 6090 10
17 609! 8

Jury (6] 6023 2 6089 19
6091 21 6149 13 15 6218 1
Jury [23] 6089 16 22 6090 S
23 60921 4 6101 12
6122 2 613117 6142 22
6143 15 61525 61647
6167 23 6168 13 6173 8
6193 16 6198 12 6200 12
6209 25 621111 13

Juvenles (6] 6079 15 6081 6
6087 13 6088 24 6107 14 IS

- K-
KINGI(16163 16
Kahfonsky (2] 6163 17
Karpoff [17] 6210 24
6211 10 19 25 62125 13
62137 10 12 62141 12 15
62151 9 17 25 62168
Rasiof (3) 6114 7 6165 18
6168 3
keep (6] 6029 12 6034 19
6085 19 6122 14 6179 15
6203 21
keeping (1] 6059 17
keeps (3] 6203 20 6204 24
6209 5
Ken (316128 10 61703 6
henat [126)1 6024 7 {4 20
6026 9 23 6027 1 6028 9
20 22 6029 22 6030 17
60311 7 9 19 60325
6036 17 6039 23 6040 17
24 60411 6 14 17 6042 14
15 19 22 60434 15
6044 13 16 6046 1]

6048 13 60526 23 60531
4 10 6054 13 17 21

6055 19 6058 I 6060 13
6062 14 24 6063 24

6065 13 17 21 22 6067 21
6072 4 6074 2 6076 25
6078 6 6086 11 20 6093 20
21 6094 13 14 25 6095 17
19 60961 60977 9 13
6098 12 6099 14 61052
6107 23 6108 7

6113 8 25 6114 14 6115 14
611612 13 17 18 20
61177 11 61249 6130 14
613118 19 61352 3

6138 12 61391 17 614010
17 61445 24 6148 3

6149 22 6150 14 6151 10
22 61524 8 6154 12

6155 17 61568 19 24
6160 21 61659 14

6166 18 24 6167 20 6168 2
6170 11 12 6207 7 10

key (216192 3 6194 14

kids (2) 6131 12 24
kindergarten (1] 6131 24
kinds (7) 6031 5 6061 17
6063 15 6104 11 6161 18
6169 14 6179 12

KING (6] 6163 18 6168 22
6171 12 621913 16 19
King [9) 6044 8 6045 9
6137 11 615312 61624 5
616310 15 6171 14
knowledge (2] 6088 20

6104 22

Kodiak (10} 6087 9 6117 20
6120 12 61217 61445
6207 4 10 62089 13 62128
Koenings (1] 6/58 17
Koerning (4) 6184 6 6187 25

1 e to Koerning
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61881 61896 6166 20 locations (1] 6031 !
Kwvichak [1) 6025 8 leave 2] 6047 6 6218 8 log (1] 6140 5

- L-

labor [1) 6048 20
laboratory [3] 6025 11

6084 22 613925

ladder [3] 6026 1 3 6137 4
I adses [2} 6089 17 6091 23
ladies {4] 6023 5 6164 7
6173 7 6217 22

lud [1] 6026 4

Lake [29] 6083 16 6084 7
6087 16 22 6088 3 12 23
6092 14 25 6093 9 21 24
6094 13 14 16 60957 11
25 6096 11 12 6097 14
61053 611719 21 61201
61217 6148 15

lake [33] 6048 12 6071 5 7
60731 4 60748 18 6078 4
8 2] 608015 16 20 6081 2
4 5 7 608225 60839
60859 10 60876 9 15
6088 1 6094 19 6095 21
6107 15 6108 13 15

6117 21 612011
lake-rearing (1] 6081 1
Inkes [14] 6072 22 6077 22
6079 13 6082 2 6083 2
6084 13 6087 4 6093 21
6094 25 6095 19 6097 25
61087 611219

linded 1216204 6 13
landing (4] 6203 22 6204 2
37

Lindings (2} 6203 21 6204 11
1inges 1116132 14
languge {2] 6045 14 6205 2
lirge (7] 6079 14 6081 15
6086 12 14 6104 8 6183 1
6194 22

hrgely [1] 6079 15

Inrger (6] 6031 8 6049 13
6091 14 61051 13 6107 6
Inrgest (316107 22 6120 11
61919

Lt 1716025 6 6028 23
6074 4 611415 6115 14
6116 15 612417 61257 17
6126 17 6128 22 61386
6163 14 6164 20 61727
62002 621016

Ite [4) 6078 1 6112 12
6127 20 61333 —
latitude [1) 6197 14

littice [1] 6050 5

laughing [11 6129 13

law (216174 7 6176 7
liwyer |1] 6163 23

lwyers [1] 6208 2]

lnyers (11 6155 4

Lying (116026 1

lead (2) 6046 15 6218 6
leader {11 6/65 5

leading (41 6093 10 6148 7
621515 24

leads [1] 6046 17

learn 1] 6083 1]

learned (3] 6146 8 6156 24

leaves (1) 6117 7

leaving (1] 6074 8

left-hand (5) 6051 20 22
6052 3 6067 19 6068 1
legal 3} 6125 8 18 6209 21
legislative (1] 6037 7
legislature {1) 6024 17
length [14] 6027 5 6062 23
6095 12 14 25 60977 8 13
61061 2 9 14 61076 24
lengths (1] 6063 4
LEONARD (1) 6224 21
Leonard (1] 6224 6

lesson (2] 6040 10 12
letting (1] 6103 15

level {7) 6051 7 6082 8
61547 8 618422 61918 10
levels [4) 6146 2 6153 14
61544 6159 2

Levy (516123 18 19 22
6124 5

hiberal (2) 6178 12 6198 5

lies (1] 6121 20
Wfe [S] 6075 23 6080 13
61436 8 .

hifestyle (1) 6080 12

lifestyles (1] 6098 21

light {10]) 6032 6 6036 13
6056 18 6072 15 6076 14
60804 11 60952 611923
621112

hkehhood (6] 6039 19
61342 61507 6159 18
61937 6194 2

lumit (4) 6155 12 16 23
6166 18

[ umited [1] 6129 1

lunted [26] 6028 1 6129 2
6186 12 23 61878 16
6199 11 13 620023 6201 1
8 15 25 62022 13 6205 14
18 6206 9 10 6207 24
6208 1 620912 62103 25
6213 20

lumiting (2] 6177 15 6185 22
linats (1] 6155 6

line (16} 6040 |15 6061 7
61073 5 6117 13 613112
61577 6198 20 6211 17
62133 4 59 17 621415
6215 20

hined (2] 6130 22 6131 15
lines (4] 6024 21 6080 21

22 61832

hist [2] 6145 12 21

hsted [7) 6121 9 17 6211 19
6212 3 6213 12 6214 2
6215 1

histen (1] 6217 24

listened [1]) 6136 25

hsting [1]1 6121 13

hterature (2] 6047 20 6203 9
hive {1] 6102 19

living (3] 6078 3 21 6200 13
located [5] 6038 18 6047 4
6101 20 61849 13
locating (1] 6030 7

location (3] 6038 17 6048 11
6101 6

logic {2) 6040 6 9

logical (1] 6108 21

logics (1) 6137 6

logistics (2] 6090 9 6092 5
logs [2) 6135 8 10
long-term [4] 6155 24
61743 61761 6178 5
looks (6] 6036 7 6068 8
6102 4 6104 14 6119 20
6152 12

loose [1] 6082 18

losses [1) 6206 4

lost [6) 6120 20 6121 5
61321 6151 14 6201 22
6210 16

lot (311 6025 15 6033 11
6034 6 6037 21 6040 5
6041 11 6049 4 6 6053 17
6054 23 6057 1 6059 16
6082 10 19 60862 4 10
6087 2 6090 2 6095 23
6098 15 6106 16 6107 10
6134 19 6147 18 6164 20
6182 22 6187 18 6203 9
12

low (5] 6053 18 6096 16
6103 18 6111 16 6159 18
lower [12) 6032 4 6035 12
6050 24 25 6051 4 6054 9
6064 13 6067 16 6094 9
6100 24 61547 6195 4
lowest (2) 6031 22 6107 21
lucky (1] 6129 21

lure (1] 6060 4

LYNCH [19) 6091 7 14
6199 23 62008 620517
6209 14 62105 8 12 17 2!
621215 20 62162 6
6217 20 6218 14 62208 14
Lynch (1] 609! 6

M-

machine (1] 6047 8

mad (1) 6168 24

magnitude (3] 6072 19
61505 61817

magmtudes (1] 6192 ]

mam (3)6/351 2 6186 18
maimntain (3] 6059 15 6138 9
6139 14

maintamed {1] 6138 5
Mauntenance (1] 6026 11
maintenance (3] 61383 7
25

major [13] 6024 21 6037 8
6048 2 6081 2 6084 15
6093 21 6094 15 6127 17
6154 10 12 61557 61956
6202 17

majority (8] 6042 12

6054 11 6078 6 6081 19
61109 6125 10 20 6143 23
man {4] 6048 | 6057 9

6174 7 11

manage (8] 6146 17 6151 17
61543 7 61558 6173 25
6175 23 6176 3

managed (1] 6152 17

management [39] 6024 17
6071 20 6125 19 61332
6146 10 13 61542 6155 21
617020 6171 4 617313 16
17 20 22 24 61746 18 24
61755 10 11 17 61771 22
6178 15 61797 61808 9
6184 24 6187 18 6188 7
61907 17

61922 61939 18 619619
6208 12

manager (9] 6146 25

6151 23 615211 13
617512 16 17 61822 4
managers [4] 6152 16

6154 3 6156 3 61719
managing (3] 6152 12

6154 10 6179 13

mandate [1) 6037 7

manner (2] 6197 1 4
manufactured [1) 6137 17
map [8) 61757 8 61873 4
6188 21 6192 19 6198 14
6214 16

March (5] 6130 13 6133 3
6174 20 21 6207 9

Marine (1) 6145 15

marne (1] 6074 9

mark [2] 6032 6 6038 15
marked (2] 6103 13 16
market {3) 6203 3 6207 14
18

marketing [3] 6124 22
61267 6193 24
marketplace [1] 6208 5
marking [1] 6032 8

marks [2] 6093 7 6107 1!
masses {1] 6042 16

master [2) 6048 2 6200 20
match (1] 6096 21

material (1] 6159 9
mathematically (1] 6116 7
mathematics (1] 6160 20
Matiesen (8] 61346 8 9 12
16 61357 14 6136 3
matter (6] 6033 17 6101 |
6112 24 6148 4 6203 21
6205 12

matters (3] 6023 10 6209 24
6224 11

maximum {1} 6045 22

mean [15] 6030 3 6032 7
6035 9 6039 18 6045 24
6082 24 61358 6148 7
6161 6 6166 8 6177 10 18
6182 4 10 6211 14
meaning [2) 6104 6 7
meanngful (1] 6182 7
means (16} 6031 20 6033 20
6034 6 15 6035 11 6036 24
6041 23 6046 2 6078 7
6104 13 6112 3 6194 24
6203 15 621225 62177 16
meant [4) 6062 11 22

6189 21 6204 12

measure (3) 6039 9 6103 14
61619

measured (4] 6034 4

6053 13 6088 24 6093 13
measurement [2] 6063 17
61817

From Kvichak to measurement
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Vleasurements [1] 6139 10
measurements (1] 6095 25
measures (1] 6061 23

meet (1] 6178 4

wmelt (1] 6031 23

mielted (1] 6031 19

melts (1] 6031 16

member [2) 6203 12 6207 17
memorandum [2) 6193 18 24
memorized [1] 6207 3
Menn (6] 6027 3 6029 19
6043 8 61375 61405 13
mentioned [10] 6046 24
6064 6 6082 16 6095 6
6098 11 6150 12 6167 25
6181 9 6183 24 6184 2
merge (1] 6049 25

meter (5] 6057 10 6093 14
17 19 610! 21

meters [10] 6044 17 18
6045 6 17 22 6062 12 20
615317 20

method (7] 6048 21 6107 9
5138 24 6140 2 6153 13
51813

methodology (4] 6048 18
5062 15 6074 16 6182 20
methods (2] 6048 4 6074 15
Viichigan (1} 6122 18
microphone [1] 6163 20

und (3] 6094 24 6112 12
6201 16

mid-channel [3) 6032 2
6036 20 22

imd pont [1] 6116 23
middle [2] 6035 9 6064 15
nugrate (6] 6033 7 6036 10
6078 8 61352 4 61787
migrated (1] 6045 16
migrating (5] 6044 13

6050 21 60748 18 6133 14
nnles [2) 6035 14 6197 16
mll [1] 6194 20

nulluneters (2] 6106 10 14
millhing, (116198 3

mthon {39] 6046 {2 16
6055 11 6068 11 6069 4
6070 22 23 60777 9
60793 4 7 6106 24 25
611522 25 61161 7 10 12
16 21 22 23 25 61171 2
3 7 614425 61451 6150 1
6204 20

milhons (1] 6079 2

mind {5) 6029 13 20 —

6034 19 6086 17 6122 14
mine (2) 6107 11 6127 13
nununized (1] 6185 15
mmunum (1) 6171 1

unnor (1) 6184 22

mnority (1) 6132 15

mtnus (1] 6128 8

minute [15) 6029 7 6045 7
23 24 25 6048 24 6067 7
6089 16 6123 18 6127 7
613315 6177 10 6192 18
20 6217 25

mnutes {11] 6033 17 6034 4
5089 18 6091 19 61224 15
6149 20 21 6153 16 6169 1
6216 3

mischaracterize {1) 6072 24
mscompiled (1] 6212 17
muslead [1] 6211 20
musreading (1] 6189 19

muss (1] 6046 20

mssed (2] 6046 1 6059 25
missing (8] 6040 13 6046 16
23 611218 61137 611417
6117 13 6121 10

mussion (4] 6175 18 6176 7
6178 4 19

mustake (2] 6184 12 6188 20
MIT 116132 13

mwed (3161789 6179 25
6186 19

muxture [S] 6061 16 18 20
61777

model (8) 6093 9 23

6094 13 60957 9 61087
6148 15

models [2] 6087 10 6148 14
modern day (1} 6737 3
modifications (1] 6137 15
Moller (1] 6129 17

moment [6] 6039 | 6041 8
6046 22 6060 21 6073 17
6082 15

money (2] 6181 11 6214 4
momtor (8] 6024 10 6027 31
6028 23 6059 13 6134 17
61658 6180 20 6181 !
monmtoring {2} 6159 2

6180 23

Montague (4] 6198 18 20
23 61995

month {1] 6098 8

Moose [1] 6105 2

mornng (6} 6023 5 22 23
6089 23 62164 6217 23
mortalities [1] 6085 5
mortality (3} 6084 16 61108
10

tmouth (1] 6102 6

move [21] 6027 | 6034 13
6037 2 6038 18 6039 17
6042 7 2] 6056 22 23
6057 16 605913 15 17
6060 12 6067 20 6080 15
6083 1 61442 3 61633
6165 13

moved (8] 6062 14 6067 20
6080 18 19 24 6081 4
6136 4 6183 15

movement {1] 6080 9

moves [2) 6059 15 6102 14
movie (3] 6130 19 21 24
movies (1] 6129 22

moving [7] 6057 12 6058 4
6077 21 25 6095 22 61206
613515

MS[2)161625 10

MTS (1] 6026 24

mult: year [1] 6142 4

mult: years (1] 6142 11
multiple [3] 6026 23 6142 9
6191 14

multipher {1] 6191 23
multiply (3) 6046 1 3 6055 1
multitude (1] 6051 17
munch (1] 6059 22

Mundy [11] 6070 5 6072 22

6082 16 6086 23 6095 6
6098 5 6125 22 6143 23
61349 14 6147 10
Murtiashaw (1] 6023 10
muscles [1] 6033 22
muscular (1) 6033 24
myself (3] 6086 12 6092 3
6166 18

—N-

NICKERSON(l]
6200 5

name (12) 6158 11 6163 13
14 15 61727 9 6192 10
62002 4 6214 12

named (1} 6207 15

names [1) 6184 3

National [2) 6145 15 6203 11
natural [5] 6177 24 6201 2 3
7 6202 19

nature (1) 6177 22

Navy (1) 6025

NEAL (8] 6162 4 6163 19 24
6168 21 6171 13 25

6219 14 20

near-shore (31 6042 ¢4 13
6062 17

Needs (1] 6139 9

needs (2] 6086 20 6151 25
negatives (1} 6161 17
negotwated (1) 6179 7
neighborhood [3) 6036 23
6046 6 6093 18

net [1] 6031 25

nice (1) 6088 10
NICKERSON (6] 6200 7
6205 21 62107 62207 10
13

Nickerson (9] 6199 23
62004 9 6202 25 6205 17
6209 19 62101 9 22

nine (1) 6150 1

normal (4] 6089 8 6110 10
61179 61319

Normally (1] 6166 25
normally (1) 6089 6

north [13] 6028 10 21
603215 17 19 22 6038 13
6039 10 16 60401 6041 19
6042 8 6062 16

Northeast (1) 6200 5
northern (4] 6189 16 18
6194 10 15

notable [1] 6026 22

Notary (2) 6224 7 21
notation {1) 6045 18

note [2) 6089 21 6140 11
noted [1] 6095 13

notes (2) 6136 2 6224 10
notice [2] 6028 10 6102 1!
novel [1] 6104 25

novice (1] 6143 18

number (107} 6025 15 20
6026 12 6027 22 6043 5
6044 13 60456 60461 4
6049 13 6050 15 60521 2
12 605315 60546 21
60553 6 9 60584 6 20
6060 9 10 6061 7 6065 20
6067 9 20 6070 19 6071 6

8 22 60747 1t

6075 20 21 22 6076 12 21
60773 12 14 21 60791 2
8 14 6081 12 60825

6084 16 6092 22 6093 13
61005 610311 13 61066
6107 7 14 6108 15 611013
6117 13 6119 14 20 61223
6126 19 6128 16 61344 20
6142 14 61503 615321
6161 10 6167 22 617025
6180 20 6181 16 17

6182 19 619020 6191 12
21 24 620625 62076
621016 62133 4 7 8 10
11 17 19 20 21 22

6214 11 15 62155 6 8
numbered [2)6/38 12 15
numbers [15] 6034 /8

6039 17 60406 6077 18 22
6085 22 6086 12 14

6093 13 6108 8 6110 10
6129 19 61675 17 6213 5
nursery (116117 21
Nushagak [54] 6030 17
60311 7 8 11 60323 24
60331 2 8 603523 25
60362 4 1011 13 14 16
22 60371 4 6 10 6039 2
23 24 604011 12 17 20
23 25 60415 11 12

6060 18 22 6061 20 6062 7
23 6063 10 6064 9

21 60655 12 612823 25
61293 7 6141 25 6169 24

Z0-

O’NEILL (59] 6023 14
6030 11 6038 2 6042 24
6051 12 6058 12 15 19 23
6069 25 6072 11 6076 5
6079 25 6089 3 6091 5 16
6092 18 6094 4 6096 5
6097 4 60997 6105 21
61097 611220 611315
61151 611817 61202]
6122 10

61314 11 614524 25
6149 10 17 615322 23
6156 11 6162 18 61636 23
6168 23 6171 11 61721
61929 14 619512 21
6205 20 22 6209 11
621011 15 6218 10 I3
62198 17 62202 11
O’Neill [16) 6091 4 6156 18
6157 17 61584 9 61594
19 61604 12 6161 2
6171 14 6188 15 6192 10
6198 11 6209 14 22

Ol (1) 6211 23

QOaks [1] 6207 15

oath (1] 6023 &

obyect (2] 6112 20 6209 13
Objection (3) 6092 17

6109 6 6195 10

objection [30] 6023 1S5

6030 11 6038 2 6042 24
6051 12 6058 12 19 23 25
6069 25 6072 11 6076 5

Measurements to objection



Basic Svstema Applicatioms

-

FEDERAL TRIAL TRANSCRIPT

7 05-94

6079 25 60893 5§ 6094 3
6096 5 6099 7 6105 2!
61097 611315 61151
6118 17 612021 23

6162 18 6163 6 621011 15
19

objective [1] 6178 18
objectives [4} 6137 20 21
61785 6192 2

ohjects [1] 6164 17
ohservations [5]) 6029 2
6034 11 60838 61086 2!
ohserve (1] 6084 2
observed [4) 6029 !

6086 12 6095 10 613515
observer (1) 6049 1
observing (1] 6059 21
obsolete (1) 6137 19

obtain [3] 6046 6 6055 3
6137 18

obviously (1] 6039 4
occaswon (1) 6136 19
occasions [1} 6168 10
occluded 3] 6024 19

6131 22

oceur [9)1 6047 15 16 17
60758 60855 61121
6121 4 6154 23 6197 2]
occurred [17] 6054 4

6066 24 6069 21 6070 10
6071 9 19 25 60727 17
6081 13 14 23 6088 15
6098 3 6118 4 6194 16
6197 25

occurring [1] 6155 7
occurs [2] 6087 14 6198 |
ocen [3] 6074 18 6080 25
61107 8

odd |11 6042 }

Offer |11 6163 2

offer (4] 6058 16 6162 7
6210 12

offered (35] 6023 10 13
6030 10 6038 1 6042 23
051 11 6058 10 18

6069 24 6072 10 6076 4
6079 24 6089 2 6096 4
6099 6 6118 16 6162 17
61635 62212 3 4 56 7 8
91011 12 13 14 15 16
20 22

office (1] 6174 23

offshore {7) 6028 12 6037 2
6057 12 6062 18 6064 7 18
23

Oh (1] 6027 8

oil |48] 6066 3 6068 12 13
15 23 60698 13 19 60707
11 24 6071 3 12 24 60757
6081 15 23 6082 2 6098 2
7 61143 611723 6119 24
612111 61333 6 61465 7
Q13 61471 2 6 61487
61866 9 61876 12 16
19 619220 21 24 61939
20 23 61945 12

ol related [1] 6190 9

Okay [17] 6024 8 6029 10
6050 13 6051 22 6067 1
6076 19 6093 7 6099 23
6107 19 6127 11 61319

613323 6144 6 6146 2
6152 20 6169 2 6198 16
okay (5] 6070 25 6125 16
6147 11 12 6168 24

old [5]1 6047 22 61374 8 9
6163 25

olds (1} 6111 8
Olle(3161345 8 9
omtting (1] 6105 12
one-time (1] 6117 24

ones (7] 6029 22 6077 4
6078 14 60857 6113 13
61555

open [4] 6174 8 6187 12 24
6189 11

opened (2] 6188 2 6194 13
openng [6) 6150 12

6188 22 6189 18 6193 4
6198 15 6199 13

opemngs (7] 6189 2 3 20
22 619025 61937
operate (6] 6026 14 6043 13
6152 14 6166 2 6178 23
operated (2] 6099 18 6166 5
operation {5) 6029 16

6165 23 616611 61715 7
operational (1] 6179 1,
operattons (1) 6165 7
operator [1} 6170 12
operators (2} 6029 20 21
opinion (16} 6064 25 6098 6
10 611124 61122 61205
6127 25 6128 3 4 6156 10
615913 61677 10 14 19
6169 1

opportunity [1) 6174 4
opposed [5] 6056 5 6070 7
615923 6185 18 6202 3
opposite [2] 6037 22

6097 13

optunizing (1] 6154 6
optunum [2) 6191 9 6197 18
oranges (3} 6062 2 3 6065 7
Order [1] 6023 4

order [30] 6049 10 6051 5
6052 18 60535 6054 8 23
6055 14 6056 4 6062 12
6075 18 6083 3 60859 13
6093 17 61031 18 22
6122 11 614621 61826 12
16 61915 621210 12 13
14 62135 62152 6
organized (1] 6029 13
oriented (4] 6026 2 6038 14
6042 5 6050 4

origin (1] 6184 19

original [1] 6062 8
oscilloscope (1] 6027 19
oscilloscopes [1) 6164 21
ought [2] 6073 17 6139 3
outcome [1] 6159 10

outhine [1] 6089 24
outmurant [1] 6086 8
outmgrated (1] 6085 18
outmgrating (1] 6086 11
outnugration (12] 6036 18
6046 4 6048 24 6073 14 16
6078 1 6079 4 6082 3
6108 1 6147 19 20 23
output (1] 6027 19

outside [S] 6037 14 6056 1

VOLUME 34

Cancoedance by Look Scet6$)

6083 24 6085 3 61571
outstripped {1] 6086 24
overcounted (1] 6152 9
overescapement [23] 6066 5
6070 6 6087 13 6113 24
61143 611723 24 61188
6124 3 61331 6144 23
6146 3 4 61476 11
615325 61541 11 23 24
25 615524 6198 23
overharvest [1) 6154 16
overhead (1) 6088 7
overlap (3] 6134 3 6159 18
61619

overplay (1} 6083 13
overproduction (1] 6087 13
overstated (1] 6197 20
overwhelming [1] 6065 13
owned (1) 6206 9

owner (2] 62057 9

owns (1] 6205 3

—P-—

P-F-S-H-Y (1] 6215 12

pm [2]62181 15

Pacific (1] 6203 11

pack [1] 6195 3

page (17] 6045 14 6067 3
6068 18 6069 9 6111 4
61156 17 61165 15

6134 23 621112 62123 6
9111219

paud (6] 6126 18 22 24
6138 22 6156 19 6203 25
panel (3] 6158 15 17 20
paper [4] 61345 16 61358
6138 8

paragraph (2] 6139 13

6150 13

Pardon (1) 6100 16

pardon {1] 6033 2

Parks (1) 6145 14

parse (1] 6148 5

part (30] 6024 25 6025 21
60369 12 16 6043 17
6045 16 6048 2 6049 2
608017 6101 3 6102 12 24
6109 12 61251 61306 21
61317 613311 6138 21
6144 18 6148 19 6152 12
6156 5 6168 14 6182 21
6184 23 61906 6202 17
partually (1) 6147 2
particulars {1] 6209 11
parties [2] 6216 24 6217 5
partner (5} 6127 13 14 17
61392 I3

partners (2] 6127 16 61329
parts (5] 6028 16 6043 10
6137 18 6140 14 19

pass [5] 6039 6 6042 11 12
6053 16 6135 11

Passage [1] 6054 13

passage (32] 6045 22
605019 60511 5 7 6052 1
451519 60536 9 1417
24 60542 3 10 60551 2
6057 22 23 25 61327
61341 613512 6136 18
615320 61595 13 6161 22

21

passages (1) 6178 7

passed (3] 6026 5 6027 |7
6068 4

passing (11] 6037 14 23
6042 6 16 20 60435
60452 6 6048 7 60522
6056 8

path [2] 6025 12 6183 5
paths [1] 6025 17

pattern (5} 6031 10 21

6084 2 4 6143 25

patterns (1] 6112 12

Paul [2) 6129 24 25

Paulick (1) 6033 13

pay (116179 4

paying (1) 6157 12

peak (6) 6046 5 6161 22 24
6167 4 6194 16 621117
peaking (3] 6033 8 6112 11
peer [2) 6144 15 6148 25
pen (6] 6032 6 6072 15
6076 14 60804 11 6211 12
Peninsula 2] 6207 7 10
people (22]) 6024 16 17
6029 22 6043 12 6083 6
6086 13 6087 23 6090 2!
6148 13 14 20 6149 2
6151 16 6156 20 23

6166 25 61671 61702
6171 14 621615 62187
Percent [1] 6052 11

perceat [61) 6041 23 6042 |
6044 22 6052 10 18 6053 5
6054 12 6055 14 18 6056 4
5 6065 20 6071 21 24
6085 9 6086 8 6096 19
61007 610318 20 6110 14
6114 11 61159 11 12 13
61163 7 13 6125 11

6127 8 6128 1

589 10 19 20,6133 16
19 24 61344 13 14 20
6135 11 61529 61596 10
11 61706 61713 15 18
percent/36 (1) 6115 9
percentage [11] 6052 16
60533 60551 12 13

6071 2 6102 25 61036 17
6168 17 6181 18
percentages [1] 6038 24
perform (3] 6025 16 6027 18
6157 4

performance {8] 6027 13
6029 18 6034 12 6073 24
6139 20 6182 10 61922 4
performed (1] 6050 17
period (49) 6033 17 6036 18
6044 5 6048 17 19 6053 16
6054 5 6061 4 6062 5

6064 20 60719 18 6073 24
6080 23 6081 2 6087 12 25
6088 2 13 25 60938 10 1!
12 6094 19 6096 14 15 16
6097 11 19 6098 3 6108 8
1

6114 15 6118 12 6124 19
612522 61265 6133 15
61341 613519 61595 12
13 6167 16 6180 15

6183 12 6194 21

From objective to period




Hasic Systerms Applications

periods (10) 6028 1 6035 13
6050 19 6071 7 6080 12
6083 17 6107 17 613515
6161 22 24

Permut [2] 6213 19 20
permmt (40] 6186 11 6197 20
62052 3456 62066 8 9
10 12 20 6207 13 15 21
24 6208 2 62102 62119
62128 62131 16 21 22 23
62145 62153 4 6789
23 621618 6217 10
permuts (27) 6090 20
620024 62012 9 17
62021 2 3 10 13 62031 3
6205 15 18 19 6206 24 25
6207 16 62099 12 62104
62111 6212 4 6213 20
62141 62151 9

permutted (4] 6187 15

6189 15 6198 25 6199 1
perpetuated (1] 6154 18
person {5]1 6027 16 18
6134 9 6174 14 6207 23
personal [1] 6205 25
persons (1] 6095 8
perspective (3] 6049 |

6170 17

pertinent 1] 6121 14
IPFTER [6] 6200 7 6205 21
62107 62207 10 13

Peter (2] 6199 23 6200 4

ph (2] 6127 17 6132 14

I’h D [4)6163 22 6200 10
20 2/

Phase (11] 60906 7 19 25
6091 2 60924 6 8

phase (6] 6025 13 6027 2
60285 7 8 6043 14
phases (11 6161 7
phenomena (4] 6037 S

6063 14 6082 18 6086 17
Philosophical (1] 6155 4
philosophical (2] 6155 2 5
philosophically (1] 6155 21
philosophy [1] 6155 1

photo [13] 6049 13 22

6051 23 6054 22 6099 14
6134 10 615219 61535
6161 3 15 20 61621
photograph (4] 6048 5 24
6051 6 6099 22
photographs (33] 6047 22

23 25 6048 12 16 25
60492 4 5 8 12 605023 -
60512 3 10 13 18 6052 21
22 6053 4 6054 16 20
6098 22 60991 § 6101 11
6/338 11 13 6152 25
61531 616111
photography (1] 6048 22
photos (9] 6048 6 7 6049 6
10 18 23 6052 16 6055 15
65161 3

physical [4] 6031 8 6077 24
25 6091 10

physiologically (1) 6080 24
phytoplankton [1] 6095 1
pik (6] 6035 4 18 61535
6161 3 617921 6180 13
picking (2] 6036 14 6042 15

FEDERAL TRIAL TRANSCRIPT 7-05-94 VOLUME 34 Concondance ov 1.cok Sec(661
picture (2) 6028 16 6187 6 6102 8 6081 10 6088 2
pictures (1] 6101 25 Population (1) 6124 10 previously (2] 6778 3
pe (3161997 8 population [6] 6073 24 6194 /2

piece (9] 6041 9 6043 21
6091 24 61202 14 6146 22
61997 8

pule 1] 6076 20

pilot (7161536 10 6161 4
{10 11 23 61822}

pink (22) 6063 20 21 22 25
60642 6 8 6176 10 12 15
6177 12 15 19 6179 22
6181 12 61843 15 61852
61862 618719 61916
pinks {3} 6064 11 6186 17
6194 7

place {10] 6024 20 6034 3
6099 17 6101 22 6194 11
6203 23 62047 6205 6
6217 4 20

placement [1] 6057 15
places (1] 6161 17

plan (1] 6/63 25

plamntff (116121 4

Plawmtaffs (11 67131 25
plaintfls (30} 6055 9

6056 16 6065 19 22

6066 11 14 18 6067 8
6073 20 6074 25 6075 8 15
6086 22 6098 8 6111 19
611215 19 61139 61142
6117 22 6121 10 61448 9
6160 14 6203 8 6211 10
6212 22 62134 621414 17

plan (1] 6/98 /
plane (2] 6101 14 21
plans [116179 7

plants [1] 6095 1

play (5] 6029 /1 6058 15
61314 5 61368

Plaved [21 6131 10 6136 15
played (1] 6059 9

Please [41 6170 23 6172 6
6200 | 6217 23

please [17] 6067 4 6072 8
6076 16 60806 61315
6145 24 6147 22 6162 4
6163 14 61722 4 8 61752
6188 4 6189 25 62003
6217 25

plotted (2] 6061 2 6106 18
Plus (2] 6026 15 6034 6
plus (116128 8

Point 1) 6156 6

pont {31 6025 13 6033 22
6047 20 6059 10 6064 5
6085 12 6087 13 6089 15
21 6090 4 23 609! 3

6092 3 6106 20 611313 21
23 6127 3 612922 61301
6137 3 61406 6142 23
6149 12 616922 61806
618120 61822 4 6
62142

pointed {1] 6026 3

points [10) 6061 8 12 15
6063 2 20 6064 19 6106 19
6152 21 6156 16

policy (1] 6154 9

politely (1) 6168 25
pontoons (5) 6101 15 19 21

6104 14 17 6124 15
615222 61545

Port (2) 6129 17 6189 5
portion [10] 6053 2 6071 23
6094 9 6102 18 6103 5
6113 23 612325 61321
6178 25 6201 6

posed (1] 6073 11

position [13] 6056 23

6059 16 6099 18 6144 8
61454 6 8 6173 14 17
617413 14 17 6183 15
positions (2] 6147 16 6173 5
possibilitres (2] 6082 21
6157 3

possibility (3) 6108 23

6177 5 6199 10
posterboard (1] 6060 14
postgraduate (1] 6164 /2
potential (31 6071 9 6178 2
6194 1

potentially {1} 6090 12
Power (1) 6126 21

power (1] 6154 22

practice (2} 6071 20 6089 4
practices (1] 6133 2
preadmtted {3] 6058 22 24
6162 6

precise (1] 6029 25
precluded (2] 6207 19

6209 21

predates 1] 6086 6
Predation {1) 6082 24
predation [16) 6082 22
6083 13 16 6084 14 15 25
60852 6 8 13 23 60867
17 20 6097 24 6124 1
predators (1] 6085 /
predicated (1) 6116 17
predict (4] 6115 21 6181 24
61821 6199 12

predicted (1] 6213 25
predomnantly (4] 6078 /4
611912 13 618517
prefer (1] 6089 8
preferentially (1] 6104 12
preferred 1) 6140 2
preliminary (1} 6218 2
premised (2] 6098 13

6209 15

premuses (1] 6161 12
prepare (1) 6120 18
prepared (8] 6086 15

6105 17 61091 6122 22
6123 22 6169 23 24 6224 12
preponderance (1] 6159 16
prescribed (1) 6176 7
present [2) 6160 22 6203 7
presented (4] 6053 2

6143 15 6196 18 21
president (1] 6125 2
presumption (2] 6117 12
6142 19

pretty [4] 6068 9 6082 7
6083 18 6093 15

prevent [1) 6198 6

previous [7) 6038 25 6074 4
21 6075 11 6080 18

price (916195 19 6206 6
621324 25 62141 6 13
6216 7

prices (1] 6197 7

prumarily (5] 6025 | 6043 25
61193 6144 11 6184 19
prunary [13] 6032 | 6051 23
6061 21 6146 17 22

6147 19 23 615515
617518 6178 3 61812 4
Prince {34] 6089 22 25

6090 24 6173 16 6174 15
18 19 61755 9 6176 10 13
15 6177 12 14 17 24
61786 15 6181 5 61844 9
6186 17 6187 13 61906
61956 14 61996 62077 9
16 6208 8 12 6211 25
6212 4

principal (3] 6154 2 6183 9
10

principlly {2) 6028 20

6090 16

print [1) 6161 21

printed 1} 6208 23

printout [1] 6210 24

Prior (1} 6208 11

prior [15] 6079 16 6081 4 &
18 6082 5 609! 10 6108 13
6191 17 6195 ¢4 6202 12
6207 9 6208 4 7

problem [31] 6063 7 &

6073 2 6082 12 ]4 60867
6091 11 613016 6131 17
18 6146 12 6147 12 13
6170 11 61771 4 5 8 23
6178 2 6179 12 18 6180 12
6196 16 18 61976 23
61988 9

problems {141 6026 10
60909 15 60925 6104 25
6112 19 61386 6146 9
615022 6151 13 615513
6187 18 6193 23 6195 18
procedure (1] 6182 /3
proceed (2] 6113 4 6151 3
Proceedings {11 6218 15
process [10) 6141 20 6149 1
61517 6161 17 6165 10
6182 13 618317 62022 11
6205 14

processed [1] 6102 20
processing {1] 6204 10
processor (5] 61957 14
62048 9

processors [3] 6195 6

61964 9

produce (5] 6117 25 6120 !
6141 16 19 6178 24
produced (10] 6029 1

6075 22 6078 3 60794 7 9
6082 5 6088 22 6130 24
6167 17

production (3] 6082 18

6120 16 6144 23
Professwonal {1]) 6224 6
professwonal {11 6/29 15
professor {3] 6048 2

penods to professional



Basic Sysicrrw Applicatsans

FEDERAL TRIAL TRANSCRIPT "7 05-94 VOLUME 34

Concordance by Look-Sect671

6122 18 6200 14

profile [1] 6032 13

profiles [1] 6030 19
progeny {11 6/19 4
program [26] 6036 2 6037 6
8 6040 13 22 6065 5
6074 12 6077 20 6078 15
6085 12 17 61009 11
6104 23 6108 22 6109 19
61453 61534 6157 11
618024 61812 6183 2

6191 18 6201 16 17 6214 16

programs (7] 6077 19

6095 20 21 6152 24 25
6178 22 6201 5§
progressively [2] 606] 6
6102 4

project {11] 6048 1 6061 20
6064 22 6137 19 21
615117 61655 9 6166 13
6181 24 61821

projected {1] 6116 10
projection (1] 6160 13
projects [1] 6156 24
prowmote (1} 6191 6
promoted [2] 6174 22 23
pronouncing (1} 6165 18
property (1] 6202 4
proportion (1] 6108 15
proposal [3] 6089 24 609! 7
10

proposils [1] 6218 5
propose [2] 6090 23 6091 1
proposed (2] 6/70 5 6218 2
proposition (3] 6111 19
6134 11 6155 20

protect [4]1 6178 13 6179 9
6184 25 6191 1

protection (3] 6083 16 20 21
protocals [1] 6157 9
prototype (7] 6025 4 8 18
19 6026 20 6028 19 6095 8
prove [1] 6027 13

provide [10] 6151 23 6152 1
> 615818 617018 6171 !
3 8 6174 4

provided |4) 6/34 6 6174 1
6208 20

provides (2) 6152 10

6169 17

proxinuty (6] 6046 24
60554 16 20 22 25
Public [2) 6224 7 21
pubhshed [4] 6135 14
614111 12 61453

pull (116145 24

pulled (216123 16 6124 13
pulling [2] 6059 8 6211 9
punched [1] 6702 13
purport [1] 6169 9

purpose [12] 6061 15
615018 19 615121 22 23
616111 618511 13 6191 4
8 61932/

purposes (1] 6202 24

purse [2} 6213 1

pursuant (1] 6172 18
pursue [3] 6025 12 6158 19
6178 16

pursued [1] 6026 17
purswming (116191 1

putting [1] 6213 10

puzzle (1] 6108 14
PX3647 (31621012 23
6211 3

PX398 [3] 6058 21 6059 &
6060 9

-Q-

qualifications {1) 6209 19
quahfied [d] 6712 21 6194 4
6209 18 23

qualty [20) 6193 11 14 16
619417 23 24 61952 8 15
18 61966 8 16 61975 13
15 18 22 6198 9
quandary (2] 6108 5 6111 9
quantify (1) 6158 3

quantity (1) 6193 10
quarrel [1] 6077 16

question [26] 6029 20

6046 19 6047 15 6053 8
6056 18 6060 13 6073 11
6075 19 6086 16 6090 3
6092 1 6098 11 6099 1
6104 18 61124 612517
6142 8 6154 15 6155 3
61612 617715 619511 13
6201 3 6204 5

questions [22] 6047 16 18
6090 16 17 18 6091 3
6098 15 61226 6138 11
6156 18 6157 17 6158 9
61594 61604 13 6162 3
617111 61769 61926
6198 11 6199 20 6216 17
quick [2) 6112 13 6214 21
quickest (1) 6210 22

quickly [5) 6098 17 6101 11
6117 18 6156 17 6211 11
quote (2] 6113 7

-R-

Rasse [2] 6172 4 6199 24
rusefl] 6163 10

rused [3) 6085 1 6182 6
6209 25

rams (1} 6151 7

ran [1] 6026 10

randomly (3] 6152 22 24
61531

range [43] 6035 24 25
60361 7 25 60371 14 17
6038 23 6039 2 20 6040 14
6042 17 20 60436 25
6044 11 14 23 60452 19
6047 6 6056 1 6057 24
6062 4 20 6064 18 6067 13
15 17 22 6069 5 6072 6 20
61048 6116 23

61529 61541 19 21
615518 61571 61705
ranges (1] 6170 5

rapid [2] 6033 1 6035 16
rapidly [1) 6197 |3

rate (18] 6051 5 60521 4
15 19 60533 6 9 24
60542 3 10 60552

6103 15 61327 61595
6178 12 14

rates [17] 6046 5 6050 20

60511 7 60525 6053 18
6054 13 60551 6057 22 23
25 61341 613512 6136 18
615913 6180 22

rating (1) 6195 2

ratio [5) 6079 10 12 6103 14
6114 13 61159

ratios [1] 6079 8

raw (1] 6142 23

ray (216042 7 10

re (1) 6023 6

reach [2] 6040 7 6064 16
read {14] 6065 3 6106 17
611312 6124 11 61399 12
614521 61626 62037 8
12 6208 8 11 6214 22
reading (2) 6134 18 6204 12
real (8] 6031 2 6087 §

6107 13 611025 6169 18
6192 16 6201 23 6202 4
realistic [1) 6046 18
realizations [1] 6048 20
realize (2] 6136 12 6214 22
rearing (4] 6073 1 6079 13
6088 22 6093 21

reask (116125 17

reason [22] 6040 16 6046 23
6050 14 6053 2 6058 2
6065 9 13 6066 8 6094 23
613325 613512 6154 10
12 2] 615512 15 23
61561 2 3 6196 13
reasonable (3] 6143 17

6160 23 6171 2!
reasonably [1] 6098 17
reasons [7) 6041 7 6057 !
6064 5 6098 4 6121 23
613219 6146 3

recall [16] 6024 1 2 6040 23
6054 7 6072 22 61207
613020 22 23 613524 25
61395 6158 11 6159 20
6196 5

recapture [1] 6103 15
recaptured (1] 6/03 12
received (53] 6023 /8

6030 13 6038 4 6043 1
6051 14 6058 14 6059 !
6070 2 6072 13 6076 7
6080 2 6089 11 21 24
6092 20 6094 6 6096 9
6099 12 6105 23 6109 9
611317 61153 6118 20
612024 61631 9 6203 13
6210 20

62221 23456789
10 11 12 13 14 15 16 17
18 19 20 21 22 62234 6 7
recent (5] 6037 8 6106 24
6149 22 61502 61802
Recently [1] 6074 6

recently [3] 6043 3 4

6056 14

Recess [3] 6091 20 6149 14
6218 11

recess [3] 6089 15 17

6091 19

recessed (1] 6218 15
recogmized [2] 6154 24

6156 2

recollection [3) 6097 20

6188 12 6189 12

reconcile [1) 6108 20
reconciling {1} 6108 5
reconvene (1] 6217 23
Record (116113 3

record [13) 6087 25 6088 13
6093 13 6097 19 6118 12
6135 19 61407 6159 12
6163 13 6172 6 6200 !
6203 23 24

recorded (3] 6205 10

6213 14 6216 17

records 21] 6053 21

6076 24 25 6077 1 6118 2
6140 10 6203 16 17 20 2!
6204 11 17 18 19 20
6205 13 16 62075 8
62153 4

recurs (1] 6198 8

Red {4] 6117 19 21 6120 ]
61217

red (5] 6080 22 6188 9
6189 10 6193 4
REDIRECLT (6] 6156 14
6171 12 6195 23 6219 10
19 6220 4

Redirect {1] 6195 22

reduce {1) 6085 23

reduced [1] 6082 5
reduction (9] 6081 12

6082 7 6084 14 6087 24
6094 15 6095 12 14 6096 1Y
Reef [1) 6187 7

refer (516063 21 22 61759
6210 23 6213 9

reference (3] 6027 22

6211 5 6213 11

referenced (2] 6073 16

6211 10

referred [4) 6027 21 6129 /1
6158 4 6181 2

referring [5] 6024 9 6030 |5
6124 11 61296 6179 24
refers (1] 6211 17

refine [1] 6191 20

refined (1) 6180 6

reflect (3] 6065 1 6076 9
6118 10

reflected (1) 6115 9
reflecting (1) 6210 24
regard (23] 6081 23 6105 7
6126 23 24 6134 19
613825 613917 61414 6
18 25 6144 22 6146 2
6147 9 6155 13 61567
61694 13 617024 6175 21
23 6195 19

regarding {3] 6153 20

6157 24 6202 9

regards (1) 6098 15

Region (1] 6145 15

region (1) 6036 10

regional (3] 6145 19

6174 23 24

regions (3] 6188 10 6189 10
11

Registered (1) 6224 6
registered (1] 6204 25
regular (1] 6183 18
regulate {1] 6175 24
regulated [1] 6179 7

From profile to regulated
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retulation {1) 6201 9
regulations (2) 6174 7

6202 9

reject (1] 6065 10

rejecting (1} 6065 13

relate (3) 6135 18 6213 4
6215 20

related (3) 6077 22 6125 18
6206 2 4

relating (4] 6025 1 6054 20
65095 23 6204 11
relationship [10] 6051 25
5060 17 6061 11 6063 13
6075 21 6191 20 6216 12
18 19 23

relative (16] 6034 14

6056 23 6057 15 6059 16
6080 18 6151 23 61521 11
6170 19 61711 61817
6191 22 25 61921 6201 1
6216 21

relatively (4) 6025 22 6098 2
61998 6202 7

release (2] 6085 18 6103 11
released (1) 6103 13
relevant (1] 6202 3
rehability (1) 6107 8
reliable (4) 6065 1 6073 12
611125 6168 11

relied [3) 6070 12 6123 25
6143 7

rehef (116217 1

rely (1) 6167 23

relying (1) 6141 19

reman (1] 6217 25
remained {1] 6094 22
remember [11] 6028 16
6029 25 6038 12 6080 12
60857 25 61086 6139 12
61585 6196 2 6217 23
Renund (1] 6030 15

renund [1) 6047 [

reminded (1] 6023 10
remove [1) 6033 25

repairs [1] 6137 14

repeat (1] 6099 10

rephrase (1) 6111 22
replaced (1) 6026 24
replacement (1) 6137 18
report [30] 6044 7 8 6045 8
6053 22 6064 6 6122 22
61234 5 19 22 61246 8
613217 18 19 22 25
6133 12 61345 7 23
61351 14 613913 6158 10—
20 22 23 62088 12
reported (3] 62144 6 8
Reporter [2) 6224 2 7
reports (12] 6040 22 6044 7
6045 11 6064 22 6134 13
614025 61412 3 6 13 16
6157 8

represent (1] 6046 5
representative [2) 6/01 9
6204 8

represented [2] 6040 20
6077 7

represents (2] 6054 12
61759

reproduce (1) 6176 4
reproductive (2) 6154 11

615513

reproductivity {1] 6155 24
reputation (1} 6129 14
request (2] 6092 3 9
requested [2]) 6203 12

6224 10

requests {1] 6204 2]
required (3] 6034 3 6160 11
6187 12

requirements (1] 6175 25
rescinded [2) 6130 10 1/
Research 1] 6129 9
research [9] 6033 12

6125 25 61267 6127 2
6144 15 61655 6201 11
6202 1 6203 2

resedarcher (216727 19
6132 11

researchers (2] 6033 13
6127 3

residents (1] 6081 2

resolve [2] 6090 9 16
resolves (1) 6131 18
resolving (1] 6090 6
resource [1]16176 1
resources (6] 6081 5 6174 3
6201 2 3 7 6202 19
respect [14] 6095 5 6104 18
61056 615319 6155 21
6160 12 6167 15 61682 3
6208 8 12 6209 11 62103
6214 14

respecting (2) 6065 22

6120 20

respects 1] 6084 21
respond (1] 6057 15
response {3) 6028 25
613011 6161 2

Responses [1]1 6133 7
responsibibities [2] 67164 23
61656

responsibility (3] 6/65 23
6166 1 6173 24
responsible (7] 6075 7

6134 10 61657 9 10 22
6166 11

rest [3] 6033 25 6050 4
6176 10

restate (1] 6155 22

restrict (3] 6176 9 6178 13
6186 17

restricted [4) 6186 2 25
61967 6199 16

restriction (2] 6187 20

6196 20

restrictions (1) 6196 24
result (17} 6031 25 6054 17
60855 6088 19 6112 18
611915 6130 17 6144 23
61465 7 13 6164 20
6192 19 619315 61947 11
6196 12

Resulted [1] 6133 6
resulted (5] 6087 23 6095 2
61331 6147 12 6194 22
resulting (1] 6118 11

results [9] 6051 23 6085 25
6097 22 6141 10 6142 21
6145 3 6146 11 23 6187 11
retain (2} 6056 22 6083 16
retired (2] 6132 11 6137 15

return (19) 6110 15 61117
61129 611613 61193 4
615113 6176 12 15 6177 2
61782 61791 6184 16 19
20 61916 9 10 6194 16
returned (4] 6110 12
611912 14 18

returning (5] 6111 11 61128
611919 20 6194 14
returns (2] 6180 20 6185 13
revenues (1) 6179 1

review (3] 6]34 21 6148 25
6157 9

reviewed (716123 3 5

6124 6 6148 24 6149 2
6158 25 6205 13

reviewer (1) 6144 16
Richard (1) 6139 10

rid (1) 6033 25

niding (1) 6136 5

Right [21) 6032 11 18
60399 6047 15 6049 23
6056 17 6065 18 6068 4
610021 61015 61033 19
6106 13 6107 4 6115 1!
61176 17 61402 6180 14
61837 6186 22

right [106] 6024 12 6027 22
6030 21 603213 19 23
60346 60352 5 22

6038 14 6039 24 6049 11
19 60536 10 19 60592 4
11 60609 6065 15 6066 20
6070 24 6077 17 6078 18
6080 23 6088 16 6090 20
22 60929 6093 15

6095 19 6097 25 6099 24
6101 15 19 6103 24

6106 17 6107 22 6108 24
61109 20 6112 16 61148
6120 17 612220 61231 16
20 24 6124 23 61253 11
61263 61282 11 20

6129 17 18 21 61302
61319 20 613223 61339
6137 20 21 61394

6140 8 18 6141 7 61432
61452 9 614610 19
615024 6152 18 61537 13
61552, 14 6157 13 6160 22
6163 11 6164 10 61724
6174 22 61757 6181 12
6184 21 618519 23 24
6188 16 6192 17 6194 16
6198 10 6199 1 24 6206 25
6218 9

right-hand [2] 6053 20

6078 25

rise (3] 6023 3 6091 22
6149 16

River [76) 6025 8 18

6026 22 6028 20 6029 22
6032 24 60331 6044 13 16
6047 24 6048 7 10 11
6053 4 10 6054 17 6056 14
6057 17 18 20 6058 2 3
6062 24 6063 24 6064 9
6065 21 6067 21 6068 6
6084 21 25 60853 13

14 6095 17 6096 1 6099 14
61052 6113 8 25 611719

61249 612823 24 6131 2
23 613316 6134 13 14 25
61351 4 19 20 21 61369
16 614023 61411 2 6 18
6144 24 61528 6156 8 24
61596 61659 6166 18 24
61682 3 12 14

6173 14 61905 10

river (721 6026 5 6027 17
6028 11 18 6031 11 13 14
18 21 60322 10 11 12 16
603421 60353 4 8 15 16
6036 8 6037 2 6038 13 20
6041 12 22 6042 7 6043 1]
6044 17 18 22 23 6048 10
13 6050 18 6056 23 6057 9
[7 6062 12 60633 S

6064 13 17 6066 4 6068 3
6074 8 11 60773 21
6078 1 S 16 6079 14

6080 25 6082 19 6083 1
6095 22 6100 7 6101 14
6102 22 6103 4 6135 16
6140 14 18 19 6146 22
615525 61591 6168 5
6170 13 61915 13

rivers (19] 6027 23 25

6030 20 6065 17 6067 10
612825 6154 12 61658 1!
13 24 6166 12 22 6167 25
61681 18 6171 21 6176 4
61835

Road (2] 6163 17 6172 10
road (1} 6191 10

Rob (3] 6049 17 6050 7
6069 12

rocks (1] 6149 8

Rogers [24] 6032 24 6036 3
6040 19 23 6041 4 6046 11
16 60559 12 60566 13 15
6060 17 6063 23 6065 1
6084 18 61265 6128 19
61294 1] 61329 614] 25
6142 21 6143 20

role (1161307

roll (1] 6058 7

rolls (6] 6161 14 16 18 2!
23

roughly (2] 6062 11 6068 10
routes [1) 609/ 13

row {1] 6087 8

RPR (1] 6224 21

Ruggeron: (1] 6084 18

rule (1] 6035 6

rules [3) 6034 18 6202 9
6209 2!

rummaged [2} 6208 19 22
Run [3] 6131 9 6143 22

run (45) 6027 15 6044 5
6046 8 9 6098 7 13
611120 2] 25 61123 17
18 611525 6116 20

6117 10 611811 12
611917 6120 13 6121 4
61316 61432 5 8 21 25
6150 14 61525 6154 16 17
61674 6170 13 6180 19
6183 21

6184 25 61851 18 23
61862 7 22 6188 6 6199 14
running (2) 6156 23 6187 7

regulation to running
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runs [2) 6073 25 6113 24
rush [1) 6197 25

Russian (6] 6027 23 6068 6
6140 23 25 61416 18

_S -

S-O-NE (21621117 21
salary [3] 6126 18 22 24
sale (7) 6151 13 6210 25
6213 16 6215 25 6217 10
11 16

sales (4) 6124 22 6126 7
6197 3 62167

salesman (1] 6124 25
Salmon [2] 6129 12 6213 1
salmon (48] 6033 12 14 16
6034 12 6063 21 22 25
60642 7 8 6084 14 6086 7
6087 11 12 61145 6124 1
6126 10 13 6133 14
616511 6167 24 6174 2
6175 10 21 23 61764 10
12 15 617712 15 19
6179 21 22 6181 12
61843 15 61852 61862
6187 19 619020 61915 7
6197 25 6201 12 13 14
6211 23

Sam [2) 6191 17 19
sample [2] 6074 19 6101 9
sampled {2} 6100 7 6104 17
samphng [2] 6031 4 §
San{1)6189 5

SANDFRS (2116162 19
61632 61722 13 61752 3
618325 61841 61884 5
61897 9 24 61901 61926
13 619510 24 6199 20
6219 23 62205

satisfied (1) 6160 8

sitisfy (3] 6090 8 15

65151 20

sdaucer (1] 6025 23

s1ving [6) 6044 2] 6048 16
6086 19 61144 6170 2]
6176 2

scale [8] 6027 22 6035 24
6036 7 60395 6051 4
6057 11 6096 13 6208 6
scales (1] 6182 5

scan [9] 6026 19 6036 25
6044 14 61391 615111 15
19 6167 12 6170 12
scanner [3] 6029 2 6038 21
6047 4 -
scinners [1) 6031 2
scenario (1) 6073 10
scholarly (1] 6139 3

school (51 6083 17 19 21
6131 12 6136 10

schooling (4] 60842 4 7 9
schools [1] 6083 23

sctence (3] 6104 6 6173 1
6200 19

sctentist [6] 6070 13 16 17
6129 15 20 61349
scientists (1] 6148 25

screen (S| 6049 9 6102 15
610911 612025 61756
screens |1] 6102 16

script [1] 6091 16

season [6] 6166 19 6167 3
6174 8 61807 6194 11
6195 15

seated [3] 6089 20 6172 6
6200 1

Seattle (3] 6200 14 16 17
Second (1) 6090 23

second [19] 6025 18 19 24
6033 15 603414 16 17 18
6036 20 21 24 6077 22
6101 8 6131 4 613225
6149 12 61756 6193 14
6212 12

secondary (1) 6151 25
secretary (1] 6145 13
section (3] 6062 23 61323 5
sector (6] 6040 2 10

6041 10 16 20 6042 22
sectors {3] 6030 18 6038 22
6039 12

seek (116101 1

sewmne (6] 6154 23 6211 24
62124 8 62131 2

select (7] 6104 9 12

6152 2] 22 25 61531
selected [3] 6159 12
6161 21 23
selection (1] 6162 1
selective (1) 6105 4
selectivity (3] 6104 5
6105 10 6108 22
sell (1] 6197 8
send (1} 6103 16
sense (7) 6032 9 6056 9
6103 24 6154 14 6155 8
6182 17 6191 22

sensitive (1] 6043 13
sensory (1) 6057 3
sentence [3) 6132 25 6133 4
17

separated (2) 6047 5 6050 5
September (4) 6173 18
6174 15 20 6205 11
sequence [5) 6088 14
60938 61482 6 7

serial [2] 6138 12 15
series [1] 6069 23

serious (1) 6147 6

serve (116183 5

serves (1) 6151 2§

Service (116145 15
service [1] 6138 21

session (1] 6089 23

set-up (1] 6064 21

setnet {1] 6154 22

setnets [2) 6146 20 6217 18
sets [4] 6203 13 15 6209 5
setting (1] 6191 4

seven [2] 6100 6 6198 6
Seward [1]6195 3

shading (1] 6188 22

shape [1] 6028 10

Sharr (3] 6190 14 6191 17
19

shed (1] 6056 18

sheds (1) 6036 13

sheet [1] 6215 9

shaft (2] 6046 21 6066 20
shifts (216167 3 §

shock (116110 25

i

shopping (1] 6151 12

shore {10) 6032 3 4 6035 11
6036 19 6038 17 19 61002
6101 13 6194 15 6204 12
shores [2] 6038 15 16
shorthand (1] 6224 10

shot (3] 6143 11 12 14
shoulders (2] 6127 4

6156 20

Show (2] 6045 14 6072 8
show [35] 6030 22 6038 6
6039 11 6040 18 6042 5
6045 8 6048 5 6049 10
6050 14 6057 5 6072 15
6080 11 6088 9 6092 12 24
60935 25 60948 11 14
6095 24 6097 10 6098 25
6099 21 6101 11 6105 19
61094 611311 613117
6142 22 24 61873 4
6188 21 62109

showing (4] 6028 13

6039 10 6108 17 6119 16
shows [25] 6028 24 6038 24
6049 22 6051 22 6052 3
6067 16 17 6076 11 12
6079 3 6 6080 17 6088 3
11 13 14 6092 13 6093 11
6096 13 15 6097 11 6109 1
61325 619219 62156
sic(1]6112 8

side-by-side (2] 6730 22
6159 23

sides (1] 6120 18

sign (2) 6133 22 23
signdicance (3] 6079 8

6080 22 6097 12
significant (2] 6062 5

6093 16

significantly (6] 6042 19
6055 20 6062 15 6088 2
611925 6195 4

sigmify (2] 6032 14 6111 6
similanties (1] 6030 19
simple [2] 6035 7 6179 6
swngle (8] 6047 10 12 13
61001 613020 61322
6136 10 6207 23

Sir {2) 6192 10 6205 23

sir [28) 6027 8 6091 5

6149 18 6156 12 6163 13
6164 18 6166 10 6167 10
61696 61701 6171 19
61726 14 20 6176 22
6195 2] 62001 13 18 25
62112 6213 18 6214 18
621511 62161 9 6218 13
14

sit (5] 6156 11 6163 20
6167 23 61692 25

site [15) 6031 4 6034 8 20
6043 13 15 6064 19 6068 5
6077 2 6086 13 6091 8 10
6100 16 6140 10 6168 10
6217 18

sites [9] 6035 15 6089 25
61407 9 6165 23 6166 2 3
12 16

sitting (1] 6170 12

situation [18] 6033 20

6041 14 6045 9 6057 3

6073 14 6088 20 6090 8
6091 3 6093 20 609517 2>
6096 11 12 6121 14 6160 2
617711 13 14

situations [9) 6027 13 15
6030 S 6049 24 6050 1
6159 14 17 6185 22 6198 ¢
six [9) 6036 21 6070 23
6089 25 6099 23 6100 17
61325 7 614425 6197 17
size [29) 6096 14 18 19 2]
6097 2 2] 61048 16

6107 16 24 6108 2 61123
611525 6116 20 6118 12
25 611917 61206 8 10 I3
61432 21 22 25 61526
6166 18 24 6201 14

sized [1) 6189 11

sizes (1) 6118 11

Skilak (7] 6083 15 6084 7
6093 21 24 609412 14 25
skill [1] 6029 19

skilled (2] 6029 21 23
skallful {1} 6029 16

Skvore [6] 6129 24 25
613215 61585 15 2]
slash (1) 6121 17

shice {1) 6032 11

shightly (2] 6050 3 6090 12
slopes [1] 6107 5§

slow [1] 6131 9

slower [1] 6033 9

slug [1) 6136 16

smaller [4) 6104 13 6107 16
61149 6201 15

Smuth [1]) 6207 15

Smolt [2] 6109 14 15

smolt (121] 6066 21 22
607312 14 16 60747 10
11 17 21 6075 2 4 22
6077 23 25 60783 6 7 23
24 60791 2 4 7 6080 10
18 60823 8 18 6083 )
6084 14 16 608518 19 22
6086 11 13 6087 3 6095 17
22 6096 19

21 60977 8 13,17 20
6098 12 22 60992 17 21
23 61011 3 12 22 610217
25 61032 7 22 6104 11 13
19 23 610511 13,6106 1 2
9 61076 7 8,18,21 22 23
25 61081 2 5 8,14 17 2]
24 61091 18 20,24 61102
517

6111 14 19 25 61122 16
611725 61186 61201 6 8
10 6121 20 6144 23 25
61451 3 6147 19,20 23
6150 10 61659

smolts (32) 6074 19 23

6077 12 15 6078 13 22
6079 8 12 6080 20 24
60813 12 20 22 60825
6086 9 6095 14 6096 14 18
6098 20 6101 6 6102 22
6105 12 6106 4 6109 22
61104 14 15 22 61119 1/
sneak (1) 6059 22

snow [1] 6031 15

so-called [2] 6114 17

From runs to snow
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6167 11

SO1 (116212 10

SOILE (2} 6212 9 11

SOIH (4) 62127 9 21 25
NOWK {116212 8

Sockeye (1} 6124 9

sockeve (341 6033 12 14 16
6034 11 60415 5063 23 24
5064 3 14 6065 > 6077 4
5 6083 15 608~ > 22
50932 3 61052 7 15 18
19 61128 611522 6117 21
61215 61241 6133 16
5135 2 6165 11 6166 21
6167 15 24 6171 20
sockeye-producing (1)

6082 21

sockeyes [2] 6064 11

6164 21

software [1) 6153 14

wold 15] 6138 20 6197 7
6206 10 6208 1 6214 1
Soldotna [1) 6163 17
Solomon [1) 6184 5

solve [1] 6090 15

solved (1] 6091 11

solving (1] 6092 5

somebody (1) 6059 19
somehow [2) 6075 7 6086 24
someone {2] 6217 7 8
somewhat (6] 6105 8

5168 11 6191 24 6204 3
5213 6

sondr {111) 6023 25 6024 6
1415 60251 2 14 21
6026 15 25 6027 11 14 17
20 60298 16 6034 22
60352 3 6 17 [8 23 25
5036 1 4 7 13 25 6037 9
13 14 17 18 60388 9
60392 3 5 17 20 60406
13 15 6042 17

20 60436 9 15 24 6044 11
{4 15 23 6045 20 6046 21
6047 2 3 6052 13 6056 1
6060 18 22 60613 24 25
60632 4 15 18 6064 16 19
21 6068 4 6076 25 6077 20
6084 10 6098 18 61277 25
6128 5 6131 21 613723
6139 1 6140 19 21

61413 7 61425 6151 11
15 20 61524 8 615722 25
6158 25 615923 25

6164 21 616523 61662 12~
6167 11 12 24 6168 4 19
6169 4 6170 12 18

sonars [6] 6039 21 6062 6
17 6142 16 6164 21 6171 20
Sorry (1] 6069 12

sorry [6) 6098 25 6106 12
5133 23 61629 6189 21
5212 18

sort (18] 6026 1 6050 4
6073 2 25 6085 4 6087 23
6091 24 6095 8 6101 2!
6112 14 6143 11 6157 8
6182 24 6196 19 6216 18
23 621711 17

sorted (3] 6211 25 62153 §
sorts {2) 6201 9 6202 7

Soumala {31 6132 10 11 15
Sound (38) 6089 22 6090 !
24 617317 6174 15 18 19
61755 10 6176 10 13 16
617712 15 17 24 61786 7
15 61815 61844 9 61856
6186 18 20 6187 13 61906
61957 14 61996 6207 7
10 16 6208 9 [2 6211 25
6212 4

source (1] 6128 12

south [11]1 6028 11 6032 15
19 22 6038 14 6039 10 25
6042 9 6062 19 6099 24
6101 13

southeast {1} 6207 4

space 1] 6055 5

spacial (2] 6057 13 6161 9
spacing (1] 6059 18

spawn (6] 6068 3 6077 22
6080 14 6082 20 61195
6184 16

spawner [4] 6079 9 2

6081 22 6082 8

spawners [13] 6075 2/

6076 12 21 23 60782 1!
16 19 6079 4 7 608! 13
6082 19 6108 15

spawning (4} 6034 8

6035 15 60817 6181 5
speak [31 6152 13 16

6204 11

speaking [1] 6064 12

special [31 6043 16 6138 9
6161 15

spevialized (1] 6160 10
spectes (716105 7 61742 9
61777 8 16 6203 24
specific [5) 60371 4 6089 24
6206 8 62138 12
spectifically (2] 6205 18

6209 6

speculation (2} 6130 6

6148 4

speed [3) 6034 16 6100 23
6136 4

spell (316163 14 61727
6200 2

spend [2) 6078 7 6125 8
spending (1} 6159 16

spent [9] 6043 10 6092 2
61258 10 20 6128 24
613520 21 6140 13

sperm [1] 6034 7

sptkes [2] 6025 6 6164 21
spull (54] 6066 3 6068 12 13
15 23 60698 13 19 21
60707 11 24 60713 12 24
6074 12 13 6075 7 6081 15
24 60822 60982 7 6114 3
611723 612111 22 24
61333 6 61465 7 13
61471 2 6148 7 6160 2¢
6186 6

9 61876 10 12 16 19
619220 21 25 61939 15
20 61945 6 6198 25

6199 15

spull-caused (1) 6119 24
spills (2] 6146 9 6147 6
sphit (1) 6084 10

| spoke (2] 6043 8 6140 13

| spoken [1] 6207 23

’ sport (2] 6068 6 6077 4
sports [1] 6077 1

I spread (1) 6215 8

| spring (6] 6031 14 16 22
6033 3 6078 9 6080 15
SS{116/46 7

l stage 1] 6025 3

stages [2] 6080 12 6157 16

staining (1] 6103 9

stale (1] 6200 9

stand [4) 6084 19 6086 15

61626 6163 10

Standard (1] 6139 23

standard (4) 6045 18

6139 23 6140 3 61521

standardize (3) 6065 7

6182 19 6183 2

Standards (1) 6139 9

standing (3] 6057 9 6090 21

6102 8

stands (5) 62711 23 6213 1 2

25

start (13] 6024 15 6033 23

6045 25 6047 22 6051 20

6066 9 23 6074 10 6080 16

61126 8 61164 6199 14

started (15] 6024 24 6047 23

6061 21 6074 12 6086 25

61009 610321 61129 10

61618 61734 5 6 12

6196 15

starting [9) 6066 16 6073 5

6075 9 60815 6098 8

611120 61121 611321 23

starts [2) 6166 20 6212 11

starvation (9] 6073 2

6082 15 17 6086 23 6095 5

8 6098 5 6108 23 61207

starving [2] 6086 25 6108 19

STATE (1] 6224 1

State [10) 6126 1 6138 20

6145 18 61649 13 6200 20

6201 12 13 6203 14 6213 21

state (15) 6024 16 6033 13

6134 11 613716 6144 12

16 18 6158 15 6163 13

61727 6175 18 6200 2

6202 22 6203 19 6204 22

state-of the-art (1] 6137 22

stated (5] 6135 22 6155 20

6186 19 6191 11 6193 25

statement {14) 6126 1] 15

61304 613518 6136 14

61381 614015 6146 14

6147 3 614921 61522 15

61936 14

statements (1) 6104 17

States (2] 6145 19 6148 25

stating (2] 6135 24 25

station [1) 6059 16

statute (1] 6178 19

stay [2) 6089 16 6197 18

step (1) 6216 14

step-by-step [1) 6115 8

steps [1] 6026 3

STEWART [2] 6162 5 10

stick {2} 6057 10

stiff {1] 6163 25

stock (38) 6176 12 15 21

I

61772 8 9 23 24 61781
11 14 20 23 61799 10 13
14 15 22 61811 7 12 19
618322 61843 17 20 25
61851 14 18 23 61862 7
20 6190 18 61911 61935
MOCKS (8] 61777 16 61786
7 9 018023 61857 6194 14
sMop |51 6034 5 6073 17
61739 6177 10 6217 2!
story |2] 6093 9 6108 3
straght (1} 6217 10

strawn (1) 6184 22
Strategies (1] 6196 25
strategies [1] 6196 22
strategy (13) 6184 24 6185 4
5 61865 7 10 11 618715
6188 6 61911 6196 25
6197 20 6198 4

stream |5) 61698 61811 11 i
6184 20 6190 18

stredms (8] 6134 24 6181 5

15 18 23 25 6182 11

6190 2!

Street (1] 6200 5

strength [1]1 6485 7

stretching (1] 6/32 8

strike [2) 6180 17 6190 23

strikes (1) 6155 5

strong [11] 6035 8 6039 25

6176 13 16 18 19 61779

6178 1 10 618019 6185 18
structure [1] 6050 5

strugghng (11 6/00 22

stuck (116125 13

studied (8] 6086 16 18

6088 23 6123 11 61294

6133 13 6147 18 6201 16

studies [26) 6037 4 6043 3

6084 |3 17 20 6085 2

6088 19 6097 23 6129 5

6137 12 6141 19 6144 11

19 613479 10 6148 16

61572 4 10 14 6161 25

6169 13 15 21 23 619117

study {52) 6043 16 6047 20

22 6048 8 6049 3 6051 24

6073 8 61338 11 6134 10

6137 11 614125 61443 8

19 22 6147 16 6148 18 20

24 61495 61506 9 13 16

18 19 61511 2 9 615219
61536 10 12 18 61583

6161 4

7 10 11 12 14 23 6164 17

6169 16 17 19 6190 13 21

6191 19 6201 25

stuff [4}) 6125 19 6143 25

6192 15 6210 14

stumbled {1]) 6136 25

subdistrict [2) 6/894 5

subdivided [2) 6175 13 14

subject [12] 6060 12

6070 15 6092 5 6122 22

6123 23 61246 14 6144 2

3 614911 61585 6218 11
subyects [1) 6112 13

subinitted [2] 6091 7

6141 21

subpoena 1) 6172 18

subpoenaed (1) 6177 20

SO1 to subpoenaed
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FEDERAL TRIAL: TRANSCRIPT

Basic Systema Applications 7-05-94 VOLUME 34 Concowdancs by Look-Sec(713
subscribed (1] 6203 10 60876 9 608821 22 23 24 techmque (2) 6025 5 three [31) 6026 21 6029 13
Subset [2) 6181 4 15 6095 11 609620 23 6152 11 16 6036 24 6047 5 6057 10

substantial {5) 6098 7 10
6167 21 62016 11
substrate (5] 6028 14 15 24
6029 1 6062 8
substrateless (1) 6028 21
subtracted (1] 6116 22
subtracting (2] 6077 !

6214 12

suffer (1) 6110 8

suggested (3] 6086 23

6190 16 6199 10

suitable {1] 6034 20

sum (2] 6055 2 607! 17
summanes (2] 6141 2 8
summary (2) 6141 10

6144 11

summer {10]) 6025 11

6031 16 23 60334 7
6064 10 60669 16 6073 5
6078 8

sums (2] 6115 11 6116 25
supersleuth (2] 6156 21 22
supervised (2] 6029 23
6145 11

supply [8] 6086 25 6087 24
6088 20 6092 13 6093 5
6094 |15 6095 4 11
support [4] 6066 8 6171 16
17 6205 23

supported (2] 6101 15 19
suppose (1] 6217 18
supposed [1] 6066 9
surface (1] 6032 12

surplus (4] 6174 5 6185 8
6186 2] 619312
surpluses®{1]6/93 5

survey (6] 6049 12 6180 24
61812 618221 6191 18
6217 3

surveyor (31 6/83 8 9 10
surveyors {5] 6181 3 4
618222 25 6183 11
surveys (4] 6/82 2 6183 18
6186 13 6190 19

Susitnn {16114 7

suspect (1] 6050 23
suspense (1] 6059 5

sustan (4] 6033 16 6035 13
61857 6186 21

sustamned [2) 6174 3 6176 1
swim [3] 6033 14 6103 25
6104 3

swunming (6} 6033 16
60345 16 24 603513
6040 14

switch [1] 6100 22

Sworn (31 6163 12 6172 5
6199 25

system [94] 6025 21 6026 9
19 20 2] 24 60277 i4
6032 2 60427 6043 24
6044 14 6047 3 6050 19
6052 24 6056 9 6063 2 12
6065 23 60715 7 6073 4
6074 2 8 6075 12 6076 22
23 6077 21 60781 4 6 21
6080 10 15 6081 3

16 18 21 60824 S 6084 10
12 21 23 25 60853 8

6097 13 14 6098 12

6102 21 610715 24 61106
61138 61142 14 22
6115 14 61177 11 19 24
61186 61193 61201 7 9
16 6124 1

6129 6 6137 10 6139 15
6144 24 61483 10 61497
615214 6154 17 615525
6170 15 61803

systems (30] 6024 20

6026 22 6027 11 6030 16
6031 3 6042 20 6047 3
6057 3 6059 20 6063 4
6073 2 6079 16 6082 22
6084 15 60867 19 61141
S5 611513 23 61162
6117 3 612012 6123 11
6139 14, 20, 6140 2 6155 17
61591

6169 14

- T-

tagging (1] 6180 3

takes (6] 6024 20 6035 13
6040 23 6093 10 61389
6204 7

talk [291 6029 7 19 6046 22
6067 6 6074 15 6077 16
6086 22 6090 19 6103 21
6123 18 6124 17 6127 7
6129 23 6132 17 6137 23
6138 3 6140 20 6151 21
6152 19 615311 24

6169 23 24 6176 11

6178 17 6192 18 6200 23
6207 17

20

talked [15] 6025 6 6027 §
6029 24 6144 8 6145 23
6150 12 615919 6187 9
6192 20 6199 10 6207 12
15 62081 62159 17
talking {43] 6023 25 6030 21
6039 23 24 6040 19

6045 12 6046 19 60471 2,
6051 1 6063 23 24 6065 16
6066 23 6068 2 6070 16
6073 18 6077 5 6081 22
6086 13 6098 5 6104 5
6127 2 6137 10 22 6148 9
61536 61556 61572
6166 19 617621 6178 17
18 19 61798 9 16 6184 2
6186 6 6189 25 6204 15
6207 19 6214 20

talks (1) 6089 4

Tarbox [1] 6128 10

target (3] 6139 23 6140 3
61515

targets [1] 6139 23

tea [1] 6025 23

teach [3) 6122 12 6201 3 7
teaches (1] 6146 4

teaching (2] 6202 1 15
techmicnlly advanced (1)
6150 23

technicians (1] 6026 14

techniques (1} 6202 6
technology (4] 6024 14
613719 61514

telling (31 6186 13 16

tells (6] 6054 19 20 6213 16
621512 24

temporary (1] 6173 5

Ten (1})6111 11

ten [13] 6041 23 6042 ]
6071 21 24 6086 8 6093 19
6128 22 6138 6 6149 20 21
615316 619413 1S5
ten-day (1] 6194 21

tenants (1) 6154 2

tend [10] 6031 4 6040 18
6041 11 6056 22 6058 3
6064 11 15 6083 19 21
6104 12

tender (2] 6205 17 6209 12
tends (3] 60331 2 6059 15
tenth (1] 6197 12

term (5] 6029 25 6032 18
6124 3 615119 6203 15
termed (116178 24

termnnal (21] 6/80 22 6185 9
23 61863 18 61871 20 24
61892 3 5 6194 18 19
61967 12 20 24 61973 10
14 6198 5

terms {13] 6031 25 6034 12
6035 9 6055 12 6057 11
6066 14 6137 24 6138 1
615517 61777 6186 6
6196 6 6197 14

terrestrial [1] 6/64 14
ternitory (1] 6192 22

tested (3] 6026 21 23

6028 19

testified [16] 6027 4 6056 15
60705 6072 23 24 6122 22
612323 61247 6128 22
613424 614020 6143 2
6147 17 6180 16 6205 23 25
testify (4] 6138 4 6146 9
6209 24 6210 2

testifyang (1} 6196 2
testimony (3) 6023 12

6143 3 6190 12

testing (1] 6028 2

tests [6] 6027 6 9 6103 6
61408 21

Thank (10} 6023 19 6030 25
6049 15 6156 11 6168 21
619212 6195 21 6199 20
22 6218 10

theory (7] 6061 2 6082 16
6086 22 23 60955 61564 5
They’re (1) 6160 19

they’re {1] 6034 2

thinking (1] 6092 2

thard (1) 6197 11

THOMAS (6] 6023 20
61229 6156 14 62194 7 10
Thorne (11} 6127 18 19 22
61284 8 613215 61387
61392 11 6157 18 6158 2
thousand (4] 6051 6 6054 8
13 6116 2!

thousands [1] 6752 25

6069 17 6071 3 6077 9
6088 17 6089 24 6090 |1
14 6091 12 6093 22

6094 16 6100 12 6101 11
24 6126 17 61325 6144 24
6148 9 6151 14 6164 14
6167 5 6168 18 6173 14
6183 11 6194 4
three-and-a-half [1) 6034 13
three-and-a-quarter (1]
6034 13

three-year [3) 6071 17 25
6098 3

throw (1] 6149 8

thumb (1] 6034 18
Thursday (2] 6025 7 6027 4
tightly (1] 6159 15

tunely (2] 6197 1 4

times {9) 6045 3 6054 24
6058 6 611111 15, 61407
6155 10 11 6202 21

tiny [1] 6093 3

tired (1) 6033 22

tissues (1} 6033 24

title () 6124 24 61653 5 6
6174 24

tomorrow [2) 6217 23 6218 7
tool [3) 6146 17 6180 9
6191 21

tools [2) 6063 17 19

Total [1) 6054 §

total (291 6031 13 17

6036 10 6044 17 6046 4
6054 4 12 6056 2 6058 4
6062 24 6071 2 8 22

6089 25 6098 3 6103 2
611524 25 61163 7 8 9
61171 2 613413 14
61597 6168 17 6206 2/
towards [4] 6039 17 6042 10
6100 3 6101 13

Tower (1] 6061 1

tower {11] 6036 4 60«0 18
6048 17 20 6049 1 6053 14
6057 18 6060 18 25 6061 3
6126 15

traces (1] 6153 15

tracking (2] 6151 5 6153 14
trade {7) 6158 10 6203 9
62137 8 11 17 6217 8
traded (1) 6205 15
traditional (1} 6190 17
trained (2) 6029 23 6209 19
tramming (1) 6183 1
transacting [1) 6216 15
transacton (15] 6205 5 10
62119 6213 14 15 6214 2
5 9 621516 19 20 6217 1
24

transactions (11} 6205 6
62115 9 62123 6214 25
62151 3 15 24 6216 13
6217 5

transactors (1) 6216 18
transcript [2] 6224 9 [2
transcription (1] 6224 10
transducer [S] 6026 24

6038 18 6041 19 22 6045 22
transducers [10] 6025 20 25

From subscribed to transducer



a3 ¢ Systerms Applications

FEDERAL TRIAL TRANSCRIPT

7-05-94

VOLUME 34

Concordance bv Look-See(7™)

650262 6 12 60395

5138 14 19 6153 17 6169 8
transfer (1] 6216 20
transferred [2) 6173 15

5202 10

transferring [1) 6204 [5
transfers (1) 6210 1
translate (1) 6072 21
translating [1] 6045 25

trap (22) 6077 24 6098 20
61001 6101 20 61022 7 9
19 610323 24 25 61041 3
4 8 23 6107 18 21 6109 24
65110 20

trapped (3] 6103 22 6105 11
12

trapping (1) 6107 9

traps (44] 6087 3 6098 22
65099 2 17 21 23 24 61003
568 1217 61013 567
S 10 12 14 15 18 23
610223 61031 7 9 14 16
17 6104 11 19 61053 12
51063 7 61089 24 6109 2
6110 18

travel |1) 6035 14

traveiing (1) 6091 9
tremendous (1] 6026 11
trend [12) 6039 16 25
5040 | 6042 3 4 6064 12
5094 24 60971 2 10 11
6107 3

trends [1] 6096 25

trial [2) 6023 6 6152 7

trials [1) 6027 16

triple (31 6158 12 13 14
trouble (2] 6136 24 6151 12
true (19) 6042 7 6081 19
6108 12 6116 3 6130 18
6131 14 613422 61406 9
A/44 21 6146 6 6150 11
61538 9 10 6191 21 24
6209 10 6224 9

lrustee (5161482 5 11
51491 61568

[rustees {11] 6144 12 16 18
22 61454 8 11 61479
61481 12 6156 6

tube (1] 6028 17

turbidity (1] 6094 25
turbulence [1) 6102 11
turmng (1] 6212 18

turns (6] 6071 16 6113 25
61221 6157 6 6204 9

6217 12 -

twice [4] 6057 8 6181 6 20
6182 18

type [16]) 6043 24 6047 3
5084 10 6139 24 6156 4
6158 2 61749 6182 21
6189 11 621118 24 62121
62131 62171 2 4

types (5] 6104 9 6139 24
65177 23 6178 22 6217 5
typical (316030 5 6031 12
65071 20

Iypically [1) 6103 18
typrcally (3] 6074 2 6101 1
6136 18

-U-

UCI 1] 6159 1

Uh huh (7] 6074 14 6132 24
61359 6137 2 6154 20
619015 6198 17

uh huh [14] 6041 22 6053 23
60665 12 17 6106 15
61077 61181 61337
613619 61379 6143 19
61441 6156 10

ultimately [3] 6078 3

6120 19 6204 10
unaffected (2] 6145 22

6116 2

uncertanty {1] 6130 4
undercount {20] 6026 16
6036 5 6040 18 6041 1
6046 6 10 6047 14 6052 10
11 16 6053 3 6054 16
60551 16 24 25 6056 2 4
6060 19 6190 19
undercounted [6] 6055 4
6059 25 6061 6 6065 20
61529 6167 22
Undercounting (3] 6037 10
6055 22 6127 10
undercounting [11] 6039 21
6042 16 19 6055 13 20
6063 7 6064 23 6065 2
613017 6157 22 25
undercounts 1] 6040 25
undercut [1] 6191 12
undergraduate [1] 6201 4
underhed (1) 616/ 12
underhes (1] 6160 16
underlying (2] 6041 3

6061 22

underopinion [1] 6074 22
understand [23] 6023 &
6027 9 6034 20 6040 16
6044 4 6065 21 6066 2 12
6067 8 6074 25 6082 13
6083 9 6084 22 6097 23
6117 22 61219 6146 24
614815 61523 6170 21
619111 619513 6211 1
understandiag (6] 6073 6 7
6123 13 61933 19 24
undertook (3) 6028 14

6047 20 6085 17
umdentified (1] 6164 17
uniform (1) 6182 13
uniformuty [1] 6182 16

unit [9) 6024 6 6037 17
6044 4 10 6045 20 6046 21
6064 16 6098 19 6157 23
United [2] 6145 19 6148 25
unts (4] 6027 25 6035 2
6138 12 15

umiverse [1] 6152 12
Umiversity (7} 6127 19
61649 6172 24 6200 15 17
20 21

university (1] 6201 5

unhke [2] 6048 13 6100 22
unpersuaded (1] 6090 5
unreliable (1) 6112 3
Upper (17) 6113 24 6114 5
14 20 611513 23 61217
6126 23 6146 17 18

6149 25 61543 61658
6172 10 6206 24 6208 9 k2
upper (71 6067 17 6069 5
60726 610212 615512 16
23

upriver [2) 6103 11 61352
upstream [3] 6024 7

6133 13 6166 21

usable (1] 6180 9

useful [3] 6065 10 6171 3
6207 20

uses (1] 6032 25

utilize (1) 6036 16

utibzed (3) 6075 24 6081 7
6085 12

utthzes (1] 6036 3

V-

vacated (1) 6080 20

Valdez [6) 6023 7 6133 3 6
6187 7 619221 24
vahdate (5] 6043 11 6140 14
21 61413 7

validated (1) 6150 16
valuable (1] 6191 27
valuation {11] 6143 8

6200 23 6201 21 22 6202 2
3 6 13 6205 18 6209 20 24
valuational {1] 6202 11
value (4] 6201 17 6203 1
6205 15 62103

valuing (1] 6209 9

varidble (3) 6214 12 13
varies (1] 6167 4

velocities (121 6031 14 18
25 60322 4 603315

6035 12 603615 19 23
6064 13 6101 2

velocity (1] 6034 15

verb [1) 6086 6

verdict (1) 6120 19

versions (1) 6208 23

versus [3] 6095 25 6159 6
6169 13

vertical (3] 6037 19 6068 2
6106 6

vessel (4] 6160 25, 6204 23
24 6217 17

vessels (1] 6204 25
vice-president [2] 6124 22
6126 6

video (2] 6024 1 6027 4
Videotape (3] 6059 9

6131 10 6136 15

videotape [17) 6046 25

6056 12 13 18 6057 5
6058 15 16 61312 6 16
61321 3 5 61368 9 11 i2
videotapes [1] 6056 &8

view [21] 6089 25 6090 3 4
5 18 24,25 60911 2
60921 4 6 7 6101 22
6102 2 6119 23 6128 11
61481 2 6

virtually (1] 6201 15

visit [2) 61407 9

visited (1) 6140 10

visual (4] 61425 9 11 16
visually [2] 6027 18 6131 19
VOIR (2] 6205 21 6220 10

Your {2] 6205 20 6209 15
Volume (116125 15
volume (4] 6037 17 20
6058 6 6103 16

- W -

wages 1] 62071 22

Watting (1] 6059 2!/

wanted [10] 6024 4 6028 17
6029 2 6050 14 6060 4
613325 61516 6156 25
6164 19

wanting (1] 6089 22

warmer (1] 6031 23

Wartz (1] 6127 17
Washingtoa (8} 6033 13
6127 20 62006 20 2!
6201 12 13 25

watch (1] 6060 4

Water (1) 6102 10

water [42) 6025 22 6026 4
21 60276 9 603111 13 17
18 19 21 25 60322 4
60331 15 6034 14 16
6035 12 6036 11 12 15 19
23 6049 19 6056 9 6058 6
6059 20 6062 18 20

6064 13 6084 11 6101 2 24
61029 13 14

15 18 6123 11 6169 8
6179 20

waters (9] 61855 6 6186 12
19 23 61878 15 619911
14

We'll 2] 6032 22 6136 14
we’ll (7) 6032 25 6098 16
6104 25 61311 620012
6214 20 6217 23

We're (8] 6039 24 6041 18
6058 15 6109 15 6125 14
6137 22 61551 6180 2!
we're (42) 6028 5 6038 19
6039 23 6041 20 21

6044 24 6047 2 6049 20
6066 13 21 6068 2 6070 14
6071 23 6073 21 6074 15
6077 5 15 18 6082 15
6086 17 6098 18 19 6102 4
7 61045 6137 10 6157 15
6166 19 6176 11 21

6177 15 6178 17 18 19
6179 15 618012 22 23
6189 24 6198 5 6211 16
6212 23

We’ve (6] 6065 16 6083 8
6093 4 6112 13 613112
6184 2

we’ve {19] 6029 19 6041 10
16 6046 19 6049 9 6053 20
6063 23 6065 19 6068 1 21
22 612113 6146 8 6164 20
6170 25 6172 16 6184 2
6188 6 6192 10

Weak (1] 6176 25

weak (1716176 13 14 16 17
18 61772 8 61781 11
618017 19 61851 19 22
61861 22 6188 6

week (6] 6028 24 6181 20
6182 17 18 6198 6

transfer to week
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VOLUME 34

Conoordance by Look Sec 73

weekly (2] 6181 5 6

weeks [1) 6166 21

weighed (1] 6203 25

weight (8] 6097 17 18 19
6107 24 6108 11 16 6204 18
weir [3] 6062 19 6126 10 12
well adapted (1] 6057 2
weren’t (7) 6043 7 6124 21
25 61275 613411 6169 23
6194 9

whatsoever (2] 6150 9

6216 19

whenever (1] 6161 19
whereas (2] 6187 14 6188 2
wherever (1) 6035 4

wholly (1] 6043 17

wide [2] 6027 22 6044 19
width [1] 6062 24

Wild (116176 21

wild [36) 6176 12 15 6177 2
61781 5 6 11 14 19
61799 10 13 14 15 22
618023 61811 7 12 19
618322 61843 17 20 25
61851 7 14 18 23 61861
7 20 6190 18 61911 61935
Wildhfe (1] 6145 14

William (35) 6089 22 6090 !
24 612216 6173 16

6174 1518 19 61755 9
6176 10 13 16 6177 12 14
17 24 6178 6 15 61815
61844 9 6186 17 6187 13
61906 61956 14 61996
62077 10 16 62088 12
6211 2576212 4

willy nilly [1] 6056 25

wind [1] 6099 8

winter (6] 6031 15 6078 8 9
6080 14 6108 13 18

wired (1)1 6137 4

WITNESS (7] 6059 2

6069 13 60808 6163 15
61729 62004 6212 18
Witness [316/63 12 61725
6199 25

witness {4] 6/23 16 6124 13
6164 20 6210 2
WITNEFSSES (1] 6219 2
won't 2] 6073 5 6150 7
Wood [42) 6025 18 6026 22
6027 23 6047 24 6048 7 10
11 6053 4 6056 13 6057 17
18 20 6058 2 3 6084 2] 25
60853 13 14 6128 23 24
61293 7 61312 23
613316 6134 13 14 25
61351 4 19 20 21 61369
16 6140 23

24 61411 2 18 61596
vwoops [2] 6102 10 6109 13
word [3] 6083 13 6136 25
6190 16

words [17] 6032 3 20

6039 2 6041 21 6049 13
6050 20 6061 23 6062 25
6075 13 6079 7 6083 18
6107 16 6108 23 6151 18
6181 10 6185 16 6191 15
Work (116033 11

work {33) 6025 11 6027 10

6033 12 6034 11 6047 3
6048 2 6070 12 60832 7
11 14 6084 23 6086 1
6091 16 6111 17 6126 23
61358 614813 61518
6164 12 61695 6201 12 21
6202 1 62035 6205 12
62062 4 6 8 62085

6209 9

worked (8) 6065 6 6128 16
6148 20 6206 12 6208 15
62091 4 16

working (8] 6125 25 6126 7
6143 24 616325 61735 6
12 6208 4

workings (1) 6102 9

works [6] 6038 2] 6047 10
6060 22 6102 22 6169 18
6185 12

world [3) 6129 16 17

6169 18

worn (1] 6108 22

worried [2) 6059 22 6200 1]
worrywg (1] 6090 10

worth (1) 6194 25

wouldn’t (5] 6025 12

6054 24 6152 3 619113 16
wrap [1] 6218 8 '

write (2] 6024 23 6139 2
written (1] 6138 7

wrong (4] 6060 10 61221 2
6150 25

T

Yeah [67] 6024 11 6029 12
6030 23 6035 6 21 6037 19
6039 7 6042 18 6044 21
6046 14 6054 11 6055 22
6056 11 17 6061 4 6063 6
22 6069 13 6070 25 6072 5
6073 7 6074 22 6075 3
6077 12 18 6078 6 6081 17
6082 9 13 60838

6084 4 15 21 6086 4
6087 2 18 25 6088 23
6093 16 23 6095 14

6096 12 6097 18 6104 S
61057 61065 61102 25
6113 10 611425 61158
61164 18 611712 21
61185 611916 61225
6123 5 61254 6128 2]
6133 21 6136 18 6143 25
6145 13

6157 20 6173 11

yeah (1] 6145 21

year [101] 6031 15 6033 3
6037 7 6062 5 6066 16
6068 22 23 60693 11 13
14 18 20 21 60725

6073 20 6074 4 12 13
60751 2 9 6076 11 22
6077 13 6078 10 12 13 14
22 60793 5 16 6080 18 19
60812 39 13 14

15 17 18 20 60826

6088 11 6092 16 6099 16
19 610013 14 16 18
6106 12 23 24 610915 16
17 18 20 611021 61117

20 61121 7 18 6114 18
611716 17 23 61187 23
61196 17 19 613013
6138 21 613919 21

6140 10 6145 5

614720 24 6151 8 616725
6168 5 13 617019 61732
61765 61772 6179 4

6183 3 61958 62079

year by-year (2] 6142 4

6151 24

year to-vear [3] 61521 10
6179 3

years [86] 60362 3 25
6037 11 60557 6063 3 15
6064 22 6066 25 6067 19
6068 12 13 6069 15 17
6071 3 6072 6 6074 4 6 21
6075 24 6078 4 6079 11 15
60809 60816 7 6087 7 22
6088 17 6093 4 6 22

6094 16 18 6095 13
6106 11 6107 14 18 19 20
23 25 61081 611515
61193 4 61214 61257 17
612617 6128 16 22 61378
61386 61429 11 14 15
61475 6 12 61489

6149 22 25 61502 6156 24
6157 1 6164 14 6166 14
617025 617221 6173 14
6179 4

15 61802 61838 11

6184 25 6191 6 10 6195 4
6203 11

yellow (1] 6077 23

Yentna (5] 6165 16 6168 9
10 12 14

yesterday {1) 6144 15

yreld (2] 6174 3 6176 ]
you'd (716111 14 6136 18
6138 20 6207 9 12 6208 7
6209 8

you'll 2] 6031 § 6200 9
You've (10) 6079 19 6088 3
61233 19 61405 61826
619021 6205 25 6206 2 14
you’ve (53] 6028 3 6035 23
6041 1 6048 18 6049 8 22
6055 15 6060 15 6066 18
6075 4 6079 18 6083 6
6086 16 6090 18 21

6095 16 6098 4 6104 18
6107 3 61091 11 6111 18
6121 23 61246 10 6126 14
23 613422 24 6146 8
6152 16 6158 23 6164 12
6166 8 616725 6173 8
6174 22 6180 16 18 61861
6190 13 6196 19 6205 12
23 6206 6 6207 23 6208 1
4 15 18 6209 16 62167
6218 11

young [1] 6073 /

Yours (1) 6147 14

yours (4] 6127 14 22

6190 14 6192 11

yourself [4) 6083 3 6166 6
6169 14 6203 2

Yukon (1] 6173 13

-7 -

zero [5) 6121 17 18 19 22
6178 17

zeroing {1} 6179 12

z00m {3} 6045 15 6101 16
6214 23

zoomng (2] 6050 8 6102 4
Zooplankton (2] 6093 2 3
zooplankton (12) 6080 16
6088 24 6092 13 25

6093 13 17 18 6094 15 20
21 60952 3

From weekly to zooplankton
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R Val 3y 62258 Val 3§ 0227
D] IN THE WNITED STATES DISIRICT QART PROCEEDINGS
[7a) AR THE DISTRICT CF AXSA
inre- ) Cme N AB-IFS CIV (R Jurvinai3 004 m
’ ) ) Ao Alasa + «Call to Order ot the Court)
- - The BOON \WDEZ ) Wdeshy Ay 6 TR A THE CLERK  All risc
1) ) &'(I&_a‘m. NS |« THECOURT Good morning ladies and gentlemen This
‘ TRAEIRIS RIED ! 16 1sthe continuation ol trial in case AB9 0095 civil 1n re the
| 2 TRIAL BY JRY  FTH DAY I
; g0 EERTE THE HNRMLE H RSSEL HILLAD, JOE « Exxon Valdez
VUMD Ps &5 41 8 We have Dr Nickersononthe stand  You understand you re
PEARANCE?ﬂtm Tresripian i ) sull under oath?
A Pt G ey I 1oy THE WITNESS Yos
| (B) Jamn, Bell Eolgr & Gaory 111 CONTINUED DIRECT EXAMINATION OF PETER NICKERSON
: 33 Crolyn Street « 11 BYMR LYNCH
® R@%/mﬁ ' 1% QDr Nicherson you sull have n tront of you Ibelieve
RIN ONEILL s DX9346 and DX8993 1s that correct sir?
' ® STRVE SRR 15 AYes sir
X LRI thER ey Q Now have vou reviewed the report of Dr Karpoff on the
® Nonvest Oger (171 valuation of himited entry hishing pormits in this case?
@ Mm'mls M TSP us) A Yes sir
P 61/3%-350 (19 Q Andn that report Dr Karpotf makes the assumption does
@ b:{’l‘eL‘m RO ¢ 0) hu not that permuts are a lungible propertv that ought to have
1201 Third At Sate 20 ¢ 1) aconsistent value a common value from permit to permit at any
[r.)) Seattle WA SBI01 IR () givenpoint in ime?
A Y6510 1 A Yes
« 41 Q From your ruview of the CFEC data the hundreds of
%1 thousands of records that you have 1n vour computer and the
5 |
Vol 35 6226 Vol 35 6228
_ (1) For Defedrt m}g J BOARY 11 spucific transaction records that are tdentified in DX9346 do
o %%eu L&;s! Uite 60 » vou lind thatin actuality this 1s a property or a species a
Athoae K 501 11 kind of property that has a common value from permit to permit
i ) P SO7/2754557 41 4t the same sct of markel conditions?
L_J @ MIMMM i A No itdoesnt The price varies day to day by as much as
& el & Bon 1 4 hundred purcent very often a couple thousand percent
IVE (d Stex 71 Q Did vou atiempt to find an economic explanation for why or
| ©® Naw Yak Ny 10017 x1 how those differences come about?
l 3;521‘?% 91 A [ did in the sense that [ was able to look at the records
® JMESF AL 110y and scu that transactions have different characterisucs
Neel & Henell a1 Combination sales may have differunt values relative to sales
Wl ® g?:‘m Unan Taer 112) that appear to be just sales or family transactions or trades
' f o X ul‘l:a.;;e y'g;h (3 but there 1s no definitive pattern across any of those
— Fh 615/24 73 114 Q In the course of your study of this material did you look
PATRICK LYNH (1% nto the question of differcnces in catch and ratios of catch
} | @ EBERTRAD Mé AR (16 that are indicated by the landings data that you looked at?
an e did not go through the transactions files and match them
L B mo'as*‘”};zm"“ A We did hrough th files and match th
— s Aeles 3 SO ug with individual landings files on a daily basis
(%) 2/ a9 Q But vou did that on an arca basis?
T ® In mr(t:lak pp—— (m A Wedid onan arca by arca basis
‘J ) US Distrmct Cast ¢« 11 Q Did you lind that there are differences in the N ratios on
Z2W MhAae ¢ 1 the tvpe of fish catch in arca to arca?
m ;ﬂ%ﬁ( 955 (31 A Yes and they are¢ vast from ditferent permit types to
- 55 « 4 different permit lypes
LN J D0
! ; ® Reperoad by Regtstered Professioal Reorter ($ MR LYNCH YourHonor might Dr Nickerson come down
b Mdmgtt Sn Gart Rearters
@ Z50 Darely Street Sate 156
chaae K 5B
@ Fh S07/Z8-T1D
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Vol 35 6229
to this sheet so he can walk us through some of these
transactions?

l
|
|
|

th

NMAXS

Vol 35 6231
Q Trv to keep vour voice up
A The tvpes of transactions I think are all on this page

3 THECOURT Sure [think vou rv .omngto need to 3 Gisagift Tisatrade Sisanoutnght sale O otner
4) move that a little closcr to the jury 41 and C s some sort of combinauon sale  These appear pretiy
), MR LYNCH Or loanthem my glasses 51 obvious as to what they would be  When you go through the
¢ BYMR LYNCH 61 records vou hind out that sometimes vou will see a straight S
m Q Now this s the hirst page of DX9349 and thuse are the ¢ #nd nuxtto it — or here 1s an other that could be classificd
(8) transactions first 15 or so transactions in Dr Karpotf's (81 as a lrade and the person didn t write down trade he wrote
9 list? 9 other and sometimes vou will find a sale that wiil have a
10) A Yes 10 traded 1tem histed nextto it in the explanation column so we
a1y Q Now would you just sort of begtn explatning what this (1) are never positive that these are absolutelv ripht along the
(12) exhibit shows so the jury can use 1t about the nature of cach (1) way
(13) of those transactions and particularly the — what the CFEC 13 The explanation - there 1s the explanation of the tvpe ot
(14) data tell you about factors other than the transfer of the (14) transactions
(15) permut that go into the valuation? (15 Q Now this explanation dala where did you gt that?
16) A We started going through this a [ittle bit yesterdav  This (t6) A That comes right from the computer file
(17 trade number corresponds just to the exhibit line number that a7 Q And 1t got into the computer tile because 1t was provided
(18) Dr Karpoffhad Thisisthe permit number this is the (18) to the CFEC by the seller?
(19 fishery 1n this case it s the Prince William Sound purse seine (19 A Yes we think that It may be 1n some instances that CFEC
0 fishery And then this 1s the exhibit ine number again [ 1l (200 looks at the transaction and writes some explanation Idon t
21) explain why they are differunt numbers tn a second (21) know for sure what the actual work 1n that way 1s
(22) Thisis the transaction date so that s the date at which ¢ 2y Thisisthe seller the transferer This ts the person
(23) the sale 1s recorded by CFEC (23) that sbuying the permit and these are anv - called an ¢xtra
29 Q Thiss the year this s the month and this 1s the dav? (*&) comment field 1n thc CFEC data til. and actualiv vou can sce
(29 A Yes sir Ppriceis notin the CFEC files that sthe (¢ $) at various times 1t lists various information 99 percent ot
Vol 35 6230 Vol 35 6232
(1) price that Dr Karpoffcalculated as the price the permnt t1y the ime 1t s information that could be containcd through some
(2) should have sold at I assume the P stands for predicated t ) other source
(3) price I mnotsure Salesprice I believe appears ascost on (3 Q Now Dr Nickerson 1s it fair lo say that the information
4y hisexhibit actually listed as a sales price or net price 1n 4y 1n this exhibit DX9349 1s simply the data that s in the CFEC
(5) the CFEC data files so thisis actually in the data (%) file recompited by your computer in accordance with the
(6) Thisis the difference between these two numbers so this (6) transactions listed by Dr Karpoff?
(0 18the loss Dr Karpoffcalculated The nextcolumn -son (A Again with the exception of the P price and the difference
(8) this particular case Karpoff ts calculating 239 000 thistsa 8 and the X line but the basic data 1s all the same
9 sales price 1n the computer of 150 000 and theresa (9 Q Now on the first transaction what do you conciude about
@10y difference of 89 000 (10) that transaction from what you can sce tn the CFEC fil.?
(1) This1s a columa that describes the computer field that (tn A Well looking at this transaction this permitis buing
(12) tells the relationship of the buyer and the selier N means (12) soldbya Mr Lewis 1t saPrince William Sound suine
(13) not related And then this E X P column ts their comments at (13) transaction He bought the permitonJuly | 1985 for
(14) various times through the computer record that allows someone (14y $100 000 and then sold it four years later for $150 000 On
(15) to write 1n a comment If someone had 8 comment on & (15 June Sth 1989 that s the first line of Dr Karpoff's
(16) relationship [In this case there are no comments (16) exhibit There are no comments type of transaction is a sale
D The type of transaction refers to actuaily the — a (17 and 1t s listed as not a relative
118) classification of transactions that CFEC setup [think we a8) Q Now let s go to transaction two
(19) started to go through these ;eslcrdny A G 1sagift which (19 A Transaction two 1s a transaction 1n ~
(20) 1s an actual gift between the two parties A T 1satrade (200 Q That s indicated by — this1s the transaction we ro
21) which means that parties are trading something else besides 21y talking about?
the 2) A Well thisisthe exhibit line number in Dr Karpotf's
(22) permut ln other words it s more than a monetary exchange 23) exhibit This permit was sold on December Sth 1989 The
(23) And you 1l note another R over here sometimes there s a 24 recorded price 1s $100 000 As it turns out G stands for
(24) comment listed about what 1s traded and thure are other fields 5 1mmechate family 10 terms of a relattve  so this particular
25y 1n the computer records that say what 1s traded
Page 6229 to Page 6232 907 258 7100 MIDNIGHT SUN COURT REPORTERS
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iransaction has taken place between somebodv that [ assume 1s
immedtate - living in the household brother or sister or
«omething The type of transaction 1s «lassitied as an other
And it s listed as a trade and 1n tactin this particular
transaclion they hsted thev traded an SO4E salmon permut 04

th
[}

-

4
(5

Vol 35 6235
taken place on 12/5/89 and it s a hundred thousand dollars in
the record This oncistaking plave 5/7/90 — excuse me this
one 1s taking place 1/24/90 $280 000 hure 1s 260 These
things bounce around
Q Transaction number lour?

s stands lor setnet and E stands for Prince Willhiam Sound  So 61\ Transaction numbur louris appearsto be a pretty standard
1 the parties in this family Mr Russell Williams and Gregory (1 transaction number at lcastin the sense that 1t has the
st Wilhiams were trading these two permuts at that paruicular ) relationship — there 1s no relationship and sthasan S
9 ume and thev put on the survey form that there was a hundred (9) there 1s no other information on 1t
M thousand dollars in this particular permit trade a0 Q And five?
th Q And Dr Karpoff using his benchmarking technique (11y A Five happens to be a sale in which what s recorded as
assigned (1) $250 000 thisisaclose relative soit saG  We can see
1 a value to all Prince William Sound seine permuts of $330 000 (13) the last names arc the same so we can sec this partcular
13) and concluded that it was damage of $§230 0007 (14) transaction is taking place between immediate family members,
141 A Yes (15) so we don t know what this 250 represents at this particular
: 151 Q Now whv 1s this next transaction there in the transaction (16) pointintime
161 two block? (n  Going down to six you have the same thing goingon You
7 A Well when we looked at these particular files what we did (8) have a — this 1s where the problem comes in  [f you look at
“181 was combined all the annual files 1n terms of transactions and (19) five you see 6/29/90 this s being sold for 250 000 It s
91 what we lound under this permit number was that this permit 0 immediate famuly so we re not sure exactly what that means at
o1 number was sold again on June 24th 1992 1t actually appears ( 1 may or may not be one thing or another You go to the next
11 as not the 30th hine ot Dr Karpoff's e xhibit and this ime ( 1 transacuon four or five days later 7/3/90 same type of
)y Gregory Wilhiams is selling 1t to Larry Cabana and 1t appears (3 permut Prince William Sound purse seine permut that one 18
) to be asale norelative betweenthe two It s again sold for (*9 being histed a1 $200 000 and there 1s a G there soina
41 8 hundrud thousand dollars so what s written down 1s the same ¢ 5 difference of four days there 1s a damage calculation that s
s1 amount ot monev And Dr Karpoff now has a predicated price
a1t -
— Vol 35 6234 Vol 35 6236
11 238 000 and a loss associated with that sale ol this permut for (1 different by $25 000
t sccond time ot $138 797 ¢1) Q Now Ict me put this down you can resume the stand
W Q Sojuston this one permit the damages claimed are not the 3) Dr Nickerson
41 230 but $368 000 plus? () The assumption made by Dr Karpoffs that fishing permits
55 AYes 1) oughtto be like stoch that they ought to have the same -
6 Q Anvihing about transaction number three? 6) cvery purmit ought to have the same price at the same time
\ Wcll transaction number three we don t know a lot about (1 Dud you find other aspects of Dr Karpoff's approach to
¥ o oplwe have a price of the sales price of $280 000 This 8) valuation that you considered to be unrepresentative of real
n 15 124 090 1t s a combination sale and in these particular 91 value in looking at these tishing permits?
10 liclds we don t know what s in there or how much s described (10 A In terms of the individual data that s contained in his
I hutw cnone asscl or another assct So this s a pormit sale tn oxhibit which s Exhibit 3647 you can wander through this
1 Q Asancconomic matter what significance do vou ascribe Lo «t 1 whole uxhibit and vou ro onstantly faced with the dilemma that
t that piv v ol information? Yy purmuts that are sold in verv close proximity 1n terms of time
41\ This particular number the 280 000 dousn t nucessanly (14) vary by signiticant amounts sometimes as much as by a
15 rellect any arm s length transaction  Iftherc 1s a vessel hundred
6 tnvolved and it may say someplace cise  Actusllv in this one (15 lhousand dollars in a couple davs So they are bouncing all
17 itdoesn t say whatit1s It may say someplace elsc in this (16) over the place
118) compuler file that something else was sold and what it was but an  Q Forthe puriod covered by his report did Dr Karpoff find
in weodon t know how they are ascribing the dollar value so we t81 that all transactions resulted 1n damage according to his
¢+ 01 don t know whal this dollar value represents in terms of permut (191 method?
1 vilue 0 A No One of the things we did when we got this exhibit 1s

1 Q Now thistransaction number three occurs a hitle lcss

v thin two months after transaction number one and a difference
4 0l S180 000 b tween those two trades 1s that characteristic?
< Alsprety common You can see it here Thisonu s

ch

()

S

we went in and we pulled all these observations but the other
thing we did was look to sue 1f there were other transactions
that wure left out for some reason or another and what we
found was that there were 8 number of transactions actually 19
ot them Ihelieve thithid —thit were in fact sales that

MIDNIGHT SUN COURT REPORTERS
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M) occurred across this period and across these fisheries that had
() dollar amounts written down and the sales price ticld in the

3) computer files that was more than the benchmark so thev were
4) simply dropped So we do see obscrvations above and below
So

(5) they don tappear n this file at all
® Q You used the phrase benchmark could you explain what vou
(7 mean by that?
8 A Benchmark 1s aterm that s been used 1n this case to
9) reflecta particular or describe a parucular methodology used
10y by Dr Karpoffto come up with a predicted price of a permut at
(1 aparticularpointinume Esscntially what Dr Rarpolt s
(12) done ashe said some other permut tn the Alaska fishery 1n
(13) particular the Bristol Bay drift gillnet permil and the
(14) southeast seine permit move 1n exactly the same way
(15 Q Let me direct vour attention to DX5035  Docs this chart
(16) explain what you mean by the assumptton that the permuts
would
(17 move 1n the same way at the same point (n time?
(18) A Yeah thisisa graph of a benchmarking techmque that
(19 Dr Karpoff described in which Bristol Bay 1s moving in a
(200 partucular point in ime and this particular benchmarking
(21) technique supposedly says that what happens s Bristol Bay
(*2) moves by X percent and the Prince William Sound driftnet will
(23) move by the exact same percent that s how the svsiem I think
(4 wasonginally setup These are lairly close to parallel
(25) thev are not exactly parallc] because vou re dealing with

76 94 VOLUME 35

NMANG b

l
i

Vol 3> 6239
technique The tirst adjustment was that 1 vou look at the
88/ 89 89/ 90 period 1n which vou have Prince Wilhiam
) Sound dnitnet going up faster than the Bristol Bavy or 1n lact
<) 1t s going up and Bristol Bav 1s going down vou use a -
5t benchmark technique straight benchmark technique over that
) period vou would get no damages at all
" What Dr Karpott assumed was that the Prince William Sound
® driftnet price should have been six purcent higher  So he just
(9 pushed that curve up and said the losses are simply that those
110y prices should have been six percent higher than thev actually
tun were And when he reaches the peak period the 897 90 period
tl v which s the highest price these permils ever reached then he
(13 started benchmarhing  From that particular period we sce the
t1a) driltnet Prince William Sound starting 10 go down  So he did
(15 two things he jacked up this inittal period  And the sccond
(16 thing he did he started benchmarking once he reached the i
peak
(17 of this particular price —
(18)  Q So he didn t start benchmarking at the time of the o1l but
(19 some later time right after the Prince William Sound permats
(20) had reached their peak in value?
1y A Yes sir
2.)  Q And if you just looked at the benchmark from the date of
¢ 3 the o1l spill you d get a picture hike the one that s on the
(24) screen?
(5 AYes

o

Vol 35 6238
(1) percent so they don t look uxactly the same but this s the
(2 standard benchmarking idea that these things are moving the
(3) same
4) Q So Dr Karpoff's damage calculation is bascd on the premise
(%) thatif you look at another type ol permit in an arva not
) affected by the o1l spill the wav it moves would be a fair
(M indicator of what would have happened inthe o1l spill area it
(8) there had been no otl spill 15 that correct?
9 A Yes exactly
(100 Q Now let me direct vour attention to DX5035 with an
(11) additional line  What dous the green line reprisent?
(12) A The green line 1n this particular exhibit shows the actual
(13) price ume line of the Prince William Sound driftnet fishery
(14) So it shows that using 89 as a starting point that
(15) particular permit rises through the end — into the 89/ 90
(16) period reaches a peak and then starts down It s in fact
(17 nsing while the Bristol Bay dniftnet 1s in fact falling
18) Q So1nusing the benchmark approach that Dr Karpoff
(19) described in actuality the Prince William Sound driftnet did
(20) better than the benchmark for most of the period that he was
(21) claiming damage s that correct?
22) AYes
(2 Q How did — how was he able to arrive at a damagc number
(24) like the numbers we were sceing on 93467
25) A Well he made two adjustments to this particular

Vol 35 6240
(1 Q Now did you look into the accuracy ol the assumption or
() accuracy of the method that attributed the - to Bristol Bav or
(3) tosome other part of Alaska a precudent setting a
4y benchmarking charactenistic for permits in Prince William
Sound
() or Cook Inlct or kodiak?
61 A Yes
1  Q What did you find?
8) A We found that 1n looking at whether or not Bristol Bay -
9 actually we looked at whether Bristol Bay dnift gillncts or
(10) southeast purse seines in fact fit — would fit the definition
(1) of a good benchmark for these other fisheries the orl area
(12) affected fisheries and we found that they didn t
(133 Q What led you to that conclusion?
(14y A The assumption that Dr Karpoff uses 1s that these
(15 particular permits these different sets of permuts the
(16) benchmark one which would be Bristol Bay or southcast purse
a7 seine compared with these other permuts that he s calculating
18) damages for move the same way all the time Sothat one goes
(19) up the other onec goesup Notonly do Lthey go up 1n the same
( 0y direction butby the same amount all the time
-y When we look historicaily at whether these in fact
(2.) benchmarked against cach other whether you could predict
what
(23) was happening in one by looking at the other you find there 1s
(24) very little relationship at all For a couple purmits you do
(25) find that they move 1n the same direction often but not by the
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same amount and thev just don t ben hmark well
much disparity across the vanation
Q Did vou look 1nto the question ot why 1n your judgment 1t

There 1s too

would be - the movement of prices tn these benchmark permuts

didn t correspond 10 the movement of prices of permuts of the
non benchmark?

\ Yes we looked to see why thev don t move in the same
direction at the same tme all the time why 1sn tthat true
within all tisheries 1n Alaska and what we concluded was that
these lisheries were very different  You started out that they
arc in different locations so they have differcnt costs
associated with getting to them and different arcas get
diffcrent prices tor fish thev fish at different umes of the
yvar so they may be getung different prices

Copper River fish get a higher price than other sockeye
salmon because they are an early run of sockeves They catch
different stocks of fish and different species 1n those stocks
so one particular — for instance Bristol Bay about 90 percent
of the hish they catch about 90 percent ~ over 90 percent of
their revenues come from sockeye
That s considerably different than other areas and the
samc thing applics wath Prince William Sound seine and
southeast scine Prince William Sound scine s — it s more
than predominantly a pink fishery it really 1s a pink
lishery Aad if vou look

{

Vast majority ol its lish are pinks
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harvest hetween 82 and %3 Prince William Sound drifinet has
a decrease 1n harvest Cool Ialetiswven Overume and
historically what s going to atfect permit prices is the income
these tishermen can generate from therr fisheries And if you
have big runs or run size averages start to chimb or fall
that s going to affect the valucs of these permuts

MR LYNCH Offer5186

(Exhibit DX5186 offered)

MR O NEILL Noobjecuon

THE COURT DXS5186 1s admitted

(Exhibit DX5186 ruceived)

BY MR LYNCH

Q DX5442 is a companson of seine tleets by catch species
mix Could you give us a quick explanation of what the two pie
charts describe and their source sir?

A Karpoff's assumptions are that these two seine fleets
correspond in terms ot value of purmit with the southeast seine
fleet so you can draw the conclusion that these two are
supposed to look the same they should also look the same as
southeast which they don t But you can sce the Prince
William Sound fishery this is the purse seine fishery 1t s
predominantly a pink fishery

Kodiah fishery has a lot of pinks although that number has
buendechning 1nthe last tew vears It s got a large
proportion ot socheve and a large proportion of chum  The mux
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at southuast 1t has a relatively strong income from sockeve
which 1s diffurent trom Prince Willilam Sound so there are 8
lotaldifferences

MR LYNCH Your Honor offue DXS5035

{Exhibit DX5035 otfured)

MR O NEILL Noobjection

THE COURT Dcfundants S03S ts admutted

tExhibit DXS03S reccived)

BY MR LYNCH

Q What 1 1 do st you Il hulp me s pothrough some charts
that plot the differences that vou were talking about  Before
vou onthe screvnts DXS5186 and could vou very briefly
Jo  ribe what that shows and what the relative importance of
vach of those arcas 1s to the benchmarking techmique that
Dr karpotluscd’

\ [ Il start with the benchmmarking The benchmarking
i« hnique that Dr Karpolfuscd assumes that the Bristol Bay
drittnet moves the same way tn value as the — the permits
moves the same wav in value as the Cook Inlct driftact and the
Prince William Sound drifltnet - We find that they don t really
move the same wav in value they bounce all ovur the place
And onc ol the reasons that thev may bounce all over the place
1s simply that these harvests vary tremendously

Il vou look atthe 92/ 93 period | m prching a number
hecausc there 1s a big jump  Bristol Bay has a big increase in
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of fish 1s diffurent which means their income 1s going to be
different  If we put up the income from these two the sockeye
are bringing a lot more sncome than the pinks are  So you end
up with different revenucs (lowing into these particular
fisheries

MR LYNCH 5442 Your Honor

(Exhibit 5442 offered)

MR O NEILL Noobjection

THE COURT Dcfendants 5442 1s admitted

(Exhibit 5442 received)

BY MR LYNCH

Q 5508 Isthat a similar sct of pie charts showing the
vatch differenuial between Bristol Bav gillnet and Prince
Wilham Sound gillnet drift gillnet?

A Yeah this s the same sort of thing only two different
lisheries  As ! mentioned Bristol Bay i1s predominantly a
sockeve fishery and that s what this shows Prince William
Sound 1s another mix of fish and in fact coho and chum
constitute a large part of thuir income of that particular
fishery

MR LYNCH Offer 5508 Your Honor

(Exhibil 5508 otfcred)

MR O NEILL No objection

THE COURT De.fendants 5508 1s admitted

(Exhibit 508 reccived)
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BY MR LYNCH
Q Show vou Defendants 6094 and ask vou 1f vou would explain

what this pie chart shows and what - the source of the

Y

Vol 35 6247
wsignificant and 1t doesn t €M 10 me ruasonable 1o assume
vou could have damages 10 8 permut in this particular tishery
that are caused bv the o1l spll (f what we re talking about 1s

4) information 1s on which 1t was prepared? | (4 damages to some sort of pink harvest
5) A This particular pic chart shows the pereent of income or Y Q Dr Nicherson s il vour understanding that in thrs case
16) earnings, these are gross earmnys that flow into the kodiah | ) plainulfs claim in part that the o1l spill caused a decline ol
(n seine fishery from the Red and Akalura Lake sockeve fisherics T prices through 1991 s that correct?
® My understanding the reason I looked at this parucular ® AYes
9 setof data 1s that the claims that the Kod:ak fishery s permit ¢ Q Have you looked 1nto the question ot whether price would be
(10) has gone down 1n value 1s somehow related to loss of future (10) a factor 1in affecting the valuation ot limited entrv fishing
(1) harvest and the future harvest s the Red and Akalura Lake (I permits?
(12) systems Those systems although I3 6 percent are not a large (1M A Inthe sense that we ve looked at permut prices in the 89
(13) part of this they are relatively a good size part of this (13) and 90 and 91 periods the answer s ves
(14 fishery but they are not a domunate size of the fishery and you 04 QI mshowing you DX5420 and s that a plot ot the price
(15 wouldn t expect losses in this fishery related to the permit to (15) average price that Prince William Sound dnift gillnet salmon
(16) exceed what the income was in this fishery under any set of (16} permut holders would receive on the combination of their catch
(17 circumstances (1N based on vour data?
(18) MR LYNCH Offer DX6094 8y A Yes
(19  (Exhibit DX6094 offered) (19 Q What s the source of the price information?
(-0 MR O NEILL No objection t 00 A Thisis trom the Commercial Fisheries Entry Commussion
1) THE COURT Exhibit DX6094 1s admutted (1 Table | A
(22) (Exhibit DX6094 received) .y Q Now sir applying the tvpical economutc analysis that vou
23 BYMR LYNCH (.3 would to a valuation problem what s the sigmificance of these
269 Q DX4855 Alpha (29 price data?
(25) A This s another pie chart this represents the CFEC ¢ 51 A Fishermen generale income {rom their permits by catching
Vol 35 6246 Vol 35 6248
(1) information on shares of earniny s of the various species of () tish and selling them There are two things that they are
(2) salmon in the Prince William Sound drift gilinet fishery This {1 concerned with and have to be concerned with one 1s how big
3) data 1s from the 1984 through 1992 CFEC landings file So we 3y their harvest s and the other is the price of the fish that s
(4) went back to the onginal landings file and actually compiled (41 generating the gross income that s where thev get ail therr
(5) what this was by species and we [oft out 1989 because that was (5 grossincome So price s half of what they are looking at
(6) the oil spill year 6) When thev geta high price they are going o get a high price
(N What we find 13 as pink harvests or actually carmings from (0 regardless of what their harvest1s  So price [luctuztions and
) pink salmon in the Prince William Sound drift gilinet fishery ) trendsin price {luctuations are yoing to have affects on what
(9) are only 5 6 percent of all the carnings made by this (9 permut prices actually are
(10) parucular fishery The rcason I was looking at this this (100 Q Did you tind — weil Ict me ask you if you would to look
a1y particular fishery gets & vast majonity ol its income fishing un atDX -
(12) the Copper and Bering River deltas which wore not 1n any was 11y THE COURT Excuse me Mr Lynch rcferring to some ot
(13) 1mpacted by the o1l and | wanted to look and sce how much ot 11 your exhibits did you mean to offer 4855 A?
(14) that fishing was actually done down there as MR LYNCH Yes [did
5 The next thing that I wanted to do was look and see given a3 (Exhibit 4855 A offered)
(16) thatthe claim n Prince William Sound 1s that the fishery that 16 MR O NEILL No objection
(17 was damaged was the pink fishery how that would impact this an MR LYNCH And 5420
(18) particular permit  Evenif you completely took away - the (18)  (Exhibit 5420 offered)
(190 Department of Fish & Game said you can no longer fish pinks in a9y THE COURT Any objection?
(20) this particular fishery and if that was forever you would 20 MR O NEILL None
21) have a very small change in the permut price 20  THE COURT It s admutted
(22) This 18 probably — for the most part this 1s an incidental 22> (Exhibuits 4855 A and 5420 received)
(23 fish anafter the matn season hish It s more costly to catch (33 MR LYNCH I mgoingtoshow Dr Nicherson 5643 Alpha
(24) per fish because it brings in luss money It 8 very ¢ 4 foridentification and 1do not meanto offerit it s
25) nsignificant The pinks in this particular hishery are very (2% stnictly for demonstrative purposes
Page 6245 to Page 6248 907-258 7100 MIDNIGHT SUN COURT REPORTERS
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I BYMR LYNCH 11 going to work — the CFEC permit data and what conclusions
Q What sthe si_niicance ot that that s just a hvpothetical did
1 alculation? 1 vou draw trom that? Mavbeat [just bring this up to you
1+ AYes 31 THECOURT Somcbody had a piece of cardboard on top
51 Q What s the significance ot that calculation? 2 ol vour TV and | think that > what blocks out the overhead
61 A This s just a description an example of the effect ot 19 hghts
y changesin price on a fisherman s gross earmings  So in both & MR LYNCH Who savsthat lawvers don t know how to do
81 instances here we re looking at 46 000 pounds of fish The (M engineening’?
91 diffcrence inprice 1s $2 20 and 84 cents a pound so gross 8y MS WAGNER Orjudges
1m carnings are 102 000 1n one instance and 39 000 1n another » BYMR LYNCH
tty instance a0 Q That s approximate What significance does that have from
* ) Q Based on vour valuation experience and vour traiming  what (1) the standpoint of attempting to value limited entry fishing
4191 cifect would vou expect a foreseen decline of that nature to () permuts?
14) have on permut value? (13) A Well when vou looh at it like this you see that the
715y A Anvtime you see decreascs in the price of fish anywhere in (41 Prince William Sound drift gillnet salmon prices moves up 1f
n 61 that range it s going to have a downward effect fishermen are (5 vou look at the pre 89 vears 1t moves up prior to the permut
171 not gotng to varn as much and prices arc going to fall 16y price actually changing There scems to be some lag effectin
usy MR LYNCH Letmeputup DX5704 And Your Honor 1 terms of permit price Makes no sense  Fishermen get a fish
191 Il offer 5704 (18) price in a given year and that s going to affect their future
0y (Exhibit DX5704 otfered) (191 view of what the price 1s going to be
11 MR O NEILL Noobjection (0 [fyoupull itoverand lagita vear ortwo and none of
y THE COURT Admutted ( 1y these are perfect 1f we were to do all the fishenies and line
U (Exhibit DX5704 received) ( 1 tup getperfect matches but they would differabit You
# BYMR LYNCH ( 1 cando this across the fisheries in Alaska shift thus fish
s) Q What s plotied on 57047 ( 4y price and permut price a little bit and these graphs start to
’:4 (5 hineup Thisissort of every man cconomics
Vol 35 6250 Vol 35 6252
“1i A CFC s published numbers of pormit prices between 1977 and 1y And what [ did onginally when [ was doing this Theld
19093 1o rthe Prince William Sound drilt gillnet «1 themup to a hgyht and sue 1f vou could start doing that which
v Q Now Dr Nickerson ot s spend a sceond on the permut price 31 istypical geta first brush impression There appears to be
41 ade of the column here because vou and I talked gbout the (43 a good relalionship between hish price and permit price Asa
S lact that the prices that you see in the individual records 51 matter of fact it appears to be a better benchmark than you
61 vary veey widely - How is that aumber the CFEC price number (6 would have lor other things in this case
7 alculated 1f you know? v Q Sodid vou find - 1 think vou told us earlier that when
1 AWl nnchanged in 1980 sothe numbers and the hars to 181 you looked at the benchmarking process you found that the
9 the felt of 1980 are diffurent than the bars to the nght ) Prince Wilham Sound permits had gone up after the oil spill?
i CFEC gocsin and 1t looks to sec 1f thuir ifis or transactions a0 A Yus
1 over —under 500 cxcuse me and they ox lude them and they i Q And that was a tune ot lalling price?
11 takc a running average of what sleft ) AYes
i1 QlInthataverage do thevinclude gift transactions? 13 Q Did vou find thal the purmits in the o1l affected areas
140 A Thev don tinclude gifts Andanthe 79 poriod thes did ti4) reacted to price immediately atter the o1l spill?
15: other things (1sy A The o1l area atfected permut prices afier the o1l spill go
160 Q But trom 80 anward they - are therc other transactions ué up after the oil spill to historic highs They don t seem to
171 which they exclude because thev do not consider them to be (17 be reacting in that cvent window sort of scenario where you see
18) indicative of an arm s length transaction? 18 some downfall on permut prices In fact all of these continue

'
n

(SR}
()}
« 9

\ Whenuver a transaction s under SS00 1t mighthe a catt (f
1t s not listed as a aft
Q Sotransactions under $500 arv uxcluded from this average?
A Yeoes
Q And | mputting DX5420 over DX5604 1f [ can getat there
and that supcrimposcs the price vxperience of holders ot drilt
permits 1n Prince Wilhiam Sound with the CFEC ~ thisisn t

({171
(0
tn

(N
(]
5

1o go up and reach historic highs quite a bit of ime after the

oil spill So we re not seeing price cffects we re not seeing
lots of differunt effects we re seeing some other effect going
on there

Q Did you see anv evidunce of an v xplanation of why prices in
Prince William Sound tn particular did not scem to react to the
fall in salmon prices immediately alter the o1l spill?
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) A Well we ve postulated and I think Ro_er Lohrer supported
() thisnhis deposition and comments when the o1l spill
(3 occurred there was an awtul lot of monev flowing into Prince
4y William Sound and Cook Inlet and in kodia\ in tcrms of
clean up
() and things like that and there was just a lot of vash
(6) available
(1) There were also options related to whether or not there was
(8) going to be compensation associated with that so these
permits
) took on other value in that these peopie were making lots of
(10 money and there was lots of cash flowing around thev didn t
(11) want to sell thetr option to be 1n that tishery at that
(12) particular point 1n time
(3 Q Let me direct your attention to DX2961 or a portion of
(4 DX2961 Isthis the permit news entry that vou were referring
(15) to?
(16) A Yes
(a7 Q And this1s a column published by Roger Lohrer the broker
(18) who testified for the plaintiffs in this case?
(199 A Yes
(200 Q And from your analysis of the statistical data does Mr
2) Lohrer s suggestion or indication that he thought that prices
22) had been held up or bowed up by the o1l spill bear out when
you
¢ 3) do the staustical analysis?
(4 A Yes Roger Lohrerissayiny that some arcas have inflated
2%) values and the areas we find scum to be above them higher

4

7694 VOLUME 33 WMAL
Vol 35 6255 )
1 Q Now would vou duscribe What vou did to redte that
1 printout’ )

1

\ What [ did was 1o tart ot with was assume that this

particular sct ol assels these hishery pernuts avquired their

151 value because they generale tulure income that s 4 standard
16
a
[t
©
(10) 1nstance 1f this asset 1s going to generate a hundred thousand
() dollars of income this year and a hundred thousand dollars ol !
(1) 1ncome next vear and a hundred thousand dollars ot income the
13 following year and there 1s a stream that vou think 1t s going
(14) 10 generate income it has cerlain value there s a tvpical i
(15) way of valuing what an assel or a business actually 1s
016)  You take the present vaiue of those net flow of income
a7 And { apphed that to this particular market in the following
(18) way
(19 from the fishermen s perspective tnterms ot losses thal might
(0} be associated with a permut
(21) 1n particular were losses associated with future harvest
(22) particularly the future harvest loss in the Kenai system 1n
23y 1994 and 1995 And the alleged loss of fish i1n the Prince
¢ & William Sound period starting 1n 1994 the pink fishery and
¢ $ going on for anindefimite period

teehnique tor fooking al the value of assets stouks Luncrate !

) 1ncome that way amounts gencrate income thal way ol culera
) And the normal wav ot valuing an asset likc that 1s to Jook
) atthe present value of their future stream of income  So for

I first of all looked to see what the actual claims were

And the losses that | looked al

Vol 35 6254
(1) than you normally think they would be the o1l affected areas
(2) and then he goes onto explain
3 Q Do you have an opinion as 1o whether 1t 1s realistic or
possible to create a true estimate of the value of fishing
permits on an across the hoard basis given the dala that s

(4
($
(6
(7

presently available?

A lthink given the data that we have trom CFEC on

(8) transactions and the huge vanability associated with the

9) pricesthat are recorded that we can t on anindividual by
(10) 1ndividual basis say that this pcemit lost X dollars and this
(11) permut lost Y dollars
12 Q Do you think there 13 an across the board basis that is
(13) possible?
a4 ANo
15 Q Did you at my request attempt to develop an economic
(16) estimate of what might be a reasonable way (o estimate
possible
a7 affects of the o1l spill on the value of limited entry fishing
(18) permuts?
19y Al did but that esimate 1s bascd on some lairly strict
(20) assumptions that [ don t necessarily think would apply here in
1) thetr entirety
222 Q Let me hand you my only copy 0f 9349 Alpha Isthata
(23) printout that you prepared from the data that you had compiled
(24) from the CFEC files?
29 A Yes sir

1) Q Let me tnterrupt you
¢ ) significance did he give to those perceived or those possible
6}
(4
[t
6
M Q Excuse me for the tnterruption could vou continue lo
(8
9

(10) as thetr maximum number forecast tor lost tish on those

an particular fisheries the Kenat was 778 000 lish was the

(12) number they came up with after looking at ADF&G [orucasts for

113 94 and 95 and the Prince William Sound (ishery 1l was

(14 1 830 000 fish [believe

% fish that plainuffs had used as a basis for lost value harvest
(6) and applicd that to gross revenue

(17 So basically I msayingifthere are ten fish loss and

(18) those fish are 2 dollar a prece fishermen would have lost ten

(19) dollars so | applied that to all the numbers
« 0 distnibuted those losses across the different fishenes
¢ 1 Prince William Sound I took those pink losses and applicd it to

(2 ) the seine fishery and in Cook Inlct [ applied ttothe -1

(231 distributed 1t in a historical way the way those lhishuries are

( 4 histonically divided among the dniftact fishery the sctnct

¢ 5 fishery and the seine fishery and then simply said okay

Vol 35 6256
in Dr Karpoffs report what

future losses 1n — as a basis for his valuation?
A Il don tthink he talked specifically about reasons for his
He centered strictly on this

parucular valuations
benchmarking concept

describe?
A I'then looked al what Dr Carlson and Dr Brannon put down

And then | simply toak the price of

And then 1
Son
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thase losses will occurin 94 and 95 in the Cook Inlet
tishery or thev might occur thev are alluged to ocvur and
they are alleged to occur tor an inde fimite period of ime 1n
the Prince William Sound fisherv and I simply valculated whal
those harvest losses would mean Lo a permit holder given that
we start with a 1990 which s for the most part the maximum
permit price {or these particular permut holders and see what
that means as a loss to their permut value 1f thev lose that

i)
)

o

[L1]

Vol 35S 6259

Brannon sav thev show no ellcets so there was zero harvest
losses there

Q So vou didn t do calculation tor permits ot those tvpes?
A No

Q And based on the document in front of you what total
impact did vou calculate could be at least from a theoretical
economic standpoint attributed to the prospect of loss of
harvest?

31 harvest 91 A This number1s includes 156 permuts that were sold 1n 91
10; 1 had to go from a gross revenue loss 10 & net revenue 1oy 92 and 93 and were not sold — were not part of a second or
t1n loss Inordertodothat whatIsimply assumed was that (1) a third or a tourth sale and that s $493 937
1) cvvery dollar of gross net revenue loss would result — wll (1) Q Now under that method vou re assuming that any one of
11 no One percent loss in gross revenue would resultin 1 25 (13) those sellers wouid have gotten some larger number over their
114 loss in net revenue trying to be conservative in fixed costs (14) actual selling price?
15 nvolved us)y AYes
161 Q Did you calculate the difference that that would mean at 16y Q You don t attempt to apply a standard price and then deduct
1 various pointsin time? Sof you were scilingmm 90 1t a7 therr actual sclling price 1s that correct?
381 would be differcntin 917 8 A Correct
a9 A Yeah ifyoulookat 90 9l or 92 Asvou gotowards 19y Q And what s the advantage of that over the method that
hm 94 and 95 thesc losses bucome more scriousto vou so | (o Dr Karpoffuscd?
1) looked at those particular aspects of 1t also (1 A Well again lhavetoputacaveatonthis [ m making
1 Q Are vou acquainted with the testimony of Mr Lohrer and Ms (*» some fairly strong assumptions here about what the actual base
31 Moore that the decline in permut prices was attributable to ¢ 3) price would bu et cetera but what this says 1s that people
41 the concurn that tishermen had aboul lost - future lost « 4) that sold at about the same time period soid for the same -
<1 harvest? ¢ 5) had an equal loss so somebody that s selling 1n 1991 at Prince
1
- Vol 35 6298 Vol 35 6260
1 A Yes lam )y Wilham Sound scine permit 1s going to lose the same amount of
» Q And thatinformation according to thum began — can have ™ money as somcbody else selling in 1991 1in Prince William
Yy anatfect on the marketin 19917 Sound
o A Yes v seme permit Dr Karpoff's numbers are just all over the
i Q Andisittrue as vou told us that vou didn t find any ) place and Ican t come to terms with those
& affect from declining prices before 19917 9y Q Sounder Dr Karpoff's approach the damages from the very
1 A Yes 161 same spill to the verv same kinds of permits vary widely
1 Q What (fany judgments did vou make 1n vour calculation (7) because of his relisnce on actual prices?
v re arding geartvpe differcnces that i were thore geartvpes ® A Yes
10, which vou felt were luss likely to he impacted by these lost 91 Q Now you excluded second sales is that correct?
1 luture harvests than others? o A Yes
t 1 A [ did not make calculations for the Prince Willhlam Sound an  Q From the standpoint ot an economic analysis if a buyer
1 deftgillnet tishery  Tsimply don tthink giventhe very (1) purchascs a permit at a lower price than would obtain in the
14) small size of the pink earnings in that fishery thatany (13) market does that buyer reahize a benefit?
19 hange 1o permut price would be abaormal in that fishery It s a4 A Yes
161 only five percent of revenues  Anvhow you d have to lose all as) Q And st appropniate for that buyer 1o seek or to be
those revenues (o have a hive pereent atledt atall Tdont ter ontitled to damages on a subsequent sale 1f the permit was
1% think we re seeing that (7 bhought at an artificiallv low pricc?
10 Q So vour belicfis that the projected biolovical effects ag) A Not from an cconomic point of view no
0 that Mr Lohrer and Ms Moore relerred to really wouldn t a9 MR LYNCH Nothing further
v 1 affect the drift gillnet fishery in Prince William Sound? 0y THE COURT Cross examination
t 1 A Right t 11 CROSS EXAMINATION OF PETER NICKERSON
t 4 Q Were thure any other puar types that you put in that 1) BYMR O NEILL
anoal gon? (u  Q Doctor most of the consulting work you do 1s related to
91 A Kodiak saine fishery [did the same  Although Carlson and ¢ a1 what arca?
« 95 A Mostofthe work | do 1s probably dealing with large data
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(1) sets It sacross—1doalotoflabor work and
() discrimination work

3 Q So you work primarily in the labor discrimination or the
(4 employment area?
5) A Mostof the cases I ve dealt with

) Q And you work 1n personal injurv arca on occasion?

(0 A Very little

® Q And you get programs or have participated in programs to
9 lawyers on how to be an expert witness continuing legal
(10 education programs?
(1) ASortof My wifesan attorney she does the same thing
(12) youdo fora living so I get dragged into her CLE
(13) periodically
(14)  Q And there 18 something called the National Insutute for
(1) Trial Advocacy?
16 A Yes
a7 Q That s a school to teach trial lawyers to do what I do 1
(18) probably should have gonc but not having gone 1n any event
(19) you teach lawyers how to work with experts at the Natonal
20 Insutute for Trial Advocacy?
21y A Twicel ve beeninvolved 1n programs that my wile has been
(2) involvedin and [ ve served as aninstructor in various parts
(23) of that program
24 Q One of your areas of expertise ts child support in the
(25) State of Washington?

Vol 35 6263
i 80s  Whether Dr Karpotf has looked at anything Ulse sinee
t) theearlv 80s -
1 Q Youdon t hnow?
4 A Well -
1 Q Who published the seminal model work on Alaska permit
61 prices?
1 A Dr karpotf
& Q He published how 10 mode! Alasha permit prices in pecr
9y review journals in the varly 80s?
am A Yes
o Q And you haven t published any?
() ANo lhavent butldid have lunch with Dr Kkarpotf
(13 two and a half years ago and as we were discussing an Alaska
a4 fishery he said you probably know more about this than | do
(15) because [ haven t done much work recently
a6 Q Priorto 1993 vou haven tread a Fish & Game management
(17 report?
ugr A Notinthe -
09 Q You never did any work with the impact of the calastrophic
(01 cvents on a marketplace had vou’
t h A Notspecifically related to hishery no
¢ 3 Q Let stalk a little bit about — who are the two primary
¢ 3 purmil and boat brokers in the o1l impacted arcas who are the
( 4 two primary ones’
t 59 A Rosaleen Moore and Roger Lohrer

Vol 35 6262
(1) A Well my expertise in that particular arca 1s actually
2) fairly narrow 1 was appointed to the Child Support Commussion
3) when they wanted to rewrite the child support laws and as a
4y commussion we developed a new child support schedule which
went
%) into effectin 88 and was changed considerablv [haven tdone
6y any child support work 1n probably three years
(M  Q Three years?
(89 A Somewhere around there [ ve consulted offand on
9 Q And with regard to the specifics of Alashan {isheries vou
(10) don t know much do you?
(1) Alwouldn tsaythat I vebeentcaching tisheries and
(12) using Alaska as an example for cight years now
13 Q Do you want to talk about the specifics of the Upper Cook
(14) Inlet fishery and the gear types and the harvests and the
(t5) dates can you do that?
(16) A Well we canputall the data down IdontthinkIm
(In prepared to give you point by point and day by day [do think
(18) that I probably know this data now and the market for these
(19) fisheries certainly better than Dr Karpo(fand maybe anybods
(20) else 1n the world
21 Q Isthat nght?

(22) A Yes
(23 Q How many ycars has Dr Karpoff spent studving Alaska
permit

(24) prices?
(25) A My impression 1s that Dr Karpoff did studics 1n the early

Vol 35 6264

i1 Q And with repard 1o the specifics of what s actuallv going

() oninthe market they work 1nthat cvery day don tlhey?

3 A Yes they do

&) Q And they came herc and shared with us thetr wisdom you ro
sy aware of that arun t you?

@ A Yes

i Q So between Karpoffand Moorc and Lohrer we have the
expert

) who did the suminal work on modcling Alaska purmit prices and
(91 the two most prominent permut brohers in the state in the ol
110y impacted arcas in the State of Alasha 1sa tthat right?
un A Yes
) QAnd wehave you?

a3 A Yes

neg Q Now [wasinterested 1n your testimony about how the
18y purmit prices are all over the place Have you everdone any
(61 shooting?
an AYes

(18) Q Are you aware of the expression a shot pattern?

19y A Yes

(0) QLetmeseceiflcan find mytargets [ have gotten some

21) exhibits from the defendants that may be yours and [ waat to
22y look atthem and I m going to place 1n front of you what was
.3 givento me as Dcfendants Exhibit 54768 Do vou hnow what
(24) thiss?

*5) A These are - this 15 a scatter plot of Cook I[nlet salmon
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Vol 35 6265
setnet gillnet pormit transacuions trom 1980 through 1993
valculated trom the CFEC pormut transfer tiles and looking at
1 onlv the transactions from which 1t s permit only and unrelated
1 parties
51 Q And would 1t be fair 10 sav that we see the permuts
61 lustered along this guncral line thev generally nise unul
7y about 1991 and thun they drop and there 1s a large cluster
y here1n 1992 and 93 1s that & fair statement”?
A Lthink it speaks for selfl When we getintothe 87 or
i1 89 period [ wouldn tsav vou have a general nise thev are
t much more varied but vou have an upward trend from 1987 to
00
< 1+ and a downward trend then
131 QGoto 5477 B we sec the same hind ot clustering don t we?
e AYes
15y Q And indeed for 92 and 93 what one might describe as a
16 pretty tight shot pattern?
anr AYes
am Q And with regard to the Prince William Sound salmon drift
191 gillnet permits in Exhibit 5478 B again we sce general trends
o sn t that nght?
1 AYes
t 1 Q And we sev adrop don twe?
UV Yes
41 Q And with regard to hodiak salmon purse suine permitsin
51 Y184 B weagain see trends and clusters and indeed clusters

&

~ w

Vol 35 6267

tr A Would vou do that slowlv?

1 Q You would expect intormation regarding the long term
) negative impact trom the o1l spill would have a negauve impact
14) on permit prices in Prince Witliam Sound?
15) A ltcould
(&2 Q And this s the kind ot event which could trigger lower
7 permit prices you d agree with that proposition?

® Altcould yes

9 Q Now vou wrote a report in this case and before the report
(10y vou didn t do anything to attempt to determine how the spill
(1) 1mpacted the vanous fisheries 1s that a correct statement?
(1) Youcame to your conclusions wrote a report and at the time
(1) you wrote a report you didn t look at the various fishenes?
(14) A That s the preliminary report ves
us) Q So you formed your vitws and at the ime you imtially
(161 formed your views vou had looked at none of the fisherics?
un A [think at the ume [ wrote that report [ was addressing
a8y strictly the benchmarking technique and whether these things
(197 appeared to be good benchmarks so in that sense [ did look at
t 0y the fiskenes
¢ Q You ve made no attempt yourseif other than accepting what
(. ) Brannon and Carlson sav to take a look at how the spiil
(*3) 1mpacted these {isheries you just take what Brannon and
( 3 Carlson sav at face value don t you?
¢ 51 Al vebeenchecking to see it the 1994 runs are coming 1n

Vol 35 6266 Vol 35 6268
¥ around the same prices? (1 Q They are not are they?
1 A Yo ™1 A Well -
v Q And thuse are vour uxhibits aren tthey? 3 Q 89 fish abode in the inlet?
B A Yo 99 A Pardon me?

s Q And with repard to Prince William Sound salmon purse suine
61 pernuts in Exhibit 5185 B we sev ussenually the same
1+ phenomenon and esseatially the same kind of shot pattern
lon 1
%1 we less fruquency because we don thave as many data
{oimnt ?
N Yo
im - Q Now | wanted totalh 1f we could for a minute You
1 testificd a hitle bat about lish price and how vou looked 1nto
1 hish prive Would vou agree with the proposition on {ish price
1% that the connotation of taint 1s alwavs nugative?
aan A Yes
15 Q And bv taint we mean the possthilitv - the prescence of o1l
16 1na hshery isn tthat nght amonyg other things?
11 Altcould meanthat Taint has a negative connotation to
tsot
ih Q And vou would cxpuct — you ru of the opinion that the
o Exxon Valdez oil spill may have had an impact on permit prices
1 1n the otled fishery aren tyou?
(S A\ Yeo
v Q And vou would cxpect that information rugarding the
¢ 41 long term negative impact from the oul spili would have a
$1nepative impdet on permit prices m Prince William Sound?

51 Q Only 89 fish abode in the inlet off the Anchor Point test
) lishery 1sn tthat nght?
(A Mvimpression 1s somewhat diffcrent there 18 now
m1 vscapement in the Red Lake area they have reached
wscapement
w1 Q Arc vou an expert in cscapement?
a0y A No | mnot
a1 Q Arc you an expert on run [orecasting?
i1 A No Thatthe Cook Inlct tishery was expecting 35 000 to
13y 40 000 fish and they .ot somewhery in excess between 50 and
t4) 70 000 fish
5 Q Where when?
(61 A This was last Fniday [ biliceve
un  Q Do you know how that (its on the curves that they use with
(18) regard to measuring the fishery?
(19 A ldon t know cxactly
t0r Q You don t have any idea do you?
t 1 AMvimpression s - actually [ do have anidea Ifthey
t ) were expecting 35 - 3010 40 000 and thev got more than that
¢ v they got more than they were anticipating
t a4 Q Who caught them the drift flect or the setnet do you
(5 know?
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Vol 35 6269
A [ believe that was a drift fishery
Q How many fish are projected this vedr in the Upper Cook
Inlet fishery?
A Idon t know the exact number

(h
[}
3
[L]]

AMAN

Vol 3§ 627]
Q How about Cook Inlet?
A I'don tknow the exact number otf the top ot mv head
Q What kind of boats do thev use at a sclnet site?
A Mv impression s setnet sites they simplv use boats Lo 8O

) Q A mullion and a half two million 500 0007 ) out 1fthev need to go out 1n skiffs
¢ Aljustdon trecall + 16 Q Have vou been to a setnet site?
M Q And what s the biggest vear that that fishery has ever had !« A Pardon?
®) do you know? ] ) Q Have vou been to a setnet site?
@ A1991 [ A No lhavent
an Q1991 or 19877 10 Q Do you know a setnetter?
a1 Althinkinterms of income 1n that fishery according to [ () A No [actually set a metnetter (sic) dt a party
(12) CFEC data, [ think 1t was 1991 1y QNow Iwanttotalk alittle bit about these vxhibits and
13) QIthink it was 1987 9 mullion fish 2 55 a pound You 13 I want to talk about what happencd to price and what happuned
(14) don t know do you? (14 1o permit values and [ ve done the same thing Mr Lvnch did
1) A Well we could golook at Table | A butlbilieve 991 0% although mine don t match up quite as good but I ve attempted
(16) was — [ d have to look at that table to get the exact number (16) to take your two exhibits and overlav thum and we see two
un  Q So now you re an expert in valuing fisheries? un things from overlaving these exhibits don t we? We see that
(18 MR LYNCH Your Honor Idon tthinkt s appropriate ug) after 1988 and afier the ol spill the price of salmon dropped
(9) for Mr O Neill to ask him a question and when he answers the 19 precipitously didn tt?
(20) question then he abuses him for answering the question (0 AYes
21y MR O NEILL Idon tabuse him [ m entitied to know t 1 QItcrashed didn tut?
(22) the — > A That sagoodduseription
(239 THECOURT Mr O Neill you led him into the subject 1 Q That s 2 good duscription?
4 now you re kind of criticizing him for responding to vour (9 AYes
(-5) question t 5 Q And wrth regard to permit prices while the price crashed
Vol 35 6270 Vol 35 6272
)y BYMR O NEILL () tor the three vears after the permit prices held steady’
» Q Let sdiscuss what you ve done How manv Fish & Game () Alnthisparticulararea yes
(3) reports have you read? 3 Q And thea they dropped preciprtously didn t thev?
4 Al ve gone through four or tive ot thosc 1n different areas @ AYes
5) Q Have you talked to any of the Upper Cook Inlet fisherics (5 Q And therc 1s an event that happens between this vear and
(6) managers? (& this year 1sn tthere that s relevant to this discussion?
m ANo (M A There s lots ot events gotng on in these hisheries
8 Q Have you ever managed a tisherv’ @ Q But we know that between this vedr and this vear hishermen
® ANo w1 4nd the public were made aware ol the tact that there were
10) Q Other than a reading, of four or five Fish & Game (10) problems potential problums with the fong term health of the
management «n Prince William Sound lishery 1sn t that nght?
(11) reports have you gotten out any textbooks with regard to how (1'y A lthink there 1s information coming oul in the press that
(12) to manage a setnet or driftnet gill fishery? (13 there are various things going on 1n the Prince William Sound
a3 ANo (4) fishery [think that strue
(tey  Q How many fathoms docs a drift boat tish do you know? 181 Q Anditisn t good 1s1t?
(15 A Don t know a6y A No
(16) Q Have any 1dea? a7 Q And we can go to another fishery we can go to the Cook
an A No (18) Inlet drift gillnet fishery and we can take a look at the
a8 Q How bigisadnftboat do you know how many feet? (199 exhibits and we see again roughly matching up the years 1s
(19) A Depends on the fishery they vary (200 this close enough do you think?
200 Q How about Upper Cook Inlet do you know? @2 A Close enough
1 Aldon trecallthe exact average but we ve gone through ) QTheoverlay the scales [ got on the exhibits weren 1 quite
(22) that number 1t 81n the 30 foot range ¢ 3 the same but again we sce from the yuar 1988 before the spull
23 Q1It sinthe 40 foot range 1sn t11? ¢ &) the price dropping precipitously 1sn t that ripht?
(24) A Depends on the fishery Bristol Bay has a limit on 1t 25} A Yeah f(ish price falls in those periods yos
(25) Prince William Sound dnift gillnets are smaller
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Vol 3> 6273

Q Crasnes’

\Yes

Q And again we sce the permut prices holding tor a vear or
two atter the spill and then with regard to this Upper Cook
Inlct fishery what information becomes aware - 1s made public
between here and here (indicating) do vou know?

A [ think there s lols of picees of information out there

Q How anout Fish Study 277

A Fish 27 otficially comes out in the beginning ot 92 but |
think people have said that it was coming out before then or
busand pt es

1y Q And it hius the presses in late 91 1sn t that right
1h~rumors about ~

(1
(s

A Late Y1 beginning of 92
Q And that information becomes public 1n Upper Cook Inlet

161#betwenn here and here (sndicating) doesn tit?
1~ A lnthe heginning ot 92 sothe 91/ 92 period yes

(8)
(1141
0
th
)

K]

4

"Q And wuth regard 1o Kodiak we sce the same pativrn with
rvgard to both price and with regard to permut prices 1sn t
that right?
A Yes
Q And vou reviewed both Lohrer and Moore s tnal testimony?
A 1 did not review therr trial lestimony
Q Did vou review their dupositions?
\ \ -

Vol 3+ 627

Q This s - with regard 10 Alaska permits thisis one of

1 the new trade publications we have 1sn tit mavbe the onlv
1y one?

131 A lwould say ves Pacific Fishing 1s more generic
51 Q Now [ want to take a diversion tor a minute you did me a
tavor and I want to thank vou for the tavor and we re going to
« 1 talk about the favor that vou did
w1 lasked Mr Lynch 10 ask vou to go through the Karpoff
database and have you puil out all ot those sales which you
(10 think are second and third sales and vou did that for me
an didn t vou?
) AYes
(133 Q And this1s a copv ot Plainuffs Exhibit 3645 which 1s1a
(14) evidence and you went ahead and ran the numbers for me
pulling
(15) out what you believed 10 be second or third sales andI m
(61 going to grve vou vour run and if you could give me the number
a7 | m going lo mark this exhibit with a pen and take out the
(18) second and third sales and what number do you get using
119 Karpoff's bunchmark analvsis and the data points he used
taking
(0 outthe second and third sales?
(1 AThe number | got was $20 200 657
(1 Q20200657
t3 AYes
t4 MR O NEILL And{ ve wnitten Plainuffs Exhibit
( 5y 3645 A and [ would offur 3645 A

>

<

Vol 35 6274

“Q Andth v report do thev not that the otten cited reason
thatbusv v — sclicrs wanted to solt but buvers dida t want to
huy th di ussions that took place on the marketplace in the
vears that w sco the drop in poermut prices was Fish Study 27
infarmation on Prince William Sound uncertainty on the health
of the tishery that s what they report from the marketpiace
1sn 1 at?

A Amony other things ves

Q And indeed 1n Mr Lohrer s regular nuwsletter and thisas
Dcfundants Exhibit 2962 and you ro aware of thistssue I m
sure he spectifically reports that the Prince William Sound
salmon and herring purse seine prices are also being further
atfccted by the long term damage due to the oul spill 1sat
that right?

A I [l sav that he writes that yes

Q And he also reports that vou can buy and thisisin -
carly this vear vou can buv a Prince Wilkkam Sound salmon
purmit for the bargain price of 4510 $50 000 and he descnibes
ILas a give away price due to fishermen s concern over the
lony term uneertainty of this fishery because of the Exxon
Valdes ol spill that s what he wnites 1sn 111?

A Yus

Q Puermit Nuws s one of the few — he savs the same thing
with re_ed 10 Rodiith doesn the?

Vol 35 6276

(1 (Exhibit 3645 A otfired)

(» MR LYNCH Noobjcction

3y THECOURT Plamtiffs 3645 A s admitted

(41 (Exhibit 3645 A rcceived)

(s BY MR O NEILL

(61 Q Would 1t be fair to sav that vou do not have an opinion as

(1 1o why the Prince William Sound permut prices declined

) dramatically in 1993 while those in the southeast did not?

9 A ldon tthink there are absolutely cluar reasons that you
010y can attach specific dollar points to specific event butl
(1) think there are curtain things yoing on in the fisheries that
a ) atfecttherr prices
(13)  Southeast purse seine fishery i1s the only seine fishery 1n
(14 the state that s seen increases in pink revenues and seen
(15) increases 1n sockeye revenues over the last three years It s
(16) one of the few fisherics that s seeing increases in revenues at
tun all sowe won t expect thal to be comparable to a Prince
18) Willilam Sound fishery where they have seen decreases in
harvest
(191 and decreases — significance decreases in prices over the same
( oy three vears None ot that is accessanly related to the o1l
¢ 1) spill especially inthe southeast case
©om  Q At your deposition vou were asked the question Other than
« v the low projected runs in Prince William Sound -

v A Yo (4 MR LYNCH Pag.?
(s MR O NEILL 191
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¢ BYMR O NEILL ) Q Would vou agree with the proposition that a projection of
() Q- what other explanation do vou have as to why permut 1 decreased run sizes will have a negative impact on permit
(3 prices 1n Prince William Sound would plummet more than 30 3 prices? '
(4) percentn 1993 while those in southeast Alaska would go up? (1 Altcan
(9 And the answer you gave [don t have an optnion about 5)  Q And the projection ot smaller runs in specsiic {isheries
(6) why Forinstance n Prince William Sound 1n Januarv the ' 161 such as Prince William Sound and Upper Cool Inlel have a
(h estimated value published by the Commercial Entries (1 negalive 1mpact on permit prices’
Commuission ) Altcan
8 1391 000 and goes to 102 for six months and then drops to o Q Let stalk a little bit about these permits  They have in
9) 69 600 at the end of the year haven t looked at that 10y addition to the abili v 10 buv and scll them people used to be B
(10) particular year [can t give vou an opinion (1) able to borrow monev on them 1sn t that L ht?
() You were asked that question and vou gave that answer at a1 AYes
(12) your deposition 1sn tthat nght? 13 Q Sothat — 1t was like mortgaging a house almost and there
(13 AYes (14) 13 one or two state - sort of state private entities that are
(14 Q You call st the Commercial Entries Commission and you did (15) allowed bv law to lend on permits?
(15) 1n your tesimony here today but nobody else refers to 1t as (16) A I'think there are two
(16) the Commercial Entries Commtssion? a1 Q And as a result of the information that came to fightin
7  AIt s Commercial Fisheries Entry Commission CFEC 08 late 91 and early 92 they quit lending fishermen money on -
(18) Q You don t know what caused the permit prices to fall in (19 thetr permits didn t they? I
(19) Kodiak in 1993 do you? (o Albelive thevdid yes
200 A Ithink I know what s contributed to that tall [think 1 (11 Q And the reason that thev quit didn 1 have to do with low
21) you look at CFEC records rugarding the Kodiak fishery you 1! (M prices their stated reason was we re not going to lund on
22) find that the Kodiak fisherv is seeing a significant drop  As ( 3) your permits anymore buecause of things like Fish Studv 27 and
(23) a matter of fact 1t s seeinyg a 45 million dollar drop 1n ¢ 41 the problums 1n Prince William Sound 1sn t that right?
(«4) revenuesoverthe 90to Y2 period in pink revenues and chum 5 A ldon t know that
(.5) revenues It sactually seun aninurease in sockeye revenues
Vol 35 6278 Vol 35 6280
(1) but that s a big chunk out of thuir lishery and 1t s gotto th  Q Who are the two cntities that loan 1s on. CFAB?
(22 have an impact 1n thuir permit price () AYes
3  Q Your deposition at page 197 at hine 7 of page 197 the 1 Q Who 1s the other ond?
(4) questionis What [ m getting at Mr Nickerson as we sit 4 A lforget the exact name of the group
($) here today and we try to ligure out put on our Sherlock 5y Q It1stheir business 1n making these loans or not making
6) Holmes outfits and trv to figure out what happened 1n Kodiak (6) the loans to make value judgments on tnformation on things
(0 topermitpricesn 1993 we know they had a record harvest of (n hike Fish Study 27 and problems tn Prince William Sound 1sn t
(8) pinks and we know that the price was rclatively stable and mv @) that nght?
(9 question to you 1s what specific fact can you point to that s % A Yes
(10) causing permit prices to drop other the low projection for (100 Q So a fishermen today — four years ago any fishermen could
(11) future runs? 11y have gone to CFAB and taken out a loan against his purmut 1n
(12) And youransweris [don t know of a particular event (1 y order to get through the year buy a new boat work on his
(13) that caused these prices to fall between January and (13) house and they can t do thattoday canthey?
December a4 A No
(14)  Was that the question and the answer? us1 Q And indeed the fact that vou can no longer borrow on s
(1) A That sthe question that reads here and the answer here (16) purmut has an impact on the value of that purmit dousn tut
(16) Q And that s the quesuion that was asked and the answer that (171 because that s one more thing that you can t do 1sn i that
(17 you gave? a®y nght?
(18) A Here 1nthe deposition yes ug A Yes
(19 Q And you were under oath 1n the deposition? (0 Q And that impact 1s not a posilive impact thal s 4 ncgative
200 AYes (21) impact 1sn tt?
210 Q Indeed at the ime of your deposition you had no 22) A Yes
(22) explanation for the differential increases in the permit prices 23 MR O NEILL You made the statement that — well
(23) 1n southeast and Kodiak in 90 orin 91 did you? (24) thank you sir and thank you for helping with the
20 A Ithink the same trends [ ve never known and [ still 25) calculation
(2%) don t know what s causing monthly changes across these
permts
>
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THE COULRT Mr Lvn h 11 much variaton there 1s a3 ording to that calculation 1n the
» MR LYNCH Your Honor [ would olter DX9349 Alpha ! ¢ 1 supposed impact on individual permut holders?
v (Exhibit DX9349 A olfered) 1 \AThusear. tor Cook Inlct setnets starting at 12/12/1989
41 MR O NEILL Noobjecuon (1 Dr Karpoff s calculated damages on 12/12/89 of 8 686 on
ss THECOURT Dctendants 9349 Alpha s admitted Sy 12/14/89 0t S13 686 12/18/89 28 686 On9/1 — excuse me
1 (Exhibit DX9349 A received) t¢) onJanuary 4th 1990 of 10 300 And on the 16th of January
«1 REDIRECT EXAMINATION OF PETER NICKERSON (n there are two calculations ot $81 000 and on the 30th of
81 BY MR LYNCH ® January there 1s a calculatton for $3 800
9 Q Now Mr O Netll asked you about these charts which one of ® Q Now that 1s another shot pattern Is that consistent with
10) the 1nteresting things aboul this examunation 1s we both seem (10) the valuation approach that assumes as Dr Karpoff does that
111 1o like vour charts both sides scem to hike vour charts a1 all of these permits have a constant value at the same pornt 1n
1y Dr Nickerson Shot pattern 1don t shoot What kind of (1" time?
11 weapon produces a shot pattern? a3y ANo
aan AA shotgun (4 Q Inthat isting that vou did for Mr O Neill and the
% Q Shotgun Isthal a recogmzed valuation tool? (15) lisung continues to include gift transactions”
a6 ANo sir uer AYes
an Q If vou were trying 1o hit a bull s eve and you got a good an  Q Does it continue to include combination transactions?
114 shot patiern how would thal score in a shooting match? 18 AYes
19 A ldon tthink you d have that kind ot shooting match with a (9 Q Did it continue 10 include trades where one permit was
¢ » shotgun (0 traded along with cash?
¢ 1 Q Now this shot pattern here tn 93 these little red dots @D AYes
¢ 1 are individual transactions? (" Q Now vou were asked some questions about your
(3 AYes acquaintance
¢ 4 Q And they are at or about the same point 1n ume? (3 with Dr Karpoff and his proneening work on his initial work on
L9 A Yes sir ( $ permnt valuauon and [understand that vou read his

« &1 depositon did vou sav that?

- Vol 35 6282 Vol 35 6284

11 Q And the range 1s what can you roughly — somewherc below 1 AYes
a (1 QInconnection with the work that led to this particular

(1 hundred thousand? 3 latest shot patiern we were talking about

1 A %010 90 00010 110 000 120 000 4 AYes

1 Q Now would shot patturns of this kind be consistent a (51 Q Did Dr Karpofftestify at his deposition that he hadn t

51 valuation that assumes that each and vvuery permit has exactly t6» done that evaluation work?

& the same value at the same point in time”? (M AYes

A No @ Q All he did was review somehody clse s work?

81 Q And if you were - as 8 matter of profissional valuation 9 A Yes

91 1811 appropriate 1n your judgment 10 ascribe to every purmit 00y Q And came 1n to stand up (or it in coun?

1 i a market ke this the sume 1dentical value and use that as an AYes

111 the basis for determiming whether someone has been injured 1 Q Sothat work wasn t donc bv any innovator studying permits
when (13) 1n Alaska was 1t?
t 3 thoy scllatat a price that they have negotated? (t41 A No
3 A\ No Ithink we necd more information 1% Q Who actually was it that did the work?
3 Q Now vou did this calculation for Mr O Netll which resulted 16y Al mnot absolutely surc but I think it s a Mr Freeberg

151 1n him changing one of his uxhibiis  That consisted of taking an Q AtNRC?

160 out second sales  orrect? us A Yes

A Yes wr 9y Q He didn tcome 1n to testify about how he got them did he?
1kl Q Suhscquent sales Now you ve done that you re sull using (o ANo
191 Dr Karpolfs data? t1h QNow Mr Lohrer Mr Lohrer writes this column Permit News?
cm o A Yes 3y AYes
t 1 Q Isthis a histing that you prepared in comparing that ot t 3 Q And this particular column is dated March of 1994 correct?
t 1 the actual transactions? ta \Yes

t

t A\ Yes
11 Q Look at the transactions buing around December 14th of
ts1 1989 ind just read sav tor a month or a month and a half how

51 Q That was after Mr Lohrer had agreed to work for the
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(1) plainuffs in this case correct? 11 that enough fish stav out there 1n the ocean that thev can
() AYes ) reproduce and the fisherv stavs in existence?
3 Q And after he gave his deposition which vou read? M A Yes maintatning the long term health of the resourccs
4) AYes 41 Q Bullfishes are marfin and swordtish?

(3)

(6

%

(8

o
(10)
(an
12
(13
(14)
(15)
(16)
an
(18}
a9
(20)
(21)

Q And 1t was pointed out to him 1n that deposition that all

the tume from the o1l sp1ll until the deposition ncver once 1n
his column had he written anything to indicatc that the oil

spill had something to do with permut prices and what was in
his next column?

A This 18 hus next column

Q Now [ asked you to make an ctiort to dutermine what would
be a consistent measure to vstimate the eliects of Fish Study
27 did Inot?

A Yes

Q And to estimate the effects from a sound economic basis of
the impacts of the reported biological problems in Prince
William Sound?

A Yes

Q Is that the basis on which vou chose the decline 1n harvest
1in those arcas 1n generating the valuations that you testified
to here on direct?

55 AYes
61 Q Arc those brological refalives of tuna or did thev gat
(1 thrownn?

@®) A Well thevare tishes but it Lous back quite a wavs betore
9) vou get a connection

a0 Q Did vou also icach at Scripps?

an A Yes ldo

f1 v Q What do you tvach?

13 A lteach quanutauive population dvnamics with a colleague

(14) of mine Professor Sukahara (ph)

a5y Q Youtook a Ph D in biomathematics at the University of
16 Washington?

(11 A That s correct

(181 Q When was that bestowed?

a9 A 1978

(0 Q What got vou tnterested tn biomdthematics?

1 A Well 1had my master s degree in mathematics and | was

(22) A Yes (21 looking tor a place where | could apply mathematics to natural
2» MR LYNCH Thank vou sic ( 1 resources Umiversity of Washinglon had a wondertul school
24 THE COURT Thank you sir You mav step down ( 4 there which allowed me to apply mathematics thev have a
(5 MR LYNCH Your Honor Richard Deriso ¢ $) quantitattve ecology pathway that Ispetialized in
Vol 35 6286 Vol 35 6288

() THECLERK Would vou raisc vour right hand plcase (- Q Have you had uxpurtence 1n management of fisheries in the

(2) (The Witness Is Sworn) {1 North Pacific and the Gulf of Alaska?

3) THE CLERK Please be seated  Forthe record sir h A Yos | wasonthe scienutic statt for the Pacific Halibut

(4) state your full name your address and spull vour fast name h Commisston from 1980 through 1988 [ was a population

[6}]

(6)

)]

(8

9
(10)
my
yn
(12)
[(B}]
(14)
(13)
(16)
an
(18)
(19)
(20)
2n
(22)

please

THE WITNESS Ycs That s Richard Brucy Diniso

D ER IS O andthe address 1s 13414 Barbados Wav Dol Mar
California

MR LYNCH Almost had to fake a heart attack Your

Honor because I couldn t find my notes but I found them so

voice 13 a hittle off for a minute

DIRECT EXAMINATION OF DR RICHARD DERISO
BY MR LYNCH

Q Dr Denso you are a doctor?

A Yes

Q And so more stale arr You re chief scicntist for the

Inter American Tropical Tuna Commuission iocatud in La Jolla
California?

AYes

Q What s the Inter American Tropical Tuna Commussion?
A Yes we re located on the campus of Scripps Institution of
Oceanography and there we are responsible for the

asscssment

(23)
24
(29)

and management for tunas and billfishes in the castern tropical
Pacific Ocean
Q And management means what has becn talked about sceing

81 dynamcist there and | also was and continuc to be affihated

) faculty with the University of Washingion Schooi ot Fisherics
(h so [ taught population dvnamics course tor the University ot
@ Washingtlon as well

91 Q Have you had occasion to work with Alaska Dupartment of

(10) Fish & Game on matters relating to fish population dynamics?
11y A Yes lhave

(1) Q What work 1s that?

13 A A colleague and I taught two short courses on fishery stock
(14) assessment to ADF&G back 1nthe mid 1980s A course in

(15) Anchorage and another one on Kodiak

a6y QDo you have abackground or training relating to Alaska

a7 salmon?

18 A Yes [do

(19 Q What s that sir?

200 A Yes partofmy Ph D dissertation did an analysis

21y nvolving eight sockeye salmon populations and there were
four

(22) 1n Bristol Bay region Ugashik Naknek Igiugig Nushagak and
(23) the Kodiak region the Karluk stock Two tn Briish Columbia
(24) Fraser and Skino (ph) and the Columbia River stock down in the
25y Lower 48
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Q Were vou ungaged by counsel trom Exxon tn this case to
conduct some research relating 1o Lhe etlects ot the Exxon
Valdez o1l spill on what would have nappuned or what lishing
could have been expected to be if thure had been no oil spill?

Vol 35 6291
Q And the kastlol or the kasiiol?
A\ Yes
Q And the Yentna and the Susitna?
AYes

5 A Yes lwas 51 Q That s the arva we re talking about  And the estimate
& Q What additional studv or rescarch did vou undertake tn that 161 this chart indicates or mavbe vou could just tell the jury
conncction? Iy what s indicated in DX8975 Alpha
@1 A Yes thisis - | ve easilv spent more ume worhking on this 81 A Yes onthe left hand side thure what we have 15 estimated
91 probiem than any other single assessment problem and read an ) driftnet sample harvests for each ot the five salmon we got
1 enormous amount of material a lot of ADF&G reports maternial 10y sockeye pink coho chum and kings down at the bottom And
1 whichisinour library things which weren tthere and | (11y then you got some bars there The links of those bars 1s
(1) requested from counsel alot of scientific literature awful (1 » proportionate to the estimated lost harvest The numbers that
13) lot ot reading (13) wentinto the bars are over on the nght hand side they arcin
a4 Q And that was casilv done did vou sav? t141 three columns there The first column are the estimates of the
91 A No hardly (51 plainuffs the sccond column are «sumates provided by ADF&G
1o MR LYNCH Your Honor | ll ofter Dr Deriso on the itér 1nthis case there were none and then the last column was my
17; tish population projection and fish population dynamics (17 cstimates
151 MR O NEILL Whateverthat means we have no usi MR LYNCH Lot mejusttry to spin this around a
(19 objiction (19 little but for the Court s convenience Does that help atall
to MR LYNCH [hadtoread it mysell Your Honor (01 Your Honor?
1 THECOURT Iwon ttry and repeatit Dr Deriso s ¢y THE COURT That s no problem go ahead
r 1y qualificatton in the area of fish populations dvnamics and 23 BYMR LYNCH
% projections whatever arc accepted ¢ 3 Q What does the yellow tndicate Dr Denso?
a1 BYMR LYNCH (49 A Yes 1l theres vellow indicated on the graph then that
¢ QIbclivve that DX7156 1sin cvidence De Deniso and ¢ 95 means that the estimate 1s based on ADF&G run size esimate -
1
Vol 35 6290 Vol 35 6292
1 ¥ onsists ot a map showing the — some of the fisherics arcas (1 run size that refers to the number of fish returningto s
1+ thatarcinvolved tnthiscase and 1 d like 1o as | ve said () systeminagiven year Made up basically of the catch plus
() 10 vou tn discussing this take a salmon like counterclockwise 3 the fish which escape the fishery or escapement Insome
vt walk around these arcas beginning with Cool Ialet () cases the escapement 1s only estimated 1n monitored
S Hivevou prepared an estimate at the - that represents 5y proportions so there are expansion factors to include the
t v urud ment as to the number ol e h that = ot vanious kinds & unmonitored parts of the system
that would have been caucht by ommer 11l hishermenin Upper 1 Q So vou ve yellowed this number to indicate that you dertve
Cuok falet el there had been no losur due to the Exxon &1 this starting with the ADF&G run size number?
1 Valdes ond spall? 9 A That scorrect
N \Yes [have tum Q And where yellow appears on this or subsequent charts
Q And 1 thatindi ated 1n DX897S Alpha which I 1l hand to t1y that s what st s meant to indicate”
1 the witness 1t I may  Your Honor? 1 A That s correct
t A Yus that sl iy MR LYNCH Otler 8975 Your Honor
1+ Q And I'believe [ have a large copy of that here a4 (Exhibit 8975 offered)
< MR LYNCH Where do vou recommend that I put this? uas$ry MR O NEILL No objection
166 THEJURY Turn it nght side up (6 THE COURT Itis admitted
11 MR LYNCH Well I mnota fish population an  (Exhibit 8975 received)
151 dvnamicist asy BYMR LYNCH
in BY MR LYNCH 9 Q Now this numberis Dr Rogers .stimate?
tm Q Now we rutalhing about the hishing in Upper Cook Inlet tm A Well actually that s the numbers on the plaintiffs
+ where [ m pointing to right here « 1 claim  [think that Dr Rogers preferred method actually
1A Yes « 1 would he 4 019 000
v Q And that s the arca particularly socheve silmon ¢ turn to t 1 QThis number s in Dr Rogers report?
4 the kendi River? ca A Yes

MIDNIGHT SUN COURT REPORTERS
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(1) 1s that what you mean? it ANo it sonthe bottomthere

) AYes 1 QI msorry And vou wentup and that s where vou think it
3 Q And this1s your number? % should be?

(4) A That scorrect 41 A Correct

5) Q Let s start with your number How did vou arrive at your 51 Q But thisisthe big — olored 1n rud box 1s the actual?

6) esumate which 1s somewhat below Dr Rogers estimate or the 6) A That s the aciual

M planuffs esumate? M Q And vou show a difference ot about 475 000 115h?

8) A Yes whatIdid was | constructed a recent sertes ot ® A Yes that scorrect Andinthe case of the Upper Cook

(9) catches and run sizes and then basically used the historical 9 Inlet they have had an tncreasing cscapement goal range s0
(10) recent historical relationship between caich and run size to (10) there was an adjustment 1n this analvsis to account tor that
(11) estimate what the catch would have been given the current run an factor
(12) size (1.0 Q Now I want to refer to the — vou v. got 475 000 foregone
(13) Q So we ve heard before about regression 1s that a (3 hish and vou ve ot 3 290 000 lost tish where did the other
(14) regression type of analysis”? (4 3 27 million come from?
(15) A Yes 1t sasmple linear regression (15) A Well the heading there says driftnet and the analvsis 1s
(t6 Q Let me put up on the screen and remind us all s that a (16) on the combined gear so the sctnet {ishery has a verv large
(7 chart DX5630 Charlie which simply illustirates how vou go n catch in 1989 so what [ ve done then s partiton the total
(18) about developing a regression? (18) expected catch between what the driftnet would have been
(19) A Yes, this1llustrates the concept here (19 expected to catch the two geartvpe setnetand dnft and
200 Q And that s been done before 1n this case but just to (200 based on that that s where you getthe 3 2
(21) relate it to what you did the little opened boxes those are 2 Q So what you did 15 vou took — vou calculatcd that about
(22) what? ¢ 475 000 more fish would have been caught than actually were
(23) A That would be the catch and the run size for a given vear (23 caught?
(4 Q Isthat estimated or 1s that bascd on historical data? ¢ 44 A That s correct
(25) A Based on historical data (5 Q Soyou added that number and calculsted what vou think

both
Vol 35 6294 Vol 35 6296

() Q So cach of those open boxes 1s a historical - the (1) types of fisheries would have caught?

() historical report of actual catch based on tish brought ashore? (1 A That scorrect

(3) A That s correct 3 Q And then you redivided that not the way 1t actually

4) Q And then what do you do 1n your mystical hish population 4 happencd in 1989 but the way 1t would have happunud ina

() dynamicist way to relate those numbers to what could be ($) normal year?

(6) projected for another year? 6 A That scorrect

(A Well basically you fit a linc through the open circles (M Q And s that just exactly whal Dr Rogurs did in his

8) there You leave out the 1989 data point because that s the ) calculation?

(9) one you re trying to estimate what the forcgone catch 1s for ¥ A Yus [ mean he takes his totally loregone catch and

010y but for the other data points you use this regression (10) partittons it using a 60/40 split between drilt and setnet

(1) procedure fit a line through the data and then the line nght (i yes

(12) above the data point for 1989 tells vou what the expected catch (122 Q And you used his numbers for that purpose”?

(13) would have been in 1989 so all you have 1o do 13 just take (13 A Yes [ veused his numbers to keep things the same

(14) that distance between the hine and the actual value for 1989 4y Q Now we ve heard a lot about sonar counters and whether Dr
(15) that gives you the esuimate for foregone catch of - for the (157 Rogers s oris not right aboul how many lish were gutting
(16) combined fisheries (16) passed the sonar counters s there & difference aside from
un  Q So Dr Rogers explained this in another context but:if you (17 the sonar counters that explains the difference between

118) know one of these two things you ¢an go out and find a place 18) 4 365 000 fish and 3 290 000 fish?

on 19 A Yes thereis

(19) the line and 1t will tell you the other thing? (0 Q Whatis that?

20) A That sthe concept yes (11 A Well that figure nght there 1s calculated on the

21) Q What s the thing you thought you knew or you thought you (> assumption that the fishery would have harvusted all ot the
22) had available to you for 1989 that you considercd rehiable and 23 fish in excess to the escapement goal

(23) that you used to estimate what the fishermen would have 2¢)  Q In other words that the fishermuen would have caught just
caught? ¢ 5 the nght number so that the ones that wunt up the stream are
(24) A Yes 1t sthe ADF&G run si7v estimate

2%) Q So you took the ADF&G run sizc estimale over here?
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what ADF&G wanted to go up and the stream and no stravers
ot
awav?
A Yeah it would have been pertect
Q Did Dr Rogers comment on that?
sy A Yes his preferred method the number that [ mentioned
¢ earlier does make that assumption His assumption 1s 1n
tact thal that would nol have occurred
» Q SoDr Rogers preterred method produced what number?
» A4 019000
tr  Q And this number assumes pertect management of the
fisherv?
11; A Inthe sense that they nailed that escapement goal on the
11 nose yes utdoes
13 Q And vou indicated when we were talhing about your
41 qualificauions that vou ve read a lot of materal and data
15y ahout ADF&G performance In yourindependent judgment s
>

3

16
of
il 1+ the fishery and no fish would get away other than just the ones
18) that were meant to get awav?
191 A No that s not reasonable
m Q Now with reterunce to the other statistics here those were
« umated by Dr Ruggerond?
\ That mv understanding
1 Q There is one other question | wanicd to ask vou about this
4+ Iishery some of the fish that are — that would hike 1o Lot
s+ 1nto the Kenat River or the kasilof River or the Yontna River

rcasonable to believe that there would be perfect management

Vol 35 6299

11 A They - [ guess they assumed all those tish die

t1)  Q Did thev count them tor the KNodiak tishermen?

t1 A Yes they counted them tor the Kodiak fishermen

1 Q Could thev also get back the Kodiak fishermen and up to
151 Cook Inlet?

61 A Yes sir thev are counted twice [ don tunderstand it
 Q Sothure 1s no deduction in the plainuffs figures for the
@ tact that thev are assuming that Kodsak fishermen will catch
91 some Cooh [nlct bound tish?

ao A No

utr Q Now with reference to the - Dr Rogers figures on
(1 1 vscapement he aslundersitand it had made some
adjustments

(13 tothe ADF&G run size estimate because he beheved i1n part that
(14) the sonar counter was inaccurate on the Kenai River?

(1$) A That s correct

(166 Q Did he also make an estimate based on the overall

a7 explonation rate in Upper Cook Inlet did that go into his
(18) calculation?

(197 A That was part of his justification for making the

(>0) adjustment on the sonar yes

n  Q Did you check his figures with reference to that subject?
(1 AYes Idd

(3 Q Andin - did you agree with him?

t 4 A WU [think the procedure 1s quite interesung  Well

¢ 93 1t s similarto the procedure [used which would be that he

Vol 35 6298
= make th mustake of swimmung in the vicinity ol Kodiah or
v Shebhhot Stran?
v A That s orrect
1+ Q What happens to some of those fish?
A\ Yos Jomutted that We Il talk ahout this later and we re
¢ losking at Kodiah but there is a north Shehikol Strant
it r puon tishery there which harvests socheve which are
dustined 1o Uppuer Cook Inlet
n Q Let me seeif lcan put the map back up tor vou Doctor |
1 don t know if vou can get that light pen to work
11\ Ycah that would b this intercueption tishery here in the
1 1 northern Shelikof Strait arca here
i1 Q So vou have sockeye that are trving 1o go hack to the
41 Kunat and as they swim by those tishermen down acar hodiak
¢ thuy arc caught?
¢ \ Thal s correed
Q And how dous thal budar on these cal ulstions?
¥\ Wil the fish which are caught in that hishery calculated
»anostimate ot 230 000 of those would hay heun caughtin
1989
m and since those fish are caught in that fishery they wouldn t
11 have been available to the Upper Cool Inlet fishermen so !
1t 1 subtracted that amount out of the run size cstumate for 1989 to
Wi adjust for intercueplion
11 Q And what did the plaintiffs do with rugard to the narth
Shehikat Strastintereeption fishery?

Vol 35 6300
(y looked at basically catches and run sizes from a lot of other
¢+ systems and basically based on the relationship between
those
1 druw a onciusion that the harvest rate was too high 1n the
) Upper Cook Inlet in comparison to other areas
51 Q And 1n making that caliulation did you agree with the
61 nputs for his calculation?
t) Aldidn t double check ali of his numbers for the other
8y systems [looked inthe Upper Cook Inlet number and that
9 particular one there had omutted that in fact there were more
o fish which go into that system than those just into the monitor
(n systems ADF&G cstimate 1s about 15 percent additional
(1) escapv.ment
a3 Q Solet me put - vou said earliur that in some cases in
(1) vsimating run size you try to count the fish directly and some
| (191 cascs you have some monitored streams and you have an
I (xpansion
ue tactor?
an A That scorrect
18y Q And inlooking at Dr Rogers report and his calculations
«19) did 1t appear to you that he neglected to look at these
« o additional 15 percent?
(1) A Yes that had been omitted
t 1+ Q What attect does that have on your choice to use the ADF&G
¢ 3) runsize?
(4 A Well if vou make the adjustment then the explostation rate
¢ 53 1nthe Upper Cook Inlet 1s no longer out of the range of the
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() explonation range that vou see tn other sockeve systems 1n t v Qldlke itlcould toputup onthe Elmo now D\9384
(.) Alaska 1 Now when we broke vou were vxplaining (nhal this liLure 1s vour
3 QInother words 1f Dr Rogers had calculated this | v esumate of what driftnet ishermen would have aught n Upper
(4) additional 15 percent tn he would have tound that the Upper t1 Cook Inlet tn [989 1f there had becn no closures?
5) Cook Inlet exploitation rate 1s a lot like the other 51 A That s correct
(6) explostation places he was looking at? 62 Q And vou pointed out that vour re_ression which 1s hind of
(M Alnthe Chignik and Igiugig yes (M reduced here estimated about 476 000 fewer tish were caug ht
@ Q Now are there other points ot difference vou have with the 8 than should have been caught? )
® plaintffs estimates on these other species? ) A That scorrect
(100 A Yes youcansee since there 1s no vellows there all my 00 Q And this 1s the actual number?
(t1) analyses use ADF&G run sizes whenever they were available (A Yes that sthe actual harvest
but tt1 Q Andthat s5 010 000 plus tish?
(1) for many spectes they don L have ustimdles of vscapement so 13 A Correct
(13) you can tconstruct one (149 Q And according to your run regrussion the correct number s
(14) What [ ve done when there are no estimate of run sizes (s) 5 482 000 totai tish?
a5 available [use the recent catches retlecting the recent (6) A Yes
(16) status of the resource Intheir case they don tdo that un  Q Sothe diffurence 1s the 476 or about 476 000?
(177 What they have done 1n these cascs here 18 use an assumption 18y A That s correct
(18) that the setnet fishery operated normally 1n 1989 and based on 19 Q Could you explain to the jury what you ve done here?
(19) historical proportions of setnet to driftnet catch use that to (20) A Yes thatisa rough approximation of the historical
(200 estumate what the drifinet fleet would have caughtin 1989 21y partiioming thatis percentage of fish caught by the setnet
@2y MR LYNCH Your Honor this would be a good time for (22) fleet and the percentage of fish caught by the driftnet leet
(22) a break 23 Q Soif you looked at a normal year with no closures and the
(23) THE COURT Take our recess now ladies and 241 driftnet tishermen out there fishing you d cxpect the scinet
(4 gentlemen We will be in recess lor 15 minutes (25) tishermen to catch about 40 purcent of the catch driltnet
5 (Juryoutatl00lam)
Vol 35 6302 Vol 35 6304
() (RecessatlO0lam tolD 16am) () fishermen to catch about 60 percent?
(2 (Jurymnatl016am) () AThat scorrect
3 THECLERK Allnse 3 Q Soifthere were no closures 1f there were no o1l spill it
¢y THECOURT Mr Lvnch vou mav continue ) would have been about 2 2 million?
5y MR LYNCH Your Honor DX9384 DX6114 59 A That s correct
¢) DX8973 Charlic DX5447 Baker DX5548 Baher DX5446 ©)  Q And their actual catch was S million so they caught more
(n DX8978 Alpha DX8977 Alpha DX8976 Alpha DX8976 Charlic (m than double thetr normal catch?
Your ) A That s correct
8) Honor [think Inadvertuntly read 8976 Alpha and thatis not 9 Q So for that particular group ol fishermen das [ believe Dr
% 1ntended to be read 8976 Chariie 1sthe correct number 110) Rogers testified there was a windfall due to the o1l spill?
10y DX6760 DX8979 Charliec and that s the extent of the offered (111 A Yes he said there was a bonanza
(1) atthis ime (1) QNow letmeputup fImay DX6114 Have vou calculated
12) (Exhibits DX9384 DX6114 DX8973 C DXS5447 B DX5548 B (13 on this chart the other species caught by the — caughtin
3 DX5446 DX8978 A DX8977 A DX8976 C DX6760 DX8979 C (14} Upper Cook Inlet as that would have been divided between
offered) seinet
(144 MR O NEILL Iobjectioall ofthem | m kidding (1s) and driftnet tn a normal vear?
(15) We have no objection [ just wanted to see1f I could geta 1) A Yes [have
(16) rcaction No objection Judge un  Q And so the — this is the breakdown as between these
an MR LYNCH Gotone [rom mu 18 species?
18y THE COURT The exhibits announced by Mr Lynch are (19 A Yes 1itis
(19) admutted (0 Q And did the setnet tishermen have a bonanza or @ windlall
200 (Exhibits DX9384 DX6114 DX8973 C DX5447 B DXS5548 B (1 1n 1989 1n pink coho chum and chinook?
21) DX5446 DX8978 A DX8977 A DX8976 C DX6760 DX8979 C ¢ 1 A Theycertainly did
(22) recetved) (3 Q That means they did better than they would have don 1f
23) MR LYNCH Afler almost losing the notes for Mr (24) there had been no o1l spill?
(2¢) Deniso [can ttake two shocks in the same day 25) A That s correct
299 BYMR LYNCH
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Q Becausc thev had no competition trom the drfinet
hshermen?

A That s correct
4 Q That takes me back to DX8975 Alpha You were explaiing
<y that these tigures bv the plaintiffs were premsed on the
6 assumption that what the setnetters actuallv caught in 1989 was

B]
)
"

7 6-94 VOLUME 33 AMANCT
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but 1s in the ADF&G column in various places and 1n the
plainutfs columnin one place and that indicates that these

particular esttmates were based on the ADF&G run size

vslimates

S3}
(5)

for 19897
A That s correct

7 40 percent”? 61 Q Now whal 1s the basic difference between vou and the
81 A Well with the exception of chum and also there s n plamnuffs expert Dr Ruggeronc on sockeve in Chignik?
» different percentages tor cach species It s 55/45 1inone @ A Yes the difference there 1s that in the Chignik area you
10y case 1t depends on the species what the historical  have two lakes that support sochkeve Black Lake Chignik Lake
a1 proportions are (100 And the runs come 1n there 1s a transition period where they
t 1 Q Butexcluding chum the plainuffs assumed that the (1) overlap the fishery harvested both of them Black Lake 1s
¢ B drilinet ishermen would have caught that proportion ot the « 1 varly and Chignik Lake 1s the later one  And what
(14 scinet catch that they typicallv caught? 03 Dr Ruggerone has done 1s a separate analysis for the two runs
s A Thal s correct (149) asthough they could have been managed separately
16: Q Even though the catch 1n that vear occurred without any as) Q And vou treated them as a single run?
a7 vompetition from the driftact? 116) A [treated it as a single run
18) A That s correct an  Q And what was the basis for vour choosing the single run
19 Q And in vour judgment that would have what etfect on this (18) approach as opposed to Dr Ruggerone s approach?
01 drifinet estumate? (199 A Aslsaid there was a transition period the fish are
¢ A It would overestimate 1t (o mixed inthere 50/50 mixtures in some days In fact they
) Q And resultin the dniftnet catch - resulting 1n a higher ( 1 don teven know what stocks thev are dealing with until after
U cuch over all? ¢ 1 the season thuenthey have scale analvsis that partition them
41 A\ Thal scorrect (3 QIsit possible tn the real world for the fishing managers
& Q Now did vou attempt 1o calculate how much - by how much (4 lomanageinthe way Dr Ruggerone has done?
51 A No
Vol 35 6306 Vol 35 6308
t1 the seinct catch tn 1989 would have greater - the actual catch (i QReferring to the chum estimate where there 13 a very large
11 would be preater than the would be catch i1f we used Dr ) difference between vour number and Dr Ruggerone s number
Ro.crs 3) what s the basic difference there?
U i ures? (41 A The plaint:ffs have chosen to reject ADF&G s estimates of
o AV Yes 1dd (5} run s1ze
151 Q What higure did vou arrive at? 61 Q And what is the consequence of that rejection how does the
&1\ According to his cstimates of what the forcgone catch s (h numberthat Dr Ruggerone ustimates would have been caught
and apain applving the 40 percent figure the harvest wouid 8) compared (0 the total number ol lish that ADF&G thinks were
81 have been approximately 2 9 million ¢ available to be caught in 19892
91 Q The sut harvest? (o A Yeah his estimate of catch 1s about twice what ADF&G has
i A Yes (1) estimated the entire run to be in that vear
tun Q Sothe aver catch or the excess catch for 1989 1f vou ) QNow let sturnto coho What s the basic difference
11 hotieve Dr Rogers for the setnetters was somewhere in the (13 between vou and Dr Ruggerone on coho salmon?
tu irea of 2 aulhion hish? 14 A Yes coho s a situation where vou have the harvest of fish
th A2 yes (15 going to spawn in the Chignik arva but there 1s also an
19 Q2 1 mullion tish? (16) interception fishery of fish particularly out on the capesin
160\ That s correet (17 the oulside area
1m Q Now | m going to put this map back up just to - for a8 Q Could vou show on the map where vou re talking about?
1 onentition purposes and [ would like 1o take up next (19 A Yes Thisis outinthis southern cape rugion of Chignik
19y Chignik « ;18 where this inturception fishery occurs
m Refernng to DX8973 Charlie s that your calculation of « ) QNow justlet me - these are ish that are swimming n
11 vour ostmate as compared to the plamnnifs cstimate ind the « 1 thisdircction toward Chigmik?
1 ADF&G usuimates {or what would have been caught by the (3 A Someofthemare
Chizmk (41 Q And others are swimmuing away from Chigmk?

31 fishermenan 1989 if there had been no o1l spill?
« 91 A That scorrect
« 91 Q And inthis instance the vellow 1sn t only in vour column

9

A That s correct
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Q What does the interception fishery have 1o do with the voho
calculation?
A Well thisis sumilar to the analvsis that they did 1n
Upper Cook Inlet  What thev did 1s thev assumed that the

! Vol 35 6s11

vear but 1992 looked like a pretty normal vear and | used the
¢ run sizv estimates tor 1992 and then plu__od that into the

9 quation that [ developed for this work here and prodicated

9 what the catch would have been and the actual catch deviates

(5) fishery to the south of them in this arca down here was not (51 trom the predicated by about two percent
6) affected 1n 1989 and thev usud historical relationship between 16)  Q What does that indicate to vou as a biomathematician and a
(M the catchesin the two areas and then bascd on the (M lish population dvnamicist?
performance ) At s nice to venify things
®) of the fishery in the southern puninsula area in 1989 they 199 Q Let me use the TV for this nvxt chart belore [ break
9 estimated what the catch would have been inicrception catch in a0 something This s DX8978 Alpha Docs this refle 1 vour
(t0) the Chignik area 0 calculation ot lost harvest to the Balboa Stepovak fishery?
an  Q Let me just review that  There were 1n fact people able to (11 A Stepovak It saninterception tisherv vos those are mv
(12) go out and fish for coho salmon in this southern area? (13) estimates yes
(13) A Yes south of the Chignik area 14 Q So you estimated and ADF&G estimated that there would be
4y Q Were there fishermen allowed to fish up here north of them? no
(15) A No not out in the cape areas ts) fishery or no additional fish caught?
(16)  Q So the effect was that the fishermen who mught be 16y A That s correct
(17 1ntercepling southbound fish weren t taking those lish out of a7 Q And 1n fact were there any fish caught 1n Balboa Stepovak?
(18) the water? 018) A There werc 4 or 5 000 before the Julv 25th date  Alter
(19 A That 3 correct (19 July 25th they were quite successful down there
(2 Q And there were more {ish free to swim down here and get (0 Q And the plaintiffs have ustimated something lihe 29 000
(21) caught in the south area? ¢ 1 additional fish?
22) A That s correct 21y A That scorrect
) Q And you believe that would be retlected in a higher actual (3 Q Now let s put the map back up and vould you vxplainto the
(24) catch in the south than what would have othcrwise occurred? ( 4 Jury the basis tor your conclusion that there would have been
-5} A Yes [think the south tishery wdas more succusstul in 1989 ¢ 5 no addihonal lish caurht? Where are we talhine about the
Vol 35 6310 Vol 35 6312
(1) because they didn t have any competiion {rom the Chignik i Balboa Stcpovak fishery?
(2 fishermen ¢ A Wchave - we ve gol the arrow pointed 1n the right yuncral
™ Q And Dr Ruggerone took what the people 1n the south caught () wvicinity This s the southern pentnsula (isherv
(4) and said histonically they catch some purcent what s the 4 Q It sdownher.?
(5) percent do you know? 1 A Yuah Andthat fishery for management purposes they
) A Actually it s a regression relationship that he uses 1's 61 ostimate that prior to Julv 2Sth 80 pereent of the fish 1nthe
(n a httle more comphicated 1 outside areas there are Chignik bound tish
®) Q Some kind of ratio? @ Q Sothe managers assume that lish swimming through this
9 A Itdepends on one year to the next 1l varies quite a bit arua
(10) Q But he based that on the assumption that thev were catching o sre bound forup herd?
(1ny with competition when in fact they were not? 110y A That s correct
(122 A That s correct an Q And what management rules result from thal assumption?
(13 Q And what method did you use 1n your calculation® (1 \Yues they have two catcheriteria On July 8th Chignik
(19 A Yes what[did s - there are estimates of the 113 aree nceds to have caught 300 000 sockeye onJuly 25th they
(15) escapement into the Chignik area and so [ was actually able to (14 need to catch 600 000 sockeye and escapement goals need to
(16) do catch versus run regression on the local fish  And then for (1$y have been met or on thuir way to being met for both the Black
(7 thisanterception part which 1s where the big diffurence te) Lake and Chignik Lake runs
(18) occurs and what [ did was usc the average catch in recent an  Q And inthe cvent thal those goals are not met what dre the
(19) years (181 ruics for the Balboa Sicpovak fishury?
200 Q The average catch taking 1nto account the compelition? (19 A\ They do not open
(21) A The average catch correct 200 Q Now what assumption did you make and what assumption
(22 Q Have you had a chance to run your regression for sockeye did
(23) salmon 1n Chignik against aclual daia 1o see how it looked? (11 ADF&G make about 1989 assuming no o1l spiil?
(20 A Yes thiswasinteresing The data [ used went through t 1 A Well 1did essentially catch versus run regression use
(29 1991 data They had a fishery steike 1t was not a normal ¢ 3) run sizes through July 8th and through July 25th and then

( 4 based on again historical performance estimated that the
(25) catch criteria wouldn t have been met
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Q Would not have been met? |
A Would not have been met  And the reason s the earlv run

th
1

Vol »S 6315
Q Now 1n 1989 there was a cost rucovery lishery?
A Yes there was

5 the Black Lake run was weak 1in 1989 In fact alter the season 4 Q Andn that tisherv was part ol the total catch in a run
141 with thetr post season analvsis they have determined that in 4) size evaluation?
y tact the run was below their minimum escapement goal for that ) AYes il was
61 vear 6) Q Butn your judgment that was larger than 1t would have
Q Now It s goonto DX8977 Alpha Does this chart blow up 17} been it there had been no o1l spill?
» vour calculations regarding hodiak? ® AYes it was
9 AYes » Q So what vou did 1s charge back or in effect tried to give
1 Q And 1n this case ail of the estimates ot all of the parties 10y back to the tishermen the fish vou think they would have caught
 are basud on ADF&G run size figures? (11 tf they would have been tree to fish in 1989°
#+ 1 A That scorrect (1) AThat scorrect
oy Q And what is your fundamental difference what led vou to (13 Q Now there has buen a lot of discussion about closures to
¢14) adopt the numbers you used as opposed to the ones that the (14) protect the wild stock 1n Prince Willham Sound and what
usy plainti(fs have put forward? (%) closures would or would not have occurred
ue A Yes Thave inall situations where the run size «16) ln generating your data particularly for pink salmon did
17y 1information s available used the historical catch versus run u7n you himit vourself to vears in which there was only a terminal
#18) relanonships the historical evidence produced these ug) fishery?
119) relationships and then used that method for esumating what a9 A No
v 0y the catch would have been (0 QSothis figure 2 155 000 fish 1sthat based on histonical
11 Q What method did the plainuffs use tor Kodiak? ( 1) performance even when the entire Prince William Sound
¢ 1 AYes it savanely of methods Inthe sockeye pink and (") management area 1s open?
3) chum casc there — what they have assumed 1s that the 3 A Yes itis
minagers « 41 Q And that s the aciual performance of the fishery overa
4 would have hit a particular point in their escapement goals 15y period of vears’
St Q [sthis the pertuct manager concept?
- Vol 35 6314 Vol 35 6316
=1 A It s hitting a spot 1n the vscapement goals 1) A That s correct
Q Did vou consider that to be a reasonable assumption? () Q Basiud on - and that s based on the assumption that the
2 A No il that were the wav the fishery historically — the () ADF&G run size is accurat?
) relanonship had heen between catch and run size that s what 4y A That s correct
¢ would have been estimated from my regression ¢s1 Q There has also beun discussion of the fact that some work
¢ QSoswurdata are based on what s happuned in the fishery 6) done in 1992 or 1991 and published 1n 1992 indicated that the
and this1 basud on a hypothctical management performance? 11 people who flew over these streams in Prince William Sound
A That  orrect and
7 Q And the historic data dousn t support that assumption? ) looked down and tried to count the fish weren t counting
1 A Na vnough
ity Q Is there another = wedl we ve talhed ahout the 9 fish arc vou famiitar with that work?
t ) anterception hishery tn Kodiak as it relates to Upper Cook aer A Yes
1 Inlet s that correct? o Q Did vou take that work into account 1n arriving at this
141 A\ Yos we have (17 estimate ol run size’
s QULitmegoon then to Prince William Sound un A Yes
itey DXB976 Charlie Does this chart present vour opinions as 10 (199 Q What 1fanv significance did you give to that
11 what lishermen in Prince William Sound would have caught of sy information?
the 16 A Well I ve done this analysis the run size using run sizes
181 various species 1f there had been no oil spill 1n 19892 u7n which arc adjusted lor this acrial observer effect and stream
191\ For the common propurty commercial fishery ves (8 life effect and [ reached the same conclusions that [ had
«m  Q Could you vxplain what vou mean by that the common 19y reached with another data set earlier
¢ i property commercial fishery? 0 Q Soevenif you consider Mr Parker s approach and increased
¢ 1+ A Ycs The fishthere thev have hatchery operations in ¢ 1 the number of fish that you count that are escaping into the
3 Prince Willium Sound and the fish can vither be harvested 1n ¢ ) wild strcams 1f you do that and use a regression analysis you
« 41 ostrecovery operations for the hatchury orulsc it sin the ( W getthe same result?
« $1 common property lishery (4 A Aslong as you do it for all the years [ mean thisis
( 59 what Mr Brady was talking, about yesterday 1t s all relative
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(1) I'mean the escapement 1s anindex and i(vou re goin_ 10 sav
(2) okay itrepresents tour imes as manv tish as we thought 1t
(3) used to represent as long as you do that throughout the
4y history of the fisherv then you reach the same conclusion
) Q Do you also increase the escapement goal accordingly?
6) A Yes you would increase the escapement goal by that same
(h factor
@® Q Now according to your research what interpretation has
9 ADF&G placed on that?
(10) A It hasn t altered their management practices
(1) Q Sothis number 1s consistent with ADF&G practice even alter
(12) the 1992 data become available?
13) A Yes
(1) Q Let me move on to the herring fisherv  DX8979 David
15 MR LYNCH Your Honor Ithinkthat sachange from
(16) the letter suffix I gave you
an THECOURT Ithinkitis too
8 MR LYNCH LetmeshowittoMr O Neill because I m
(19) not sure what the difference would be

I

3
)
(5)
6
(7
%)
(L4
(1]
iy
)
(3
a4
usn
(16)
(7
us)
[{]

Vol 3v 6319
Q So both vou and the platatills are above the ADF&G as to
this major quanuty ot the tish catch 15 that correct?
A As compared to the guidehine harvest levels yos
Q Now I minterested 1n the difference between vou ADF&G on
the Kodiak sac roe question  What 1fany basic difference
exists that led vou to conclude that 450 ton was the right \
number as opposed to the 697 that the plainuffs estimated?
A The planuffs cstmate 1s based on the assumption vou ve
seen this a couple imes 1n the salmon conlext whal thev had
was some closed arcas and opun areas and the assumption for
their estimate was that the open area pertormed normallv 1n
1989 but [ bulieve vou had one ot the kodiak fishermen here
who was talking about how he couldn t fish 1n his normal arca
1n Kodiak so he went and fished 1n a differeat areca so |
didn t think that the open arcas were normal 1n 1989 so |
didn t use that approach
Q So just again to summarize this 1s an vxample ol a
situation maybe a little bit of the reverse In some of the
cases we talked about areas that didn t have competition trom

20) (Exhibit DX8979 D offered) 20y fishenes further upstream or downstream were treated as
2),. MR O NEILL Looks pretty to me no objection 21) normal even though they did better than normal?
22) THE COURT Do we substitute 8979 D for 8979 C? (2.) A That scorrect
23 MR LYNCH Yes Your Honor 237 Q And this would be a casc where the amount ot {ish takun out
(4 (Exhibit DX8979 D received) (a1 of anv given arca would be _rualer than averagu becduse there
() THE WITNESS Yus thatone has the two the Prince ( 59 was more people fishing that arca?
Vol 35 6318 Vol 35 6320
) William Sound wild roe and the pound rou on kelp are () A Exceeded the guideline harvest ves
separated (1 Q So your figures rely closcr to the normal experience that
(2) oninto two categorncs rather than the earlier version (3) you had seen in history?
3) MR LYNCH Itscparates the roe on kelp 1nto two as 41 A Yes itdoes
(4) opposed to Charlie which had them combined 13 that correct’ () MR LYNCH Thatyou very much Dr Duriso no further
(s BY MR LYNCH 61 quustions
6y Q Isthis your calculation ol the probable harvest of herring (h CROSS EXAMINATION OF RICHARD DERISO
(1) eggs on various sorts of things — 1n various sorts of things @ BY MR O NEILL
8) 1n 1989 1f there had been no Exxon Valdez oil spili? ¢ Q Housekeeping [ want to review with vou 1f [ could for a
® AYes (10y minute your - you worked on thts project on salmon and
(10  Q Can you use your regression analysis approach to alleviate «n herrng?
an these figures? (12) A Correct
(122 A No that s not available for those a3y  Q Now with the tuna commission which takes up most of your
13 Q Could you tell the yury how you arrived at these figures”? (14) time you work on tuna?
14y A Yes Whatl ve done s use the set guideline harvest (15) A I work on other species as well
(15) levels for the various herring fisheriea and what | did was | 16) Q You did some early work on salmon and herring as part of
(16) looked at the recent history and tried to get years which were (17 your studies?
(17 comparable to 1989 and computed the percent deviation from u8) A Yes
the 19  Q And then inthe mid 80s did you some work on salmon and
(18) guideline harvest (o herring [think from looking at your resume?
(19) Inrecent years they have gone over Forexample the (1) A That s correct
(0) ADF&G numbers you see there those are guideline harvest t » Q Andthen from the mid 80s to this project you didn t have
21) levels And youcansee forexamplen this Prince William (-3) a focus on salmon or herning  your focus was on tuna halibut
(22) Sound sac roe the really big one in the nuddle you can see (24) and other kinds of things lhike that?
(2% that adjusting 1t upwards for how far over they have gone over (25) A Well aslsaid before [1each a graduate courses in

(24) thesc guideline harvest levels you get 50 percent upward
(25) adjustments quite casily
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population dynamics so | use herring and salmon in the
.ourses
v Q Now I want to ask some philosophical questions just tell
vy you where | m going  We re here making esumates ot what the
s; f{ish runs would have been bul for the oil spill 1sthata
61 correct statument?
1 A\ No
g1 Q We re not?
Al mnot
10 Q What the harvest would have been but tor the o1l spill?
it A That s correct
1+ Q And the reason that we have 1o make those esumates 1sn 1
1% the tish rmen s fault s at?
iy A No
s Q The rcason that we have to make the vstimates is because
160 Exxon spilled the ol and Exxon has placed us in a situation
1T where we have to make the estimates 1sn t that correct?
8y - A Yes

7694 VOLUME 335 \MAX(S)

Vol 3» 6323

h \ Ys

11 Q Have vou ever been to Sand Point Balboa Stepovak?

3 ANo

43 Q How manv times have you been to Chignik?

51 A Once

61 Q And the one time that vou went to Chignik was after you

(71 made vour cstimates and vou went to Chignik wath Mr Cooper?

8 A Yes

) Q You ve been to hodiak twic?
1101 A Yeah [think twice
an Q You taught a course there tn the mid 1980s and then after
1 ) you made vour run s1ze cstimates vou went to hodiak with Mrc
u3r Cooper?
4 A Yes
sy Q Now the Upper Cool Inlct management area other than
16 Anchorage how many umes have you visited the Upper Cook
Inlet
(17y management arca’

19 Q And you re here today on behalf of Exxon? 18) A Once
0 A Yush (191 Q And that was with Mr Cooper?
(1) Q Yougetpaid by Exxon? 00 AYes
1 AOh yus (11 Q And Prince William Sound how many times have you been to
W Q And with repard to all of these approaches 1n your reports « ) Prince William Sound?
41 onthese ipproaches vou describe vour approaches as (3 AOnce
G onsrvalive don tyou? ¢ & Q And that was with Mr Cooper?
(51 AYes
Vol 35 6322 Vol 35 6324
0o\ Yos t» Q And that was after vou made vour run size estimates?
v Q And with regard to these approachus vou indeed took in t+ AYes

1 vour view the most conservative approach 1o cateh valuation
that vou thought was availabl?

ss A lfollowed the ADF&G cstimated run sizes

&1 Q And when we sav conservalive  your approach being

&

~

conscrvative that means lowest possible numbers doesn tit?
«1 \ [t means | followed ADF&G s ostimates ot run sizes
91 Q You duscribed vour approach in vour reports as a
110y consurvative approach?
A What [ sav in my report 1s that | m not going to deviate
() from ADF&G s estimates of run sizc unless | have strong
th ovidence to indicate that
1141 Q And vou would agree with me philosophically anywav that
119 there 1s or mav he a great deal of difference philosophically
t16) tn vour conservative approach and tn ensuring full
ampunsation
17y tothe fishermen?
g1 Al vetrnicd to be farre
a9 Q Let stalk a hutle bit about all of the subjects that vou
o testified here todav on - You testified on salmon and herring?
h A Yos
v Q Inavancty ot ditfurent Alasha [isheries?
ry A Yes
41 Q Lot stalk ahout whether vou ve bueento anv of those
v & tisheries?

1 Q Now with regard to herring would you agree with the
&) proposition that herring 1s a very valuable commercial species
() and that it has buen stated that the largest effects of oil
t6) could be causced by beaching o1l duning the spawning of
(h herring  Itis possible that more than half of a year class
1§y canbe hilled and the annual harvesting of roe might fail?
9 A ldon trecall where that s from
(10) Q Does that help?
11y A Oh yeah thisis from that paper where they were looking
12 forthe downside sort of worse case scenario
an Q Yes
019y A That s a quote dircctly out of the study that [ was
(sr reviewing there so lincluded the quote inhere 1 mnot an
16 oxpert onthis whethertf he can t separate out the degree or
a7 not because | was doing a review so [ was trying to bning in
as the stulf
(191 Qlread from a papur by vou didn t1?
(0 AYes
t n Q Now I wantio1alk a huile bit about the people who are
¢ 1 doing these vvaluations Now you know a lot of the people one
«.31 way or the other who are doing these evaluations don t you?
(4 AYes
(st Q Andlut stake foruxample Phil Mundy?
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i AYes
¢+ Q Youand Dr Mundy are the authors of a Washington sea
grant

Vol 35 6327
Q It s a half a vear ahead or thres months’
A Yeah the run has already established itselt basically
It s another fishery veah

t

(3) technical report deahing with fishery dynamics harvest [ Q Butin point of fact that s one ot the great succuss

(4 management of sampling? I 1 stories with regard to enumerating tish the Point Moller test
55 AYes L6 fisherv its famous tor that?

60 Q Along with TerranceJ Quinn [1? t1 A lthink it s had a good track ro ord ds d tust hishery

(A That snght 8) veah

@ Q And Dr Mundv wrote among other thin.s the chapter on 9 Q And vou re aware that Dr Ruggerone who testified on

9 salmon fishing 1n Alaska” (10 Chignik regularly does run forecasts as part of his vear to
10) A Yes (t1y year work 1n Chigmk?
an  Q And you wrote a chapter on stock assessments with regard (11 AThose are year ahead forecasts that s alot diffurent than
to (13) what we re dealing with here
(12) hahibut? 14 Q He deals with fish run aumbers in Chignik as part of his
(13) A That scorrect (15 daily business?
14y Q And you re aware of the fact that Dr Mundv who 15 one of 06 A Yes
(15) the scientists biologists who have helped us with our run size a7 Q And with regard 1o - got them all written on my hand | m
(16) asseasment was the chief fisheries scienuist for the State of (181 going to eventually ot to the back  With reard to Steve
(17 Alaska you re aware of that? 1191 Hughes who testificd on vour - vour numbers and Hughes
(5 A Yes { 0) numbers are pretty close onherring aren tthey?
19 Q And that he has long experience both in managing Alashan (h AYes
(200 fisherics and estimating the si7e of runs in Alaska tisheries”? ) Q But Hughus asa major part of his bustness runs -
(h AYes 23 A ldon tknow
222 Q And with regard to Kun Parher you re aware of Ken Parker s (4 Q The rest of them you know bv reputation?
(3) long long history as the director of commercial fisheries and 25) A Yes
(*4) the deputy director of commercial fisheries and as a hip boot
(-5 biologist coming up through the ranks you re aware of that?

Vol 35 6326 Vol 35 6328

() AYes 1 Q And I mjust about fintshed wo Il yot vou otl of here

21 Q And indeed when you and lan Flctcher were doing some t1 It s secafIcan finish by top of the hour ohay’
work 3 A Okay

(3) on spawner recruit theory and vou wanted some information 4y Q The problem with the sctnet tishery 1n Upper Cook Inlet s
from 51 two fold They caught and sold the fish and we can t1ake the

4) Alaska on spawner recruit ratios tn Alaska vou went to Ken (6 lish back canwe and it wouldn t bu rightto take the lish

5y Parker? (h back would1t?

6) A Yes he wasinthe Bristol Bav rugion then and that s ® A No we can ttake the fish back

(1) correct yes v Q That s just something we have to ive with right?

) Q And you re awarc again that with regard to hoth the a0\ Yes

9 management of Alaskan fisherics and with regard 10 run si/e - Q And with regard to exact splits betwewn the sutnct tishery
(10) enumerations 1n Alaskan fisheries that Parker has yoars ol (1 und the Upper Cook Inlet drifinet fishery because ot the

(1) expenience? 1131 dvnamics of the way that drift gillnet fishery operates in the
(M AYes 1149 muddle of Upper Cook Inlet 1t1s a tough tough problem to
(13)  Q And when you were al the Fisheries Research Institute did (157 come 1n here with mathematical precision and spiit out what the
(14) you ever study with Dr Rogers? (16) harvest would be between that drift fleet and what that setnet
as) A No a7n fleet but for the oil spill to do that with mathematical

(16) Q You re aware of who he 1s aren t you? (18) prectsion because of all of the unknowns that go with a season
an A Yes (19 that s just a tough tough job 1sn tt so you do the best

(18) Q And you re aware — you re probably the best one to ask ( 0 you can with averages and regression and that kind of thing?
(19) even this question 1 ve asked i1t to other people but Dr 21) A I make my best esimates

(20) Rogers runs the Port Mollur test fishery? (2> QThat s nght and that s what Parker Mundy Rogers

2y AYes (23) Ruggerone and Hughes did too didn t they they made their
(220 Q And the Point Moller test fishery 18 one of the gruat ( 4 best estimates?

(23) successes tn predicting run size? 25) A Those are their best estimates

(24) A Well 1t s almost an inseason indicator it s nota
25) forecaster of a year ahead
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i MR O NEILL And - [ran out of ume [|have more i1 Q And vou chose todelerto Dr Rogers numbers?
» questions but [ made a promuse and [ 1l stick with mv promise i+ AYes
3 Thank vou sir <y Q And in the case ot Mr Ruggerone Dr Ruggerone are you
31 THECOURT Mr Lvynch .1 aware when he testitied he testificd that he was told to take
si REDIRECT EXAMINATION OF RICHARD DERISO $) a catch number and use it for a projection even though his own
& BYMR LYNCH 61 projection tor Chugnik was tolally different did you know
Q Just 2 tuw follow up questions Mr O Neill hasa wav ot 0 that?
#) cross examining on behall of all of his friends that makes ® A No
9) every cross examination into a commercial (9 Q So you don t know whether he was tesuifving to his best
100 Dr Mundy that vou talked about you were here talking (10) estimate or not do vou?
1) ahout 1989 fish projections that s correct? (h ANo
1 A Pardon? ™ Q Now the word conservative has a lot of meanings When you
1w Q Projected catch for 19892 (13) said 1n your record thal you were trying to be conservative
(14 A Right (14) did you mean you were trying to come up with the lowest
1151 Q Dr Mundy didn tiestify about a single one — not one of number
(161 those numbers on those charts were produced by Dr Mundy? (15) you could possibly come up with?
1) \ANo ey A No
e Q They were produced by other people? un  Q And 1n many cases 1n your report you came up with numbers
(191 A That s correct (18) [think we saw one here with just the herring fishenes you
« o Q Plainutfs didn t choose to use the greal Dr Mundy for (19) came up with numbers that were higher than what ADF&G came
1 1989 figures? up
¢+ ANo (o) with They came up with 6700 tons and you came up with 9600
v Q Now Mr Parker who you know about and for whom vou ¢ 1 tons?
Were ) A As faras their guideline harvest yes
1) once gratedul forinformation vou provided (% Q And vou were just a few tons under the plainuffs own
i\ Yes ( 4 csumate?
(s AYes
Vol 35 6330 Vol 35 6332
1 Q Mr Parher did an analysts correct? 1) Q And in some cases you came up with numbers that were
v A Thats orrect () substanually above ADF&G catch estimates 1s that nght?
14 Q And he said 1n his analysis that he had a preferred number M AYes
4 didn the? ¢ MR LYNCH Thank vou Doctor
¢ AYes (s THE COURT Thank you sir You may step down
1 Q And what number did the plaintiffs put on their chart for &) MR COOPER Your Honor dcfendants would cali
73 summan/ing damages the one that Mr Parker - (1) Dr Walter Pearson
&1 A Excuse me you mean Rogers? ) THE CLERK Would you ratse your right hand sir
QI msorry | mean Rogers (9 (The Witness Is Sworn)
0y A That s what [ thought you were talking about 1o THE CLERK Piuase he seated  Forthe record air
i QI mgoing to ash you about Mr Parker 1don thave them «an state your full name your sddress and spell your last name
(1) written on my hand t ) please
3 Alnthe case of Mr Rogers right thev did not put his 3y THE WITNESS | m Walter Pearson [ live at 332 View
141 preforred number (18) Crust Avenue 1in Port Angeles Washington And my last name
19 Q Thes didn 1 use the number that Dr Rogers lold them was 18
161 the preforred numher did they? as$ spellkd PEARSON
th A No a6y THE CLERK Thank you
umr Q And when Mr O Nuill was asking you about how ditficult st an MR COOPER Good morning Dr Pearson
(191 15 to spht botween the drifinet fishery and the seinet 1181 Your Honor 1instead of teying 1t with one contact
« m lishery whase numbers did you use to make that split? a9 lens I lltry at with my glasses Mr Lynch suggested «f
« 1 A Alaska Department of Fish & Game ¢ 0 could see the exhibits I might try this faster
« 1+ Q Did vou use the actual numbers as you derived them [ m (1 DIRECT EXAMINATION OF WALTER PEARSON
+ W tatking ahout the 60/40 split where can you get that number? 2 BY MR COOPER
41 A Thatone that s actually Dr Rogers rough approximation (3 QNow Dr Pearson we ve heard expert witnesses come 1n
t & af the spint here
« 9 and talk about pink salmon sockeye salmon you re going to
¢ 5 tellus about -
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1) A Hernng Oregon coast
¢y Q-herring I think this 1s the third and the last of the 1 Q That s something ditferent than occanography?
(3) species that are at 1ssue here '\ Ocuanograpny was whnat the degrve was 1n What | talhed
4 Could you state what your current employment 1s? 4 about was my Ph D thesis [ also cecuived tratming at Oregon
(55 A lkind of have two jobs right now Program director tor 15y Stale1n statistics
6y Western Washington s environmental studies program that just 6r  Q Now vou mentioned oceanagrapny .an vou explain whal
(0 started 1n Port Angeles 1 also work tor the Batclle Marine that
(8) Scieaces Laboratory which 1s about 15 miles away M 1s?
® Q Western Washington 1s the university? 8) A Oceanographyv is the study ot the ocean and in the course
(10) A Yes 1it1s 9 of study there I looked al courses in phvsical occanography
(1 Q Now can you tell us in connaction with vour role at Batelle 0100 chemical oceanography geological oceanography biological
(12 Marnine Sciences — at oceanographv and [ had heavy aspucts onthe biological
13) A Yes 1) oceanography [had specific course work in radio ecology
(149 Q — what your position 1s ther.? (13) which dealt with the effects ot radio 1sotopes on marine
(15) Al mecurrently a senior research scientist (4) orgamsms and [ did work on marine pollution and vourse work
16y  Q And what kinds of things do you do just generally inthal 115) on martne pollution and the ettects ot pollution on marine
amn role? (161 organisms
(8) ATlrunlarge mult disciplinary projects that tnvestigate an  Q Now vou mentioned that vou didn t - | guess vou didn
(19) environmental impact [ specialize in fisheries issues and (181 get = vou didn t o nyhtinto vour doctorate program tor vour
120) the effects of contaminants and I ve been |5 vears studving t9) Ph D atter you received vour masiers’
21y the effects of o1l on fish and shelltish 200 A That s correct
22 Q You don t mean just studying — that s not all vou ve done ¢ 1h Q What were you doing 1n between that ime?
(23) 1nthe last 15 years? ¢ v Alworkedina— [ wasactually in the Army at that ume
(4 AThat snotalll ve done butthat s one of the things [ ve (3 belween my masters and my Ph D and I worked tn a taboratory
(-5) done ¢ 49 outside Washington D C where [ did - [ ran a water and case
( 5) waler — a waler and waste water chemustry laboratory tor the
Vol 35 6334 Vol 35 6336
(1) Q Now can you give us a quick summary of vour cducation BS  environmental health and cngineering section It was an Army
(2) degree from Bates? () medical lab
) AYes (3) Q Was there a time when vou also did some work for NMFS
@ QlIn? ¢y National Marine Fisheries?
) A19-1Igottorememberhere 1967 59 A Yes that was nearthe und of mv Ph D at Orcgon State |
) Q What was the subject? 6) took the posiion with National Marine Fisheries Survice as a
(n A Biology sir (n research lisheries biologist | worked at the Sandy Hook lab
@& Q And then you went 1o Umversity ol Alaska’ 81 1n New Jorsey studving the ctfects ot ol on the behavior ol
9 A That scorrect % tish and crab
1) Q Here in Anchorage? a0 Q Did vou also look at the citects of walur temperature on
(11} A No Fairbanks orcollege inthose days now they call tny fish behavior there?
(12) Fairbanks (1) A Actually oncrab behavior
(13  Q What did you study ~ well what degree did you receive (137 Q Now since you ve been at Batelle have you done — well
(14) there? (14 have you done any studies that involved impacts or assessing
(159 A lreceived a masters of science degree 1n biological (18) 1mpacts of o1l or hydrocarbons on sea life?
(16 sciences from the University of Alaska (166 A Yes lhave
(D Q Was there a marine emphasts on that? 7 Q Briefly whathave you done?
18) A Yes Idid 1studied salt marshes 1n southeastern (18) A ve looked at the effects of oil on the bihavior ot tish
(19)  Q Then did you go ahead and obtain your Ph D doctor (19 and crab for some ume now We have done - | ve done work
degree? (0 with the blue crab back east | ve done work with the
(20) A LaterIdid yes at Oregon State «21) Dungeness crab on the westcoast [ ve donc work with sand
(1 Q When did you recerve that? (2.) lance or candlefish which 1s & fish which buries in the
(.22 Albclieve 1977 (23) sediment and I looked at effects of o1l on that tissue |
(23) Q And what was your arca of study for your Ph D ? ¢ 4 looked at effects of otl on red hake which 15 8 commercial tish
(24) A Oceanography !looked at the effects of contaminants (25) back east [ ve also looked at the effucts on clams and the
25) PCPs on the behavior of a small shore crab that lives along the
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1 polvchacie worms that Iive in the sediment  And [ did a study
on the vtlects ot oil on herring and in specific on herring
+ ruproduction
Q Who tunded that research tor the studv?
v A That was tunded bv a varniety ot clients that included the
& NOAA National Marine Fisheries Service NOAA OCEP (ph)
EPA
y DEC
) Q This s all government organizations?
9y A Yes as well as two studies for o1l one was for the API
t10v and one was for Exxon
11y Q The Exxon is the one that brings you here today the Exxon
ity Valdez spill?
i A Well 1t saprevious studv with Exxon | thought you were
(1 talking about previous to this claim
199 Q You mentioned - well Ict s deal with that one whal was
161 that studv the previous one?
@ A That was a studv of the etfects of dispersed oil on crab
(g and clams Ilooked at a predator prev relationship between
191 Dungeness crab and protothaca staminca which ts the hittle
neek
o ¢lammed
t 1 Q You mentioned a study for the APl APlis American
1y Petroleum Instuute?
31\ That s correet

i
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(16)

Vol 3> 6339

comes into the State ot Washington tor the presence of

disease Betore thev can be put into aquaculture situations

He s also consulted heavilv by the aquaculture peopie in the
Pacific Northwest including people from Alaska about disease
problems in aquaculture  He s done extensive work relaung the
effects of contarmnants to disease and 10 changes in the ussue
structure the pathology ot organisms

Q Has he been helping you also i1n connection with the project
that brings us here today the Exxon Valdez oil spill project?

A Yes hchas sic

Q Is that typical for a scientist like vou to utilize other
persons who you work with colleagues for specialized
knowledge 1n particular areas’

A Absolutely Batelle prides itself being able to put
together multi disciplinary teams Many environmental
problems especiallv inthe modern vear ruequire more

knowledge

an
(18
a9
(0
21
(<o)
3

than just one discipline  And one of the things [ do s lead
mulu discipline projects where [ have to draw on the expertise
ot different people Phvsical oceanographers varous people
physical modelers all kinds ot people would be put into the
projects

Q Now vou did a studv in connection with an o1l spill in -

A Port Angeles

(4 Q- Puget Sound®
1+ Q That s an orgamsation tundud bv the petroleum companies? (595 A Port Angeles the Strait of Juan de Fuca
¢\ That s mv understanding
! Vol 35 6338 Vol 35 6340
. Q What hind ot work did thev ask vou 10 do? (1) Q That was the ARCO Juncau?
y A They asked me specifically to look at the behavior of () A That s correct
Y spawming herring Thev also ashed me to look at the vffects of v Q You have authored or co authored scientific articles?
petroleum hvdeo arbons ail onvgg development and ) AYes
huching 5y Q About how many?
uC LS 6y A Onthe ordur of 40
¢ Q And vou did thase studics when? ¢ Q You have g1ven presentations at scientific conferences?
A The studies were pertormed in 1982 and 1983 and reported ® A Yes
in 1 Q Have you ever - well you chaircd an expert panel to
<1 198§ (10) advise the Corps ot Engincers on (isheries 1ssues associated

n o Q Now let ssce have vou done any work at all having to do
1 wath lesions in herring ?
A In 19 - onc ot the oul omes of the APl study was the
i abihty 1o look at larval fish which hadn t been looked at in
U terms of discase to that point - My collcague Ralph Elston
141 (ph) and | rearcd some larvac outl of those cxperiements
15 vxaminced them tor iesions and found 1n one vearthat the farval
161 tish did 1n lact have some stomach lesions or stomach
17y abnormalitics
usy Q Now Mr Elstonis also ~
un A Dr Elston
0 He s also waith Batell?
1 \That s orrucet
i Q What 1s his arva of specialty?
W A He wastrained in veterinary medicine from Cornell
41 vertihied pathologist He dous a lot of work in diseases and
viruses  He sonc of the poople thal cxamines material that

-
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[{)
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(16)
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(18)
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with dredging operations’

A Yes lhave

Q Can you just duscribe generally — well did you consider
vourself to be an vnvironmental scientist?

Al considuer myself to be an environmental scientist wath
specific expurtise 1n toxicology of o1l herring biology fish
biology fisheries issues and I ve done a lot of work to
figure out why — what the potential « ffects of o1l are on
marine organisms

Q Including at the population level?

A Yes fisheries level yeah
MR COOPER Your Honor [ would tender Dr Pearson as
an expert environmental scientist with particular expertise 1n
fisheries biology gencral manne biology toxicology and
effects of hydrocarbons on marine fish
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Vol 35 6341
MR JAMIN [wonderif I might have Dr Piarson
brieflv on voir dire
THE COURT You may

NMAN X

Vol 35 6343
(1 quick overview ot what you ~ esscntially what vou did? Lt s
t1 lake the 1989 — start 1n 1989
v A Okay [0 1989 we went to Prince William Sound and we

4) VOIR DIRE EXAMINATION OF WALTER PEARSON () looked gt threw major things  We looked at — we had threc
5y BY MR JAMIN 51 majortashs One involved a prespawning adult heering trving
¢ QDr Pearson I dlike lotake a momenl to qualify the areas 6) to collect samples of these tish for histological and chemical
(0 1n which your expertise 1s and 1t 1s not all right? (1 examination dnd to try and do an aruticial spaw ning test We
@ A Yes % did alot ot work onthe cggs tahins cugsonk Ip samples from
) Q Allight Now immunotoxicology 1s 4 term that reters to 9y Prince William Sound bringing them back to the laboratory tor
(10y the immune system being harmed bv toxic compound? (10 analysis Wc also did 4 small amount ot work on larvae 1n
an AYes tn 1989
12 Q And you don t consider vourself 1o be an cxpert in ) QIn1990 -
(13) immunotoxicology? (13) A In 1990 we did an aerial survev and did more work with eggs
149 ANo (149 onkelp And we also added Sitka on our list of places to look
a%)  Q And genotoxicology 1s the loxic insult on the genetic s at
(16) organisms? (160 Q Now the jurv has already heard a fair amount about the fact
17 A Yes (7 that 1n 1993 and 1994 carlier this vear the herring came back
(18) Q And you don t consider yourself an uxpert in that area? (18) 1n very disappointingly low numbers you re familiar with that?
(19 A That s correct a9 A Yes
0) Q And you don t consider yourself an uxpert in cviotoxicity? 00 Q And have vou also iooked at that phenomena to try to
21) A That s correct 21) understand why that may have occurred?
220 Q And that has to do with the ctfect of a toxin on the cull? A Yes bufore that we had also done work looking at the
2) A Yes (23) Alasha Fish & Game dala on run size and that kind ot thing and
(4 Q And you don t consider yourself an virologist do vou? ( 4 doing work 1n gencral herning biology background pieces
-5 ANo And
(25) then when the untoward events 1n 1993 happcaed we were
again
Vol 35 6342 Voi 35 6344
1y Q And that has to do with the study ot viruses’ (11 ashed to tahe sampies of Prince William Sound herring and take
22 A That s correct () alook at what might the probablc cause be and we did similar
3) MR JAMIN Your Honor with the undurstanding that (3 work this past yearin 1994 Dr Elston helped me with that
4) Dr Pearson s being qualificd but notinthe arcas by his & Q Now Dr Pearson onec thing we ve learned on pink salmon
$) own admission of immunotoxicology genotoxicology and
(6) cytotoxicology or virology and I Il accept Mr Cooper s offer ($) sockeye salmon vou have to start wath what ther Iifu cvele s
(0 THE COURT Court will do the same (6) because that simportant 1s that important lor herring 1oo?
®) CONTINUING DIRECT EXAMINATION OF WALTER PEARSON| () A Yes 1t1s
% BY MR COOPER ® Q You v hilped us prepare some cxhibits 1o demonstrate that
10y QNow Dr Pearson when were vou asked to become involved @ hfecycl?
- 10 A Yes
(11) first become involved 1n the Exxon Valdez o1l spill lstigation? an  Q Lifc cycle of hurring s not the same as 4 pink salmon or
12) AlnApnlof 1989 (1 ) sockeye salmon s ut?
(13)  Q Actually 1t wasn teven in htigation then was it? (13) A That s absolutely correct
(14) A That scorrect (14 Q Dr Pcarson [think you have up there a set of exhibuts
(ts) Q What were you asked to do? (15 1f I may approach Your Honor
(16) A Iwasasked to - imtially to design a study and send in & (16) Let me show you Dr Pearson 9169 A
(17 rough outline or proposal to do a study of the cffects of the (17 A Yes
(t8) oil spill on Pacific herring in Prince William Sound sy QAnd 5242 A
19y Q And you did do that? 19 A Yes
20) A [did do that and they invited me to do the work (200 Q Those are exhibits that show the life cvele of the herring?
1) Q And basically this 13 Exxon that asked you to do this work? (219 A The first exhubit yus they both show aspects of the life
(22 A Actually st was Dames & Moore that were the company O cycle
working 23 MR COOPER Ifwe couid have 9169 A
23) for Exxonon I guess the biological side of things that asked 4) (Exhibits 9169 A and 5242 A offered)
(24) me to do this for Exxon ($y THE COURT Any objection?
25) Q Now the work that you have donc can you just give usa
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1 MR JAMIN Noobjection
+ THE COURT They are admitted
(v (Exhib11 9169 A and 5242 A received)
) BY MR COOPER
91 QI gucss one thing we have learned Dr Pearson 1s that vou
y generallv start a hifc cvele with anegg?
A Yos sir
g1 Q What s the difference between an egg and embrvo?
n A Theegy 1sthe whole structure  Thue embryo is the
101 biological structure 1nside 1t that s going to become a
fi1y larvaec  So it s the animal that s inside the egg
11 Q Where do we start with here then the eggs on kelp?
13) A We can start with the eggs on kelp
it Q We ve seen some video and photographs I think before of
the
«5) herring cpgs actually on kelp fronds How do the herring
spawn
{16y on to the kelp?
7 A The huerring come into the shallow water where the
ugy vegetationss The fumale then moves over the vegetation and
19y the eggs are extruded and sometimes go in rows or clumps and
t 0 buildup The males come and release miit into the water it s
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Vol 35 6347
Q And then thev become juveniles where the green starts on
the ime line?

A Yes that s correct

Q So thev remain as juveniles then tor about how long?

A That depends on how tast thev grow but generally about
three vears Some lish come into a sexual maturnty at two
vears most a good number at three and then a bat more at
tour and theaby the ume they are five or certainly by six
most hish are suxually mature That s what this -

Q Slant on the green 15?

A That s what that s trving to show vou
Q Then once they reach sexual matunity they become adults?
A Yes
Q And about how long does a herring live?

A Something on the orderof 12 10 14 years
Q And how long do they continue to spawn?

A They are repeal spawners They are unlike ssimon 1n this
regard they come back every year to spawn from the time they
reach sexual maturity uatil thev die  So something on the
order of si1x to eight years

Q Do they -

A They are spawming

11 hind ol a free for all .3 Q They are also unlike salmon in that they do not spawn in
y Q When did that occur whal time ot vear? (24) the streams?
W A Thatoccursin April of the vear punerally the peak of ($) A Thevdon tspawninthe streams they lay their eggs on the
v spawming 1n Prince William Sound 1s in the muddIc part ot
< Apnl
Vol 35 6346 Vol 35 6348
1 Q Purhaps with the light pun that [ think vou have up there (1) vegetatton that s on the 1ntertidal and subtidal zones The
) do vou see ond? (1 intertidal 1s the part of the beach that comes out of the water
uwoA Y 3 atlow tide
i Q Can voundicale on the vear scale at the bottom there 1 Qlputanother exhibit which I believe 1s §242 A
1 where wo re starting hord? ) MR COOPER Ifwe could have that exhibit up
6\ Thu spawning time and incubation time is this very thin 6) please | guessyoucanttry u
11 arca right here in the first part ol the e evele (h BYMR COOPER
#1 Q Inthe first vear? ®) Q Now what have we got here?
w1 A Pardon’ 9 AThisisa look see at whatthe lish are like the cgg
i Q Inthe first vear? am structure of the fish in the fishery [n this case the spring
sy Alnthe fiest year an fishery The -
nm Q About how long do the eggs incubate before they hatch? t1) QThisis what year 19877
131 A About 20 days 1n Prince William Sound a3 AThisis 1987 What we re trying to depict here 1s when you
141 Q And then when they hatch they hecome - (141 look at all the fish in Prince William Sound or all the fish
1% A Larvae whichisthisanmimalhere You cansee this (15 1nthe fishery they are not all the same age and the
u6r particutarone has a yolk sac  Thev arv inthe volk sac stage (16) different ages appear in different proportions And 1n order
011 for on the order of six to len days (17 1o understand some of the fisheries dvnamics with herring you
1#  Q Which then what happuns? (18) have to understand that you have some year classes which are
1191 A The volk sac 1s absorbed and at that time they have to he (19 those fish that are all born 1n the same year that are very
m able to [eed on the plankton They grow up 1a Prince William ¢ 0) much more abundant than other vear classes
t 1t Sound and sometime lowards the fall thev metamarphose or 1) Q Now what we ve done here 1s indicate colors use colors to
v ¢hange their structure or shape and bucome juvenile herring ¢ 1 1ndicate the age of the fish?
t v Q Ahout when what stage are they on vour ime line here in t 31 AThat scorreet So forexample aa cight year old fish s
« 1 the hievae stage? That s the thin blue hiad? t #1 hind of purplc and vou can see that there are a small number
t 99 A That sthat thin blue line ( 51 here  Whereas you can see that when vou go to these light
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(1) blue fish which are three year olds thure 15 4 good number ot I 1 andin 92 tswitched  The 88 vear class is now the dominant
() them Sothe three vearoldsin 1973 were g lot more abundant 1 vearclass the B4sare tading away It s normal 1n Prinee
(3) than the eight years old Y1 Wilham Sound to have a strong vear cdass emieree overy tour
49 Q Yousaid 73 do you mean 8§7° U1 vears )
) Almsorry 87 51 This data 1s Alaska Fish & Game data It s recent data tor
6 Q Now you have a video that deals with this concupt of what a 61 1993 And vou cen sce that the 88 vear class 1s a dominant
(n fishery looks like? 7 year class butthe 84 vearclassissullthere So vou can
® A Yes 1tdoes and the video also indicates how the eg,. 1 sue how the vear class sirong vear classes move through the
(9) structure changes from year to vear and there 1s regular 1 tishery through the population through the tishery
(10) patterns having to do with biology of the fish that produce 10 Q Over ume?
(11) that changing egg structure i1y AOverume Thisis adepiction ot the herring harvest in
am MR COOPER ThatIbelieve 1s 8595 (1) Prince Willlam Sound from the ¢arly 70s throuph the vears and
(13) (Exhibit 8595 offered) (13) you can sce thatin 1990 and 91 and 92 90 was an above
a4 MR JAMIN No objection Your Honor 014y average harvest and 91 and 92 were record harvests
sy THE COURT Plainuffs 8595 1s admitted sy Q So before we had the verv low runs in 1993 and 04 thev
(16) (Exhibit 8595 received) (16) had some record harvests afler the spill?
an BYMR COOPER (7 A That scorrect sir
a8) Q Can you narrate this tell us what we re seeing? a8)  Q Now I wanted to ask you a fuw quustions on somethtng you
(19 A The data that you re going 1o see is taken from the Alaska (19) mentioned this domunant vear class concept
200 Department of Fish & Game documents Most of 1t ts from this (o  What | d like to do 1s use a poster board of that basic
(1) document by Wayne Donaldson and othersin 1992 and 1t s (1) yearclass marching through ime :f I don t lose my voice
going 2) first and this1s Exhibit 5239 B
(2) to depict the pattern of year class strength for age 23y (Exhibit 5239 B offcred)
(23) composition (4 MR JAMIN No objection
4y Q What we re going to show 1s how this gets built up? sy THE COURT Defendants Exhibit 5239 B 1s adnutted
-5) A Right So we start with the {ish 1n Prince William Sound
Vol 35 6350 Vol 35 6352
(1) and they are of different ages 1 (Exhibtt 5239 B recuived)
@ Q They are not really this color? (» BYMR COOPER
3 A No Iveheard of red hurring but not purple ones  So 31 Q Now Dr Pearson you mentioncd this concept of a four vear
(4} you have a structure where the fish are swimming around out 4) dominant cycle or year class?
(5) there and they are all different ages Now we re going to 51 AYes
(6 figurc out how much arc two vear olds threu vear olds and four © Q What are you referring to there?
(7) yecarolds M A If you look at that you can sce that the dominant vear
® Q We re going to group thum by age? ®) class before the spill at the ume ot the spill and just
9 A Yes and stack them on top of onc snother to produce a bar ¢ after was the Bd vearclass And vou can s that 1l was an
(10) graph And as you can sue the three year old lish were by far (10y abundant yuar class when it umerged 10 — as three vear olds
(11) the most dominant fish 1n 1987 And then we have converted (1) became the dominant year class when they were four Live six
(1™ thatto the kind of bar graphs we re going to look at later (1) and seven years olds
13 Q Sothese three year old fish would have been oncs that were 13 Q What we have 1s the age class down here soin 89 the 84
(14) bornin 19847 (14) yearclass as five years olds?
(15) A That s correct and the next year they become four year (1) A Were the dominant
(16) olds but you note that they are still the dominant year class (163 Q Made up by far the largest percentage of that herring
an  Q This s percentage of the harvest by weight so the higher 7 biomass that came back to spawn that yecar?
(18) the bar the bigger the percentage to others? (18) A Right And what happens as the fish become mature they
(199 A Yes Now we re moving to 1989 the year of the spill and 09 startto enter the fishery Let stake a three yearold The
20) the 1984 year clasa is the dominant vear class that year So ¢ 0) three vear old 1s about ~ something on the order of 20 or 30
( 1) we stack them up now for three years 1990 f(ish are six vear ¢ v percent of them are sexually mature and come nto the {ishery
(.) olds and the 84 ycar class s sull the dominant year class ¢ 1 The next vear when they become four yuars olds more ot them
(°3) Aswe move to 1991 look at the three year olds the 88 year ( 3) are sexually mature so more of them come into the biomass
(24) class are starting to emerg. as an abundant ycar class so the the
25) 84 1s starting to fade and the 88s ar. starting, to emerge (*4) spawmng population and nto the fishery And thenby the ime
(5) they are five and six ycar olds almost all of them are
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sexually mature

So the vear class builds in the fishery in the population

as the fish become sexually mature Then atter thev become
fullv recruited to the population natural mortality rather
than this maturation process bucomes the dominant force
poverning their abundance and as natural mortality takes
actron the year class starts to fall in strength

So thev kind of come in p.ak around five or six years ot

age and then tade And this process happens in Prince William
Sound about every four years and that s what s depicted in the
chart here [f you look back 1n the records into the 70s you
can sve the same kinds of patterns with different vear classes
Q Do herring biologists know why 1t happens to be on a four
yearcycle?

A That s the subject of much debate and lhittle light

Q One of those many things that remains a mystery 1n Mother
Neature?

A Yes atthis ume

Q What about the class after the dormunant fourth year class
whdt tunds to happun with the 8ge group born the vear after

have the spawn that becomes a dominant vear class?

A It s never poing on - those vear classes are typically not
very strong. and i fact :f vou look at the relationship at
three vear old fish the stronger the dominant year class s at
three vear olds the [ess strong 1s the vear class that tollows

38
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THE WITNESS [ msorry  Versusthe 90 and the 91

and look at the 88 versusthe 89 And vou can see that
generaily the bigger this baris the smaller this second bar

s This particular esumation is from Dr Fung s estimation
1n 1993 He s since gotlen new data and rerun his model and
he s not sure that 1t s quite this high for the 88 year class

Q Dr Fungisan ADF&G employee?

A Yes he s the biometrician tor herring for the State of
Alaska

Q And you ve had a lot of conversations with him and talked
with him on the subject of the hurring tn Prince William Sound?
A Yes [have sic

Q Now what was the year class ot herring that was spawned tn
the year of the spill 1989 1s obviously the 89 year class
correct?

A That s correct

Q And then it was one of these vear classes that followed &
dominant year class 1 ¢ the 88 ycarclass?

A The 88 yearclass was expected to be the dominant year
class and the 89 year class followed 1t

Q So we re going to be talking a fair amount about what
effect the spill may have had on that 89 year class as well as
some of the others but was the 89 year class ever destined to
conlribute much to the total population of herning 1n Prince
William Sound?

>
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them in terms ol numbers ot fish

MR COOPER Ithink we have an exhibil to 1llustrate
thit 6113

(Exhibit 6113 offered)

MR JAMIN No objection

THE COURT Dcfendants 6113 s admitted without
ohjection

(Exhibit 6113 received)

BY MR COOPER

Q Can you explain using this visual what happens with the
vear afler the dominant vear class is born?

A1t you look at the 84 vear class here vou can see that
this 1s ¢ depiction of the numbers of three vear old (ish and
thisisthe numbers of ish 1n the 84 vearclass at the ime
they were three vears old and vou can see that it was a8 strong
vear class And when vou look at the R6 vear class vou can
ste the same thiny, than this vear class (indicating) 1f vou
look -

Q Did vou sav the vear — you were looking at which year
class?

A Let sjust look at the 84 nipht now Look at the 84 vear
class versus the next ycar class whichis the 85 You look
atthe 86 ycarclass
THE COURT You rcsaving 85 when vou re pointing to

86
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A Based on the historical patterns no 1t was never destined
to contribute much to the population

MR COOPER I d like to show you Exhibit 6112

(Exhibit 6112 offcred)

MR JAMIN No objection

THE COURT Defendants 6112 15 admitted without
objection

(Exhibit 6112 received)

MR COOPER Your Honor [think [ offered the
precedingone 6113 (fIdidn t -

THE COURT You did

BY MR COOPER

Q Now what have you depicted here Dr Pearson?

A This was taken from the Fish & Game forecast and it was an
indication of the year class strength 1n 1993 as a percentage
of the total biomass projected and it s done by weight and
number of herring  And you can see that the sum of the
projection indicates that somewhere between three and four
percent of the population would be made up by the 89 year
class in that -1n 1993

Q So does that mean that regardless of whether there had been
a spill or not even ifthere hadn t been one the 89 year
class that was prescnt — that was born basically in the year
of the spill was not projected to amount to more than three to
approximatelv four percent of the total herring biomass in
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) A Based on historical patterns that s correct but this

Y particularone Dr Fungis using his — the sum ot all his

1) data which include that which tollow the spill

51 Q So you believe this 1s an accurate forucast?

iy AOh yes

' Q And 1993 was the vear the hirst vear that the herring run

8) turned out to be so frustratinlv low?

9 AYes
(100 Q Let s leave that subject for a momunt but we will want to
(1) come back to that and what | wanted to do was to ask vou
about
112) the basic uming of events in 1989 thatisto say the spawning
(13) event n relationship to when the spill occurred
(14) A Okay
(%  QIthink that evervbodv here 1s probably pretty aware of the
(160 time that the Exxon Valdez ran aground March 24th 25th
an AYes
18 Q Now when do the herring start to show up tn Prince William
(19) Sound — when did they start to show up 1n Prince William Sound
20) 1n 1989 the year of the spill?
(1Y A The first indication of spawning in Prince William Sound
( 22 wasn the northeast part of the Sound that occurrud around the
(-3 31stor —31st of March or the Ist ot April  Then other parts

e
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Q So what I d likc 10 40 1s show that video and mas be we
ought to just alert people thal what 115 that they ouwnt 10
be looking tor here  This modet that cvervbody has scen
betore on at least two or three occasions starting 4l the lime
ot the spill and we will see the o1l?

A You Il sce the o1l start to move from the tanker on Bligh
Reel The oil will move to the southwest and start to spread
oul And then eventually 1t will start to move out of the
Sound and then what vou i sce 1s that as vou mentioned
vou |l see just a httle spot of spawn in the upper northeast
part ot the Sound on the 31st ot March or April

Q Now what would we be looking for there?

A What happens in the video 15 that the first time that
spawning occurs you ll sec 1t flash and 1t will flash for
about a day And then the next time the spawning first occurs
in an area 1t will flash for about a dav and 1t will be just
highlighted there [believe 1t s while or villow vou can see
when the colors come up  And spawning may still be occurring
there over that ime frame but it only flashes when spawntng
tirst occurs in an area so you kind of have to watch tor that
fash and it will tell vou where the spawning 1s starting to
occur and I Il point that out as we Lo along

Q One thing vou re interested 10 1s when the tming ot when
the spawn occurred 1n relationship to when and where the o1l

(4 ofthe Sound according to the tvpical patiern that one hasin « 51 was?
(-5) the Sound spawning starts in the northeast and spreads to
Vol 35 6358 Vol 35 6360
(1) other parts of the sound kind ot moving south from the thh A That scorrect sir
() northeast coordinale quadrant particularly in Prince Wilhlam 1 Q And are there any other basic things now that we should be
(3) Sound (v tooking at here?
4y Soin 1989 a similar pattern occurred where the spawning 149 A\ The big thing 1> to understand the relationship of the
(5) started in the northeast and then started to occur in other (5 passage of the o1l tn the spill trajeclory and how that
(6) portions of the Sound and last started to occur at the Montague t¢6) relates in ime and space to where the spawning occurred
(0 Island area which is the southern part of the Sound The peak (h MR COOPER Your Honor [ would like 1o show that
8) ofthe spawning was around the middle of Apnil  The fish show ®) DX102 A
(9 up generally about a week or so betore thev start to spawn on ) (Exhibit DX102 A otlered)
(10y the beaches and they hold in the ncarshore areas bufore thev 1oy MR JAMIN No objecuion to its admussion or
(1) goonto the beaches (i publication
(1<) Insome cases like at Montague vou don t sece many fish 11 THE COURT Admitted
(13) right before they spawn but they are probably in the deeper 03 (Exhibit DX102 A recerved)
(14) water off Montague and then kind of coming rightto the bea h 141 MR COOPER It mught be casiest Your Honor il the
(15) to do their spawning (151 witness could move to the Barco to potnt out some things on it
(16) Q Now you re familiar with whal we ve been calling the Gault e hure
(1D videotape? 11 v THE COURT That s tine
(18) A Yes sir (g (Video plaved)
(19 Q That s a videotape that was produced by — 9y THE WITNESS The oil spill occurred up hure cach one
200 A Gerry Gault — the modc] was produced by Gurry Gault of (0 of these dots reprusents | 100 gallons ot ;] And this s on
(1) NOAA but the videotape was produced within the - by the ( 1 the 24th of March  We haven t had any spawning 1n Prince
Exxon ™ Wilham Sound yet The spill 1s moving to the southwest and
(22) graphics people or visual arts people based on Dr Gault s (23) starting to spread
(23) model and you Il see 1n this particular one we ve added the (4 BYMR COOPER
(24) spawn locations and iming based on the Alaska Department of ( $ Q This shows it at three hour increments”

(25) Fish & Game records for 1989
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A lthink that scorrect Onthe 27th 1t s spread out near
Naked Island on this date down here — onthe 27th 1t s down
near Smith and the north end of the knight Island archipelago
Y ou can sec that 1t s moved essentiallv apart by Naked Island
and 1s moving down along each sidv of Knight Island

Q Do we have any spawn yet?

A No You re going to want to watch right up here to see the
ficst spot of spawn which you Il start showing up here There
vou go 1n the Boulder Bay region

Q And that s on March 317

A That son March 31 The o1l 1s down here at this point
and this is verv little around Naked Island at that point  Now

11 you ru gotng 1o have 1o go a few days some ume around the

(1

Tith before vou see the next part ot the spawn occurnng
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A 1 think vou ] find the last ot the spawn was around the

20th of April and trom that point on a hittle — [ don t think
there was anvmore observauons of new spawning, and you re
looking at the eggs incubating

Q All night verv good Now that we ve shown that little bit
of perspective what I d like to do 1s take a lLittle bt

different tack here tor a moment and have you talk about —

tell us what kind of risks natural risks confront hernng [
guess maybe the place to start1s - |et me ask you this
question Does Mother Nature have a way of protecting herning
against rish?

A Yes 1t does One ot the reasons that herrings lay so many
eggs and in the course of a ifcime ot a herring they may lay

a hundred thousand 1o 200 000 eggs and they do it every other

us) Qldon tknow it we can speed that up a hittle bit or not (15) vear orevery year and thev repeat spawn They also as you
1161 untl we get to the 7th (16) cansee come ininwaves That spawning didn tall occurin
t 1 A Okav vou sce spols up here in the northeast and the tirst (171 the same weeh and 1n some cascs and some places the fish
(18) spot of spawn at Naked Island came
a9 Q Now incidentally the o1l movement on here this is not (18) 1n and spawned in waves
«m showing o1l that s stranded on the shoreiine? 19 All of these behaviors are to adapt the whole process of
« 1) ANo itisnt it sshowing the oil from Dr Gault s model (200 laying the egg having the egg hatch out and the larvae come
« 1 We start have spawning up in the Fairmount Bay some more 21) into the water column at 8 time when the larvae can survive
t 31 spawning 1n the northeast Nothing down here at Montague ( .» Now nature i1sn t perfect 1n s cycles and those cycles vary
t 9 W llgoa few more davs to the 11th and then we 1] start 23) and the uming of the spring plankton bloom may be off by a
¢ 9 Sceing more spawning show up  More spawming here up here (°4) week temperature can be colder from one year to the next and
i ¢ $ this whole set of behavior in terms of the spawning and the
Vol 35 6362 Vol 35 6364
(11" Granite Bav more on the backside of Bligh Reef Nothing yet (1) hiology and the uming of how the eggs ripen in the female and
1) down on the Montague area () how that s related to the temperature and all of this has been
My Here we go on the Montague on the 12th more at Naked (3 evolved over the thousand ycars that herring has been around
4+ Island morc at Fairmount more at Tatitlek Narrows This s to
< aboul the peak al spawning 1n Prince William Sound more at 31 allow the herning to hedge their bets asit were theydon t
¢ MontaLue again some more at Naked Island a hittle bitof a s putall their cggs in the same basket
v dot tnthe Wells Bay region and some more around the Tatstlch & Q Now as long as you mentioned that let me come back to
% Some more on Glacter Island a hittle bit more agan on Naked (1 that You said the herring a lumal herning will produce
n a hittle bit on the outer part of Rocky Bay on Montague and ) about how many vps?
tim more on Zathof now on the | 5th v A Ahundred thousand to 200 000
11 Where it s flashing 1s all new spawn vou can see where the 10y Q How many of those have to survive to adulthood 1n order to
11 whitc 1s that indicates whero the spaswn 1s and thuse eggs are (i) replace the parents?
1y now ncubating [6th stems to be a slow date [ think (123 A Well you ve gotto have two of those eggs in order to
141 Q The model as [ recall only runs untl the 25th 1sal? (13) maintain the population you have to have at least two of those
1151 A Yes and as you can sec the bulk of the slick has passed (14) eggs reach adulthood one to replace herself and one to
ué out of the Sound replace
i1 Q You sull have 1t on some of the shorclines? (15) a mate ora male
a¥1 A You Il have it on some of the shorelines and you Il see a6 Q So that suggests there s probably a lot more herning eggs
119) these spots of o1l here and these represent some that still s (7 laid than make o through?
t ® around plus some that may be refloating off the beaches 181 A Yes itdoes
1 Dr Gault did put somu refloating 1n his model 19 Q What percentage — [ know vou told me this the other day
t 1 QIf it relloated off 1t would appear on this model? ( 01 what percentage of herring egrs never make 1t through to
t 1\ That s mv understanding from reading Dr Gault s paper ( 1) survive as adults?
1 Q Mavbe we can just speed it up s that the last of the ( ) A Somcthing on the order 0f 99 9993 percent don t make it
t S5 spawn? 3 Q Ask that s just — that s just in nature?
4y A That sjustin nature that s just taking a look at what

5

they call the fecundity or the amount of eggs that the female
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produces over her lifetime and looking at —= I m sorrv
Q Ididn t want to interrupt vou 1f vou hadn 1t finished

[ m

NMAN ¢

Vol 35 6367
\ Yes [nthis case he s looking atthe thy knuss of the
deposit the number ot cggs depostted  How many javers has

1) A That s looking at the average tecundity the herring laid thetr eg o510 So the ones on (he botiom hav«
9 Q Dud you do some calculations to get a rough handle on what 41 trouble
(5) that means in terms of what kind of a chance an egg has of 51 Q What d like to do 15 just show a xcrox copv wnich 1s not
6) surviving unul adulthood? 61 a veryv good copv and [ apologize ot some of those larvae
(M A Approximatelv one 1n 70 000 something like that M reterred to in Dr Galkeena s study  Exhibit 9382
® Q Nota real good chance of making 1t ultimately? ®  (Exhibi1 9382 one page oftered)
9 MR COOPER Your Honor it s straight up at noon @ MR JAMIN No objectiontoit bung shown to the
(10)  THE COURT Take our second recess we Il be in recess (10) jury
(n for 15 munutes 1y THECOURT Defendants Exhibit 9382 15 adnunt d
) (Juryoutat1200p m) (11 (Exhibit 9382 one page received)
(13) (Recesstaken 12 00p m 012 [Spm) a3 MR JAMIN 9382 isthe entire document [ have no
(14 (urymnati2 15pm)1215 {14y objecuon to this page
sy THECLERK All nse (15 MR COOPER That salllneed
166 BY MR COOPER u6) THE COURT Ifneed be mark that page as the cxhibit
(7 QDr Pearson we were talking about this large number of (im so we don t later get confused and think the whole thing 1s
(18) eggs that are deposited that never make 1t to adulthood What 18y admutted
(19) 1mplication does that have in trying to assess what effects 1f 19y BYMR COOPER
(*0) any the o1l spall mav have had on herring? (0 Q What 1s that photograph?
21y A It makes 1t difficult 10 extrapolate things that might have ¢ ) A Thats aphotograph of different kinds of larvac that
¢ happened at the cgg stage to the adult population and that you « ) Dr Galkeena found when he looked at the ditferent lavers in
( 3) canhave considerable butfuring  The reason that there 1s all { 31 the herring spawning that he looked at and the top one here ~
(.4) these eggs 1s that it buffers the population [rom ¢ 5 Q Ithink you have to touch that to the part over there on
(-5) protubations (ph) that can happen at the vy, stage and the ¢ 5 the side that savs color ~ vou won t be able to produce anv
Vol 35 6366 Vol 35 6368
(1) larval stage from having cifects at the population level (1 color because we re operating off of this The top one here
(2 Q Now Ithink you mentioned also some other faclors natural t) A The top one deals with normal larvae  One of which 1s a
(3) factors that can affect herring,  You mentionud tumperature as ) little bit underdeveloped The second onc there buing a hittle
(4 Irecall? 4} bitunderdeveloped compared to the verv top one  Then he has
5) A Are we speaking of the cgg,s now? 5y different other abnormalities that arc in there and that
6 Q Yes (6) mixture And thentowards the bottom he actually has some
(M A Temperature extremes both hot and cold atfuct both the that
#) survival of the embryo and can produce malformed larvae trom (7 are dead and decaying and thesc larvac actually dicd while
9) being the larvae that hatch from such eggs Oxvgen s also an 8) they were 1nthe egg But during the process of hatching you
(10) 1mpontant variable to consider and that can play a major role (9 wonder why a duad larvae gets to hatch
(11) when the density of the eggs the thickness ot the deposiion (10  Well 1t turns out that the life larvae are producing
(12) ofthe eggs gets high You can have the inner eggs that are (1 enzvmes that help break down the egp casus 10 make 1t casier
(13 kind of on the bottom of the pile get low oxygen and they can (1) forthe eggsto hatch forthe larvae to get out of the cggs
(14) actually die They can also produce abnormal larvae orin 113 and also all these eggs are kind of glued together so Lthat
(15) some cases1fit isn ttoo bad they come out okay but they are t14y when you rip open one¢ you can also rip opcn another  So these
(16) underdeveloped compared to other larvae that hatch 15y dead and decaying larvae come out when Lhese other ones
1D Q And there 1s scientsfic literature that describes thts the come
(18) natural kinds of deformities and so forth? «16) out and hatch
19 A Yes 17 Q There was also an article by Alderdvee and Belsen having to
01 Q One of those 13 by somcbodv named Galkcuna? (8) do with temperature cificts
2 A Yes (19) A Temperature and salinity effects
- Q And you ve looked at that that s anartcle? () MR COOPER Whatl d liketo do Doctor 1s show you
(23) A Yes (21) one of the photographs out of that that s Exhibit DX9383 the
240 Q And 1L has a photograph of some of these herring that have (2 page following 1545 We 1l substiute the single page
25) been deformed by virtue of just natural occurring phenomena? 23y (Exhibit DX9383 one page offercd)
(49 MR JAMIN No objection as to that page
259 THE COURT DX9383 1s admittcd with the understanding
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that wu re dealing with the one page
1 (Exhibu DX9383 onc page recerved)
1+ BY MR COOPER

« Q Can vou explain what 1s shown here now?

$1 A This deals with the etfects of temperature and salinity on

(6) the amount ot — or the abnormalities that might occurin the

7 larvae subjected to extremes of either high or low temperature

® orlow salinity And the upper left hand corner depicts a

91 larvae that was subjected or incubated where the egg was

10y invubatid under somewhat optimal conditions and then in the

111 othuer pictures vou can sce where the larvae was malformed
¢ 1. Inparticular this picture here shows that the jaw 1s not
131 well developed and that paruicular situation had both low
(1a) salinity and low temperature Dr Valson s paper deals with
asy the fact that there 1s an optimal temperature and salinity
(16) range where the larvae develop well and 1f you get out of that
(7 range you slart to see abnormalities of the larvae that hatch
us) out ofthe vgys
119y Q Was there also a study by Dr Purcell that dealt with this

0y general topic?
t 11 A Yes helooked at the larvae that were 1n the water column
¢ 1 atier hatching in the field in a British Columbia bay and she
« 2 found that vou can tind larvae that had hatched out that have
¢ 9 malformed jaws or reduced jaws She found an average in her
« & study ol 24 percent ot the larvae that she looked at over the

i

- -

T

Vol 35 6371

other natural procusses that s going on This s kind of a

lassic situation 1a vnvironmental scivnce where you have to
separate oul what s going on trom natural - due to natural
tactors due to those due 10 man s activilies

Q Now let me ask vou onc other kind of related question
here We ve heard a lot about the run fadersin 93 and 94
for the herring alreadv  Are there fluctustions in herring
populations herring stocks?

A Absolutelv

Q Ithink you had mentioned to me carhier an example of
Sitka can vou expiain to me what happened there and when?
A There was some changes in the Sitka population in 1988 or
89 where the population or the biomass level was at about
68 000 tons one year and it dropped the next i1n the order of 29
or 30 000 tons And there was also 1ssues having to do with
poor growth of the fish at that ume

Q Now Sitka 1s southeast Alaska?

A It s southeast Alaska

Q There was no Exxon Valdez o1l spill down there was there?
A No

Q Let me come back to where we were starting with the Gault
video Now incidentally that Gault video how sure are we

Vol 35 6370
ti1 whole study had malformed jaws and some days and some
t 1+ collcctions she had up 10 68 percent of the larvae had
% mallormed jaws  This s a natural occurring event
41 Q What did she atinbute that to what kind of phenomena?
$1 A She attributed that 1o a situation (n which you had sunny
&1 davs higherinsulation calm weather and warm temperatures
71 and the tides that were 1a the mid dav so that the larvae thal
1 were 10 the intertidal zone were getling 8 lot of warm
» temperatures and solar insulation
1o Q What docs the fact that these phenomena can occur for all
iy these different hind of reasons have to do with or what does
1+ el vou when you rc trving 10 assess the impact of an o1l
13y spill on herring?
tay A There 1s two major things that vou got to think about
(15) her. Oneis just because you sce an abnormality you cannot
(16) automatically assume 1t s due to chemical exposure The other
(1 assue is that when you go into design your studtes you have to
18 takce those hinds of conditions that are likely to produce
119+ abnormalitics 1nto account your studv design
m  You have 1o worry about the deasity of the cgpgs vou have
¢ 11 to worry shout what the temperatures were whether there was
t 1 lumperature or salimity shock tavolved and vou have to take
v W these natural factors into account othurwise vou can attribute
¢ &1 chumieal procuss vou can sce the abnormalities and attribute
t $1 1t tod chomical process when in tact it s really due (o some

(IR%]
1
th
t3
(1)

23) that the o1l movement that s reflected 1n that Gault video 1s
(# 1n fact what happened?

155 A We re not absolutelv totallv positively a hundred percent

Vol 35 6372

ty forsure butthat Dr Gault has been doing this kind of thing
() formany many years He sreally regarded in the field and
) this1s NOAA data in the NOAA publicaion He works for NOAA
(¢ And that s about the best you re going to get nght now

51 Q Now we were talking about — we were talking about with
(6t that video the relationship of the spawn in terms of time as
(1) well as where the otl was Have you done any calculations to
) try to figure out to what extent ther. was any overlap between
9 beaches where o1l ended up on the one hand and where the

spawn

(10) was on the other hand?

un A Yes wedid

(1) MR COOPER AndIthink we have a map that may help

(13) demonstrate that 5214 D

(19 (Exhibit 5214 D offered)

sy MR JAMIN No objection

6y THE COURT Defendants 5214 D 1s admitted

un  (Exhibit 5214 D received)

a1 BY MR COOPER

91 Q Now this s on the system that { think will allow you to

¢ o use the light pen 1f you want to

AYes

Q Can you uxplain what vou vu shown on here?

A Yes thisas a map that depicis the oiled shoreline against
the shorcline along which ther. was spawn  And the purple 1s
the shorchine along which there 1s spawn and no oiling  The
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(1t magenta is the shoreline along which there 1s oiling but no th Q Now madentalty on that number have vou had any
) spawn and the vellow 1s the shoreline along which both — ! communications with the Trustec council hief scicnust
) where you have both oiling along the shore and spawn along % Dr Spies about the extent of the overlap?
the A Yes
(4 shore 95 Q Whal has he satd 10 you on that point?
¢5» This particular data set for the shoreline oiling 1ncludes 61 A He did a similar analysis on what we did and he came out
(61 both years 1989 and 90 where all the obscrvations were along (0 with an esumate of five lo ten purcunt of the spawning areas
(0 the shoreline of othing  And it includes work that was done b 81 the spawning beaches had some wvidence ol ordegree of
(8) ajoint team that went along 1n the ficld doing that and work otling
9 that was done by ADEC the Alaska Depariment of ® Q Sothat s pretty close to vour numbers”
Environmental 1oy A Yes
(100 Conservauon 0 Q We ve been talking about some of the elements of wXxposure
an  Q Have you then calculated to what extent there was overiap ¢t ) here with respectto eggs or umbrvos Lot s taik tor a minute
(12) between the spawn and the o1l on the beaches? 13) about exposure 1n the water column wself This 1s a matter
13) A Yes sir (141 that Dr Neffaddressed last week and I don t want to repeat
14 Q And what kind of a number do vou come up with for that? (15) 1t what he has indicated already but have vou considercd that
(15) A Nine percent (16) possibtliy?
(16)  QIn other words about nine percent of the places where an A Yes
(17) there was spawn there was o1l on the beach opposite that? 181 Q And vou ve - you work with Dr Neff?
(1) A Nine percent of the total length of spawn (hat Fish & Game a9 Al ve known him tor quite some time
19) talked about had o1l along the beach (0 Q Can you just summany/. generallv what vou undurstand the
200 Q Is that primanly a function of the facl that the - a lot ¢ 11 situalion to be with respect to the amount ot oil that mav have
(1) ofthe spawn occurred up in the northern - ¢ ) beenin the water column itself?
(™M A The north and northecast that s part of 1t t» AYes Inthe ume frame that we re talking about let s
(-3 Q These areas (indicating)? ( 4 )justiake April the amount of o1l in the watcer column and
("9) A Yes but also if you look at Naked Island ¢ 5) thuey used a techmique that captured the o1l whether 1t was
29 QIthink you ve got it now
Vol 35 6374 Vol 35 6376
(1) A Alsoif you look at Naked Island and at Montague Island (1) dissoived whether 1l was present there as droplets or whether
2) you |l see that there are purple which indicates where there () 1t was present there bound to articulale matter that o1l level
(3) was spawn and no oiling and yellow where there was both (h was somuthing on the order of one and Lwo parts per billion
and (9 and certainly 1n all cases except perhaps one luss than live
(4) then some magenta where there was oiling and no spawn $) parts per million This level 1s one that would pose no threal
() So even within these arcas Nakud [sland and Montague where t6) tothe adult juvenile or larval herning and 1 there were no
(6) there was oiling and spawn there still 1s many cases where vou 11y droplets present would posc no threat to the cgys The 1ssue
(n don t have oiling along the same buach where the spawn was ) on whether the eggs s 151f you get droplets on the vggs
® Q You re not saying are you thatthe otl couldn t have had w1 Q Ifyou get o1lud droplets on the egys that s what harms Lhe
(9) some impact on the spawn even 1f there wasn | an exact o vggs?
(10) correlation between oil on the beach and where the spawn was? tn A Yes sir
() A That scorrect Thisis trving 10 ot an asscssment of the 1 Q Butthe levels of o1l that were dissolved in the walter
(12) nisk that the eggs had to whether or not they could get oiling (3 column -
(13) and 1t s clear thatif vou had oii right there on the beach (141 A The levels that were dissolved in the water column as
(14) the eggs along that beach had a much higher risk of getting oil 15y dissolved material would not have posed a threat to eggs
(15) onthem than if they were at some distance tne6) Q Sowe re really talking about two differunt things One s
(16) There was some spots 1n Bass Harbor where in fact the an oil components that may be dissolved 1n the waler those are
(17 oiling may not have been picked up on the beach survey but 18y the VOAs and the PAHs that we ve heard?
(18) that we found spots of 01l or brown films on our eggs 19 A Yes
(19 Q So the results of the studies that you ve done which we 11 (00 Q And the other s droplets that are not dissolved 1n the
(20) come back to later indicates that was some but not a whole (1 waler?
(21) lot of instances where o1l would get on the epgs when there (.) AThat scorrect
(22) wasn t an oiled beach right opposite that? (239 Q And if you re a herring egg that s what you worry about is
(23) A That scorrect and there 1s also 1nstances where we had an ( 4 the droplets as opposed to the small concentrations of
(24) oiled beach and didn t have o1l onthe eggs so thisis a rough 2) dissolved matenal?
(25) number
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i A Yes 1 petroleum hvdrocarbons in the mussels
; MR COOPER Let me show vou 716 B 8895 and 8888 ! ) QLet meshow vou DX8888 Thisone indicates or has some
31 which are some ol the Dr No(f'S water sample concentrations 31 information on it with respect 1o 1990 and 91 as well as 89?
_ 1 (Exhibits 5719 B 8895 and 8888 offered) A That s correct
155, MR JAMIN Ifthey are not in they may be admitted 51 Q And the results?
i6s THE COURT Are they already admutted? 6 A If you look atthem this repeats the material that you saw
7" MR COOPER Your Honor I dhave to dig out a list (n 1n that previous graph for 1989 and 1t shows you that at most
_ ! 81 and look on that (8) you had four PPB  Then when you go to 1990 you have
199 THE COURT s there any objection? something
10y MR JAMIN Notatall (9 down around less than two and then1n 1991 you re even less
¢ty THE COURT You may go ahead and use them (10y thanthat So there is a considerable fall moving from 89 to
1 (Exhibits 5719 B 8895 and 8888 ruceived) 1y 90 andthen essentially backin 91
13 BY MR COOPER ™ Q Now you tatked about the phenomena that the eggs can be
sy Q What do we have here Dr Pearson® (13) damaged by oil droplets Do you have any — 1s there any
15, A Onthischart we have three paneis The first panel deals (14y information avaiiable on that to indicate to what extent that
(16 wilh where the spawn was 1n 1989 1n Apnil and 1t has these red (15) phenomena can occur?

) (17 dots that indicate the water sampling stations And then we (16) A There 1s two experimental studies that have been done that
n8) have PAH samples and VOA samples of the water column (17) address that One that [ did before the oil spill 1n 1982 and
a9 Q Ithink you Il need to use the hght pen there 1f you want (18) 83 And another study done by Dr Doug Hayes, who1sa
{ 0V to point on there 19y herring biologist from British Columbia
¢ 1 A Sohcrc s our sampling locations and here 13 the Exxon 200 Q And those studies indicated that hydrocarbons can damage

- 1 NOAA data on the waler column (1) eggs1f you have droplets on the eggs”?

(I ¢ w Q And we re looking at sampling stations that were basically -2) A You need to have direct intimate contact between the egg
l__J' 4 1nthe general of migratory path of herring? ( 11 and the hvdrocarbon ta the oil in order for the - in this case
1\ Wudon t know much about the uxact path they take There 1 4 the production ot abnormal larvae
* (51 Dr Hayesbrought in matenal from the field that had been
i
S
Vol 35 6378 Vol 35 6380
- 11 ts a supposition that they come {rom the south and move to the 1y 1avolved 1n an o1l spill that occurred off the Washington
t1 north () coast The material had been weathered for some time

_ v Q And the bottom Line with ruspect to the samples 1s that all 3 approximately three months He did an artificial fertslization

] l 11 hut onc ol them are helow the Alaska aromatics hmuit of ten (41 vxperiment We put cggs on the otled vegetation and then

L . s1 PPBY? 151 watched them to see how they would develop and hatch and
tv A\ That s correct what

7v Q Ifwe could have 8895 This shows the concentration of &) kind of larvae they had

- %1 PAHs in the waler at Naked Island? «1r  For an egg thal was directly deposited on to the o1l 1t

X'_) » A lnthe vicinity of Naked Island yes around Naked Island ® would have advurse etflicts tor the egg that was on top of the
tm Q And this was an area that was within the general trajeciory 9) egg that was deposited on the oil the next layer up from the
an ol the spill? 10) o1l you would nol have effucts
i1 A That s correct (17 Q Now you as part of the work that you did which we 1l be

’ ’ 13 Q And what hind of water quality ar. we sceing 1n those (1) comung to but you went oul and actually took samples in 1989

— 141 samples? (13 atthe ime of the spawn or shortly atter the spawn?

1141 A You van scc that all of them are below five PPB from Naked s AYes

) 7[ 16y Island and this includes samples that were taken in Apnil 015y Q And you took samples ol ~— you actually took the kelp with

v 11 Mav June and then through July and August of 1989 You can (6 the eggsonn?

e (%1 seo that thoere seems to be a little bit of a risc here in the an A That s correct
191 tall through the summertime there 1s two hinds ol samples 0% Q And vou analvzed a number of those samples for among

1 t m cach of these dots represents an individual waler sample but other

t t 11 there s a lot of superimposing there is a lot of dots on top (19 things the presence of oiled droplets or film?
— ¢ 1 ol one another on this graph  The ones that are diamonds the (o Alnthe field we examined them for the presence of tarry
W red diamonds are water samples  The other is where we have 1) deposits or osled deposits or brown films  We examined themn
! + 4 takenthe NOAA data and Dr Noff has that calculated what the " the laboratory and we ~ when we split the samples for
I { 9 walcr column concentration would be based upon the observed (23) 1ncubation for some and density measurcments for others we
— (24) also sent some to the chemustry laboratory so that we would
(25) have a handle on the hydrocarbon concentrations on both the
| |
—
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Vol 35 6381
(1) eggsand kelp
t) Q Give us anidea of the number ot samples vou ook 1n the
(3) oiled areas and how many of those samples actually had

h
[
"y

Vol 35 61383
there could have beun exposure to herring around the time ot

the spill at the microlaver?
A Yes

droplets 1 Q And first vou better just remind us what the microlaver 1s°

4 onthem? 59 A The microlaver 1s that part of the ocean or the sca surtace

() A [think we had on the order of 190 samples that we examined ) that s right at the top  Depending on who vou read 1t could

(6) 1n the field (M be from a miliimeter 1o 8 micron thick  This page 1s about or

(n  Q Was that from both oiled and unoiled? ®) the average page 1s about 140 micronsthick So1f it was a

® Al msorry that s from both oiled and unoiled arcas But 9° millimeter you d have maybe five of these pages stached

(9 the bulk of those were probably from otled arcas  And of those (10) together that sthe verv lop surtace of the occan
(10) we found three samples with tarry deposits and in those (i Q Putitin scientitic lerms very uppy top ot the ovcan?

(1) samples they were Jater confirmed 10 have high levels of ) Alguess
(12) hydrocarbons and two of those samples also were contirmed to 03 Q Isthat ~ why 1s thatol concern wnv do you want 1o hnow
(13 have Exxon Valdez o1l We also had 16 sampies that had some 114) what might be happemng at the microlaver?
(14) sort of brown film onthem and one of those samples later (15) A Because 1t tends to accumulate pollutants and vou can find
(13) showed to have Exxon Valdez o1l associated with it 16 pollutants there 1n greater concentrations than you can 1n the
(16) Q Those were all 1n 19897 (17 waler column beneath
(17 A Those were all in 1989 18 Q Evenif you don t find a spill?
(18) Q Notin 1990 when you did - (191 A Evenifyoudon tfind aspill Many microlavers lrom
(190 A We have no evidence of visible oil on the kelp 1n 1990 0y industrialized areas have tncreased  onlaminant lodds n them
200 Q So1flunderstood you correctly about 19 or so samples (v The work 1n our laboratory at Stquim has demonstrated that tor
(21) outofthe 190 did I count wrong? ) Elliott Bay which 1s the bay upon which the city of Scattle
22 A That scorrect (.3 sis
23) Q Had some indication of droplets or t1lm on them? ¢4 QNow have vou oranybodv elsc actually done a specific
(-9) A Correct « $ studv to try to figure out though :fther. wasany exposure
29 Q This s with respect to that vear class we re talking

Vol 35 6382 Vol 35 6384

(1) aboutthe 89 yearclass now? (1) to herring as a result of the Valdez spill at the microlayer?

() A That s correct 2 A We did not do any specific studies and [ do not believe

3) Q The one that was never destined 1o be but two three or 3) anyone else did ether

4) four percent of the herring biomass in 19937 1 Q Have vou given some thought to whether or not there may

() A Correct ($) have beun some substantial uxposure 1o herring at the

6) Q Have you looked 1o sev whether the 1989 vear class whentt (6¢ microlayer that you just described?

(m did return or at leastin part (1n 1992 and 1993 wasinthe (M A Yes lhave

(8) expected or anuicipated proportions with ruspect to the entire ® Q Can vou give us your thoughts on that?

9) biomass? 9 A Inthe absence of the data that you would like 10 have you
(10) A Yes (10) have to look at the behavior and biology of the herring 1o try
(1 Q What did you find out there? (11y and assess the risk that they might have to uxposure and
(12) A Thatthe B9 yearclass s returned within expectation 112y offects from the microlayer Onc ol the natural factors that a
03 Q You re talking about 1n terms of percentages of the (13 herning larvae and juvenile and adult herring have to face
(14) biomass? (14) thatthey have to eat without being vaten this s the big
(15 AYes (15) problem they have later in life  And - or through all of
(16) Q Not necessarily in terms of absolute numbers? (16) their ife after they hatch out of the eggs
n A Correct (7 And the herring have evolved a behavior that involves
(18) Q What does that suggest to you then to be the extent to (18) vertical migration so they lay low as it were during the day
(19) which the 89 year class may have been impacted especially as (19) they are in deep water essentially on the bottom or close to
(20) inthis egg stage by oil or o1l droplets? 200 the boltom during the day when the visual predators could pick
21) A The sum of the data indicates to me that there was low 21) them off and then at dusk and dawn they come up 1nto the
(22) exposure and only minor effects and that these did not ( - surface waters the upper 20 meters or so of the water column
(»3) translate to a population ievel impact It didn t affect them (23) and there they are going to looking for food
(24) 1n terms of their strength as running adults (24) So they come up in the water column at a point where they
25y Q Now have you also given some thought to whether or not (25) can see their food but at a tme when the ability of thetr
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predators to s¢e them s somewhat reduced  So that thuir X
vXposure Lo the microlaser 1s going to be had thev come up (o
; the surtace waters and at best or worse [ should say il s
1 going to be intermittent It s not going 1o be a conlinuous
<1 exposure Then thev have to come up and actually touch the
6 mcrolaver where they either ingest portions of the microlaver
) or they are going to move their gills through the surtace of
181 the water so that some portion of the microlayer coats their
) gills This s a situation that would be an intermittent one
1M at worst
« 1 The otherthing as I mentioned this s a thin laver we re b
o talking about so the amount of petroleum hvdrocarbons in the
13) mucrolayer cven though it s concentraled compared to the
water
1141 column 1s nota big amount
1s1° Q So when vou add all that together are vou very — do you
61 think that there was a very large exposure of the herring to
tun the - orto the microlayer?
(g A Wecan tsay for sure but [thinkit slow [ myself my
(191 proiessional opimon is that it s low and intermiutent
« 0 Q And does the information about the run size or the harvest
' 1 size after 1989 help you come to a conciusion on that?
t 1 A That s consistent with that
t 1 Q And what was the run size or the biomass size like after -

th

3
4
(51
(6
(7
(8
9
(¢14)]
{n
()
(k)]
(14)
(19

Q Now vou ve got highlighted in viilow those 60 91 and 92
vears What s the sigmficance ot that?

A These are the harvests that occurred after the spill and

if you -

Q I'think if you hit the one that savs color you have to hit
the side ot the screen itself

A So if you look at the — where the harvests were before
then you can sec that the events of 1990 1991 and 92 the
amount of herring harvested for 91 and 9213 clearly above
any other year and for 90 1s one of the ones that s pretty
strong compared to anv ot Lthu other years

Q So that :f there was some kind of exposure to the fish that
were coming back in those years which would have been
juvemles and adults in 89?

A Correct

a6 Q It didn t stop them from coming back in record numbers?
an A That s correct

18y QId liketocovera few more things here with respect to
(9 adultherring When the adulls were coming into spawn 1n
1989

20y which would have been shortly after the o1l spall am I night
21y so far?

2 A My mind dnifted in that would vou start agatn?

3 Q Iwantto focus on when the adults were coming in for the

t ¢ nthe first few vears afier the o1l spill? (-41 spawming event in 1989
Si A\ Alter the o1l spill vou had an above average biomass a}id‘ 5 A Okay
Vol 35 6386 Vol 35 6388
1 above v ragc harvestin 1990 and thenin 1991 and 92 you (1 Q When would they have been migrating in relationship to
had when
1 anall me record biomass and all time record harvest () the otl spill occurred?
v MR COOPER | dlike to show vou 4946 A 1 A You know 1nthe weeks previous to spawning 50 around the
1 (Exhibit 4946 A ottered) 1y time ot the spill and after the time of the spill
& MR JAMIN No objection 51 Q Now when they are coming in to spawn like that where are
6 THECOURT Dcfendants 4946 A s admitted without (61 thev in the water column? This 1s before they actually go
objcction (11 towards the beaches to spawn but when they are just migrating
n o (Exhibit 4946 A received) ) through?
¢+ BY MR COOPER 9 AlJustbefore spawning about a month to six weeks before
0 Qlisthisthe hart of the harvest staring in 73 through oy spawning the herring stop feeding and so most of their ume
o 937 i1y 18 probably spent at depth  Then just before spawning and
1" A Yes wir (t.) this can be interms of days or a weck or so they come 1nto
v Q Now this s harvest information not run size? (13 the shallow water just off the beaches where they are going to
114r A That s correct (14 spawn and they aggregate into large schools
its) Q Butthe harvestis primarily a function of the run size a asy Q Ifthey stav deep when they are at that period when they
t16) curtain purcentage”? (16y are not eating because they are coming 1n to spawn does that
) A That scorrect a7 help protect them from predators?
191 Q And we have the ol spill obviouslv in 89 which meant 18y A Yes sir
191 thore was virtually no harvest bucause the fishery what is not u  Q And they don t need the tood which tends to be more
«m allowed to operate? towards
¢ 11\ Thu spring hisheries were closed but the bait fishery was (o) the surfacc?
¢ 1 held n A Correct
v Q The hast fishery 1s a much smaller fishery that takes ¢ 1 Q So with respect 1o potential uxposure of those migrating
¢ 1 placd? ¢ 31 adults how likcly do you think 1t was that they were very

3 A\ It amuch smaller fishoery and ot occurs in the fall

(g
(5}

substantially exposcd as thev were migrating in preparing for
the spawning event?
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(1) A As Dr Neff’s study and the NOAA data show the water
() column concentrations were verv low so that thev wouldn t have
(3) very much exposure during that ime that they were coming 1n
) QIfthere had been some hind of a large population luvel
() exposure to those fish are there things you would have
(6 expected to have seen?
M AYes
® Q What would you have expected?
9 A The major thing we would have expected to see s to see
(100 some shift in the age structure or run size 1n the fish that
(1) were adults at that time  so we would have ¢xpected to see the
012) 89 yearclass in particular 10 come back at a {ess higher
(13) level than expectation
(14 Q You say the 89 yearclass?
as) Al msorry the 84 yearclass
(6 Q That was the one 1n 89 that was the dominant year?
(un A Correct
(18)  Q Did 1t come back in some kind of disproportionate level?
19 Altcame back as expected
200 Q Would you have expected 1f there would have been some
sort
(1) of massive exposure lo have suen some evidence of fish kills?
(22) A There had been massive exposure yes
23 Q Are you aware of any reports of massive fish kills?
24y A The Fish & Game literature says there was no reports of
% fish kills

b
1
(&3]
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¢
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Vol 35 639]

A It s part of the healing process and it s cvidence ol a
previous injury

Q And you say you did find some indication ot mac rophage
aggregates?

A Yes

Q Did vou find out what they were associated with’?

A They were associated with a coccidian parasite

Q As opposed to any hvdrocarbon exposure?

A We looked at tt in two bavs Galcna Bay and Rochy Bay and
Idon t recall a significant difference

Q D1d you also look tor hepatic necrosis?

A Yes we did

Q And that brictlv 1s what?

A That s actually the wound thal would happun where a roup
a single cell or a group of cells has died and started to
degenerate

Q Dud vou find anv indication of that?

A We did not

Q We ve talked about the eggs we ve talked about the
adults Let me ask you about the juvenilcs These are the
fish that are beyond the larvae stage but are not sexually
mature?

A Correct

Q Is there a — well you ve given some constderation to
whether or not there was a stgniticant impact of the spiit on

Vol 35 6390

(1) Q Did you take some samples of adult herring and look for
(" tissue damage of one kind or anothcr?

M A Yes wedid

(9 Q And that was in what y.ar?

5) A That wasin 1989

6 Q What did you look for?

(M A We looked for a — we examincd a set of tissues and we were
@) looking for any kind of tissue altcration or pathology that

9 would indicate some sort of damagc

10 Q Dud you find any?

(1) A There were macrophage aggregates in the livers of the fish
(12) but they were associated with the parasite
13y  Q Let s sec 1f we can just explain that real fast
(14) Macrophage aggregates 1f I lose my voice you re going to have
(15) todothatall by yourself Macrophage aggregates are what?
(16 A They are a structure that you sec 1n the liver that s part
(7 of the natural process by which a wound 1s healed Thesc are
(18) cells that come to that spot and aggregate and then ingcst

(19) debris They also come when there 1s bacteria or parasites
20) Sofacell had died or a group of cell had died then

21y the macrophage would aggregate there take that debris
engulf

(22) 1t and start to digest 1t

(23) Q So1t skind of a natural — 1l s a sign hke a Band Aid

(24) natura] Band Aid that you can look at to sec if something

(25) happened 1n the past?

Vol 35 6392

() juveniles?

t1 AYes

3 Q And where do you start on that 1nquiry?

) A Wll I'would want to know where they were in 1989

151 Q Now there a particular class vou d be interested in knowing
61 that?

(" A Since the 88 year class was predicated to be the dominant
®) vearclass and the fact that the tisheries rest on having

9 dominant year classes emergce when they are supposed to
what

00 happencd tothe 88 year class was a particular concern

an
a)
an
[{X}]
(s
{16)
un
8
(14
o)
«n
[ |
€3
(24)
(23)

Q In other words you re talking about this vear class?
AYes sir

Q That would be expected to emerge as the domunant year
class?

A Yes sir

Q And at the time of the spill 1n 1989 that ycar class was
obviously one year olds?

A Coirect

Q And as one year olds they are not partucipating 1n the
spawn event because they are not suxually mature?

A That s correct

Q Have you tried to find out where those one year olds
generally are at the ime that they arc one vear old?

A Yes

Q What have you found out about that?
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A No one knows for sure There were no specific studies
done and Fish & Game has not done specific studies on where
the juveniles are so the information about where the juventles
mught have been 1s sketchy but there are tndications trom
carlier work that was done 1n Prince William Sound and I m

(1
(9]
(B}
E]
(5)

Vol 35 6395
conceatrations and there 1s — vou know they have about 300 or
over 400 samples so there are a lot ot dots superimposed here
and vou can see it s all less than two parts per billion
What you have here are mussel data where the ~ Dr Neff
has taken the mussel data and done a calculauon to figure out

16) talking about the 20s and 30s and 40s based on (ishing (6) what the water column concentration would have been
7) locations when juvemles were part ot the reduction fishery associated
%1 that they can be in the bavs in the southern part of the (1 with the tissue burdens in those mussels
% Sound @® Q So what conclusion do vou draw about the likelihood of
101 There 1s also indications Irom the Fish & Game literature (9 exposure 1o this important 1988 year class?
in for Lower Cook Inlet previous to the spill in I believe 87 (o A It was low and not ot sutficient amount to be approaching
1 or 88 thatthere isa supposition that a good part ot the (1) lethality or other effects
131 juveniles that eventually become adults in Prince Withiam Sound (1) Q Nowin fact how did this 88 year class — well did this
(14y actually spent their juvemile years in the Lower Cook Inlet (131 88 year class start showing up in the spawning biomass in
as) districts called the outer district and the eastern district (4 917
a6 which is essennally the outer coast of the Kenat Peninsula (15 Altshowedup yes Itreturns startstoshowupin 91,
11 the Gulfof Alaska coast of the Kena: Peninsula (16) and becomes the dominant year ¢classin 92
a8 There was a Fish & Game study reported by Henry Uwin (ph) an  Q And [think we have that on this poster  When it came
(191 and others that was done 1n 1989 to look at the presence of (18) back orstarted coming back some of them started coming
0) juvemle - orto look at the presence of herring 1nJuly in back
« 1) the Kenat region and he found herring in six locations and (19) did they basically returnin 91 and 92 as expected?
« 1 those herring were like 98 percent or a hundred percent one 200 A The emergence was - they were on time which 18 good to
¢ % yearold fish He found them in large numbers ( 1y see and they were tn good numbers They were very strong
41 And when you look at the tonnage that he reported which year
51 1otaled something on the order of 65 000 tons or so you igok ( ) class
(3 Q And here we have the indication of tons of the total
¢ 1 biomass butin 1991 and 1992 thev had pretty good biomass
( 5 numbers?
fon
Vol 35 6394 Vol 35 6396
1 atthe waight of the lish that were juveniles at that ime and (A Yes Butboth the harvest and the biomass was high and
) figure oul how many f{ish thal were that was 3 6 billion () supported by the 88 year class
v Q Sotlooks ik that s probably a lary. portion of the 88 3 Q It wasn tunul 1993 that the numbers went way down?
4 vear class that was down therl? A That s correct
s3 A That s considurably larger than what vou d see returning as 5t Q So the fact thatthe class came back weliin 91 and 92
161 adults tn that region so they have to be going someplace 61 does that confirm your belief that there was not much exposure
Q What I d ikc 1o do is show vou Dr Pearson Exhibit 6146 (m tothe oil spill inthat 88 year class?
vi which I bclicve 1s information concerning the water quality 8 A The uming and strength of their return 1s quite contrary
1 along the Kunai Peminsula where these one year olds general ) to - you know thattells me that there was little exposure
10y area where they were a0 and hittle effect

(Exhib1t 6146 offured)

MR JAMIN No objectionto 6146

THE COURT It s admitted ifitisn 1 alreadvin

(Exhibit 6146 received)

BY MR COOPER

Q What are you depicting here now Dr Puarson’

A This particular graph has a panel and then — two panels
onthe yraph  First panel shows the sample locations it s the
red dots

Q The red dots 1y where the water quality was sampled?

A Where the water quality or mussel simples came trom - The
villow srrows dre the locations of where Mr Uwin reported the
juveatle hurring (n Julv ot 1989

In this pancl you have the waler column concentrations that
denive from those samplius thev include discrete water column

an
)
axn
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(16)
an
[{1:}]
19
(4]
(SRY]

3
(4
9

Q Dr Pcarson what I would like 1o do now 15 talk a little
bit more about the 1989 year class the onc that was only going
to be three to four percent in any event of the biomass?

A Okay

Q That s the year class that vou and Trustee council
scientists put a lot ot effort 1n studying?

A That s correct

Q Was that because it was your behief that since that was the
year class that was present the egg stage and the larvae stage
and the young stage around the time of the spill that it would
be the most vulnerable?

A Based on the work that we had done before and our
understanding of herring biology and the way oil spills act 1t
was clear to me that the vgg stage was going to be the one
where we would have the potential for the most problems
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Vol 35 6397
(1) That s the one where 1f vou have inumate contact between the
() o1l and the egg you re going to have untoward effocts and
(3) that s the one that s going to mostly likelv come into the
(4) contact with the o1l particularly when it s stranded on a
(5) beach

@ Q Could you describe generallv what - vou ve already given
(7 us some information about the nature of the studies vou did
8 but you essentially collected the eggs on kelp you collected
(9) samples of that?

(100 A Yes We wentoutinto Prince William Sound we had bavs
(1) that we looked at and then we sampled the bavs by sctting up
(12) transects and along the transects we look obscrvations  And
(13) we had seven stations along the transects trom the intertidal
(14) zone to the subtidal zone where we took samples of the eggs on
(15 kelp There was a shore party and dtver party and there were
(16) 35 or 36 of these transects 1n 89

(1 MR COOPER Let me just put up a map of the study

(18) sample locauons 5026

(19) (Exhibit 5026 offered)

200 MR JAMIN No objection

21y THE COURT 5026 1s admitted

(22) (Exhibit 5026 received)

(23 BY MR COOPER

24y Q Now this depicts the places where vou took vour samples?
.5 A This depicts the places where we took the samples 1n two
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Vol 35 6399

larvae We also sent portion ot the kelp trom the same samples
to the chemustry laboratory where the chemustry petroleum
hvdrocarbon chemistry was examined

Q I want to show a tew photographs here and 1f vou could
g1ve us a one line description what s happening n connection
with your studies

MR COOPER Exhibit 1725

(Exhibst 1725 offered)

MR JAMIN Noobjection Your Honor

THE COURT 1725 1s admitted

(Exhtbit 1725 recuived)

BY MR COOPER

Q These are collecting the vy s on kelp [rom the intertidal
7one?

A This 15 a shore party collecting the eggs on kelp and
taking shore observations The surveyor there 15 set out as a
quadrant and we were taking observations within that
quadrant

Here 1s the deck of the vessel where we re engaged in
processing the samples examining them on the table that you
can see there and pachaging them appropriately putling some
blue 1ce 1n with the samples and getting them ready for
shipmeat

Two of our people 1n the laboratory examiming specimens
upon recetpt in the iaboratory to make records of their

Vol 35 6398
(1) years 1989 and 1990 In 1989 we were onlv in Prince William
(2) Sound The areas to the north and vast her. were arcas that
(3) were reference areas and then Naked Island and Montague
were
(4) where we took samples inboth 89 and 90 Andin 90 we also
(5) took samples at Smith and Green because thev were spawning
6y there in 1990 although therc was no spawning there in 1989
7 [0 1990 we also went to Sitka to obtain a reference area
8 that was outside of Prince William Sound
® Q After you collected these samples did vou take them back
(10) to the laboratory then and do various analyses on them?
an A Well 1nthe field we took a look at them 1o as |
(12) mentioned before 1o see 1f there were signs of tarry deposits
(13) or any kind of oily film on them then they were packaged
(14) appropriately and shipped by air to our laboratory where we
(15) again looked at them
16y And then they were processed to produce samples from the
(17 same piece of kelp that wenlt tnto diffcrent analyses and those
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Vol 35 6400
condition on receipt to inventorv the samples

Q Those are the help leaves and egys?

A Inthe glass jars thure are kelp leaves with cpis onthem
Yus§

This s an vxamplc of the sub sampling that went on earlier
where the gentleman s cutting out a square that was chosen by
a random grid that was put over the sampl.s and that s - |
don t know where that particular square 1s going to go but
those squares of material will go 1nto the different analyses

This 1s a picture of ourincubation sctup The pipes that
you sce there deliver flowing seawater and oxygen or airto
the different jars the different jars contain the eggs on kelp
samples and they are being tncubated they are 1n a water bath
because this allows us to hold the samples at constant
temperature This 1s an example of a prece of kelp being
examined

Q Are those eggs on kelp?

A Those white dots there are the eggs on the kelp and we re

(18) analyses were examination of them for the density of eggs how (191 counting the eggs to determine the density at that point We

(19) thick were the eggs deposited on the piece of kelp because we ("0) are also examuning the egys to sev whether they are developed

(200 needed that informauon later ( 1) ornot

(1) Also examined for the percent development how many of t 7 Q Havc you ever tasted that stuff?

( 2) those eggs were developed at that point  We also put eggs into (.33 A lwastempted actually because [ was sceing all these

(-3) ncubation thatis we put them into a constant temperature ( 9 things that were forming 1in 1989 and boy [ rually should

(24) salimity flowing scawater system and held until the eggs (%) taste this butthen Isaid no I Il get1n trouble with my

25) hatched out We then collected the larvae and examined the
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Vol 35 6401 |
scientific collecting permit and I resisted the temptauion
Q Then [ won t ask vou under oath what it tastes like

A [ vetasted it 1n restaurants 1t s kind of crunchy and
salty as one might expect

Q Let ssee Ithink you have prepared an exhibit that
summarizes the results of what vou tound in these studies?
A Yus

THE COURT [lunderstand that the previous pictures
were all 17257

MR COOPER Yes Your Honor

MR JAMIN What was shown was a portion of 1725 1s
1t vour intent to put 1a that portion ot 1725?

MR COOPER Yus that s mvintent

MR JAMIN We Il work that out

THE COURT We had four pictures out of 1725 or was
there five?

MR JAMIN Six Your Honor

THE COURT [ must have had my mind going

MR COOPER Sixitis Your Honor

THE COURT Thank you

BY MR COOPER

Q Dr Puarson [ d like to show vou Exhibit 197
(Exhibit 5197 A offered)

MR JAMIN Noobhjection Your Honor

THE COURT S197 A1 admitied

XMAX(45)

Vol 35 6403
(1 area there are vven Cabin Bav sampies that don t show this
1 phenomena but for those it you took the length of spawn in
() Cabin Bay and said that was all impacted you re looking at
(4) about two percent of the total spawn length that year
() Q Cabin Bay was on Naked Island?
(6) A That s correct sir
(m  Q Let ssee 1n 1990 you also looked at the percent that

® hatched?
® AYes
(10) Q And what does the no mean there?
a1 A That we found no relationship between the percentage of

(" hatch and the hydrocarbon burden the amount of hydrocarbon
on

(13) the eggs on kelp sample

(19 Q We have aiso got with respect to eggs, percent of empty
(1s) eggcases that s how many egg cases there were?

(16 A Yes

un  Q And no significant o1l effect there?

(18) A That s correct

(19) Q And you looked at larvac for various phenomena?

(o) A We looked at the percentage alive and hatching we looked
(21) atthe percentage that had different kinds of abnormalities we
22y looked al the percentage that were abnormal and then the live
*3) normal larvae at the bottom was the normal line 1f 1t were

¢ 4 those larvac that were alive and normal and having gone
through

(253 all the gauntlet ot being, duposited developing and hatching
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THE COURT Yus

(Exhibit S197 A recived)

BY MR COOPER

Q Dous this rellect the results Dr Pearson of the analyses
that vou did on all these samples that vou described?

A Yus thisisa summary chart

Q And vou looked to sec whal percent of the eggs developed?

A Yus

Q Were vou then looking to sce 1f there was a difference
butween otled and unoiled areas?

A In this case we were looking to see whether the percent of
duvelopment was sipnificantly related to the hydrocarbons that
we found 1n the egy, sample

Q The amount of hydrocarbons?

A The amount of hvdrocarhons yes

Q What did you find?

A Thal lor the percent development that there was a
sizmificant relatonship between the amount of hvdrocarbons in
the sample and the percent development  If thoere were
hydrocarbons in the sample the purcent development went

Q And can you thun relate that lo some 1dea of the magnitude
of that sort of an event? In other words how much of that did
you find?

A We only found 1t 1n one limited entry  Cabin Bay and that

Vol 35 6404

(1) and being free of abnormalities

™ Q And you were unable to find any effects with respect to

< those categornies?

&) A No rclauonship to the hydrocarbon burden, yes

51 Q Sothe basic ffuct that vou found was with respect to some

6) ofthe eggs from onc of the bays Cabin Bay?

(A Correct

1 Q Do you belicve that was duc to droplets o1l droplets?

9 A Yes ldo Those samples were ones that had tarry deposits
(i0) onthem in the field and they were also samples that showed
(1) htgh levels of hydrocarbons when you got them back into the
(12) laboratory and did the chemisiry on them and when you did
(13) fingerprinung they were related to Exxon Valdez
04 Q Now with respect to this 1989 year class you found that
as) effect you were just describing you said in about if you
(16 extrapolated it out over the entire spawn about two percent
a7 did [ hear you say?
a8y A Over the total spawn length yeah butthese were
a9 sntertidal vy gs and about 40 percent of the eggs 1n Prince
¢ 00 Wilham Sound over the vears and i1n 1989 were intertidal eggs
( 1y sothere was some subtidal eggs where this phenomena
probably
¢ 1 didn toccur sol mprobably stating a worse case statinga
t 3 higher percentage than might be the case
29 Q Now in 1989 year class although 1t was never going to be
(.5) about three or four percent of the biomass in 93 did you look
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(1) to see whether it came back as expected alter 19809 ' I nosigniticant relationship between the biologcal end points
(v Al msorrv my mind drifted again on that one ! 1 which includes these ones as well as others and the PAH
3 Q Well did vou check to sce whether the proportion 1n which t % petroleum aromatic hvdrocarbon in the o g samples
(4) the 89 vearclass returned when it first started returning I, 41 Q Sobased upon vour studies d4nd what vou ve deseribed so
t5) 1f1ts relationship 1n terms of percentage or proportion to the . tar do vou have a protussiondl opinion 1o 4 reasondble
6) rest of the biomass was out of linc? 161 suientific certatnty as to whether or not the o1l spill vaused
M AYes wedid i7" anv kind of a signilicant population level impact on herning?
® Q And what did you find? 8) A The data suggests — or the data 1ulls me that there 15 no
9 At snot out of line 9 1mpact at the population level
(10 Q So what does that then tell vou about your studies here? 00 Q Now [ d like to talk 1o vou for a moment about some of the
() AThat my — that these impacts that we ve examined here were un work that Dr Kocan who testified here earlier on behalf of
t12) not sufficiently large enough 1o produce an effect at the (1) the plainuffs has done  You re familiar generallv with what
(13) population level so the buffering eifcct that [ talked about 113) he has done?
(14) earlier indicated or was active here to help us or help the 14 A Yes
(15 herring population buffer itself from this insult sy Q What I d like to do 1s to focus in on the laboratary study
16y Q Now I think you said that in 1990 vou also looked at the (16) that he did which he described when he was here that s the
(17 situation in Sitka? (17 onen which he exposed herring embryos as | recall it —
(18 A You mean 1990 yes sir us A Yes
(191 Q What I d like to do 1s show vou DX7289 A (9 Q —to different concentrations of Exxon Valdez crude oil?
(200 (Exhibit DX7289 A offered) (00 AToa fraction yus
(1) MR JAMIN Noobjection t 1 Q You re familiar with that studv?
(. THE COURT Itis admulted 2) AYes
.3 (Exhibit DX7289 A received) 23 Q You vu seen what Dr Kocan has to sav about 1t 1in hus
24y BY MR COOPER t & written work and 1n his deposition testimony?
(-5)  Q Can you tell us what vou re depicting here? 5 AYes
Vol 35 6406 Vol 35 6408
() Al mdepicing here the very — the different stages that 1 Q Do vou have a belicf as to whether or not the
() the egg has to go through before 1t can produce a normai viable (1 concentrations ol crude o1l that Dr kouvan exposed those
(3) larvae And when you look at cach sct of bars the first one 131 herring embrvos to correlated with the concentrations that were
(4) 1s percent developed then thisis of total egys so starting 49y actually measured 1n Prince William Sound?
) with a total number of eggs 51 A He was exposing them to much highur [evels in the
) Q This s all the eggs that vou studicd? ¢y laboratory than what were present in Prince Wilham Sound
(0 A The total number of eggs from Prince William Sound that s (. Q When he was here testufying 1 did kind of a frecly
8) 1n this oiled area category And there were six bavs here and ) hand drawn iittle chart ot what he was saving his cxposure
(9 six bays here and six bavs here  Of those total ey gs how manv 9 levels were and [ think vou ve improved considerably on that
10 were developed and that turns out to be about 93 percent and tioy 1d like to show vou Exhibit 8983
(1) then how many were hatched of thosc vy s and how manv had ’ in (Exhibit 8983 offcred)
a a3 MR JAMIN No objection
(12) particular asbnormality some pericardials that [ was (13 THE COURT Defendants Exhibit 8983 1s admitted
(13) partuicularly interested 1n getling a background grade on and 11y (Exhibit 8983 recuived)
(14} how many were actual viable larvae normal and alive at hatch ‘ us) BY MR COOPER
(15) And then this depicts the situation for Prince William Sound (t6r Q Now he as you understood it used several diffcrent
(16) o1l areas Prince William Sound reference arcas - (17 oxposure levels or concentration levels?
an  QIflcan stop you there When you say reference do vou (81 A Yes hedid
(18) meanunosled s that the same thing? 191 Q And did this exhibit depict information about his lowest
(9 A Yes sir 1 01 concuntration level?
(200 Q So-well goahcad and then we 1l come back to 1t th AYes
21) A Essentially what you sce here 1s that the Sitka area 1s t ) QlInother words thisisthe one where he claims that he saw
(22) showing the same sorts of paltern as the Prince William Sound ¢ 3) some effects bul the lowest level at which he claims he did?
(23 oiled and reference And in fact:f you put these two together (4 Thelook on your face Ididn task that question very
(24) you have something that s almost virtually 1dentical to Sitka ¢ 5) well Lct meask you what do you understand this represcnts
(25) Also for those as we mentioned earlier 1n 1990 there was
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«tr 1n terms of his exposure levels?

1
R

A This is his lowesl exposure level
Q Mavbe vou can explain whal these various peaks and so

torth

th
[}
(R3]
O

Vol 35 6411
every 48 hours he s given them a tresh shot
Q Thisisn t weathered o1l 1t s fresh odl?
A This s fresh otl  So he s giving a brand new shot of
fresh o1l through his incubation period which was 18 days  So

(a1 signify on this chart () he sgotone two three four five six seven eight, nine
15 A Okay (6) shots
16»  Q Before vou start that let me ask you one question  We all (m  Q Kind of like nine o1l spills every other day?
7 have seen a lot of these graphs we looked at some earlier that ® A Kindof
#) show the state of Alaska water quality standard of ten parts 9 Q And the total amount of concentration 1n terms of PPBs 13
191 per billion for total aromatics? (i) substan 1ally higher than the PPBs that were measured by Dr
100 AYes an Neffand NOAA?
(111> Q In here vou ve got a column hydrocarbon concentrations in )y AYes
« 1 PPB sothisis parts per billion down the left hand side? 03)  Q As actually being out there 1n the field?
un AYes (149 A Yes The measurements as you recall from the previous
aa Q And you re going to be looking at this over ume  Why (t5) graphs are down inthe order of five PPB at most and some of
115y don t you go ahead and explain and then if you could also be (16 them down around two so vou re looking something like that
t16) sure vou icll us what these terms mean that are written on an  Q Now what I d like to do 13 show you an exhibit that was
an there? (18) used by Dr Kocan when he testified Idon t believe it was
a8y A Okay Dr Kocan had two different enalyses that he looked (197 admiatted into evidence but it s PX499
1191 atin turms of looking at the petroleum hydrocarbons that were .0 MR JAMIN Noobjection
¢ o n his stock solutions  And one anaiysis allowed him to find ¢y THECOURT Do you want it adnmutted?
¢ 1 out what the high molecular weight hydrocarbons were These 222 MR COOPER No Your Honor I m happy to use 1t for
¢ ) arejustthat the hydrocarbons that have high molecular 2% 1llustrative purposes here
¢ 3 weight The low ones were what another analysis gave him ta BYMR COOPER
« 41 Thuese included some ol the material that are benzenes 253 Q Thisis an exhibit that he used Dr Pearson Ithink
xvlenes ’
« 9 tolucnes that are part of the analys:s that you see in the
Vol 35 6410 Vol 35 6412
11 ficld called VOA (1 you ve seen this before and mv question really 1s where he s
Q VOAN () showing these chromosome damage here at where between
A Yos thuercisn ta hundred percont overlap because he has what 1s
4 some saturate hydrocarbons in his system as well  What the (31 the level here?
s1 praph depicts is that he stated that he had about an average of (& A The luvel 1s over hure (indicating) and he s talking about
) Y 7 PPBin stock solution and when you take his dilutions to () itat 01 PPB which is equivalentto - 01 PPM which 1s
t 1 hislowest level that would translate to 9 7 PPB  He also 6y equivalent to ten PPB or parts per billion
%) talhed shout - (m  Q So somewhere between ten PPBs and 24 PPBs he s saying
91 Q That s9 7 PPB ofthe high molecular weight hydrocarbons? he s
1\ Yes 8) seeing the chromosome damage?
1 Q Butthat s not all that he had in there? A Yes that s where he s starting to see it
it 1 A That s not all that he had  But I mirying to put in this 10y Q Are you saying that Ol PPM or ten PPB 1o do the
1y perspective here And you can see this s a hittle bit lower (11 coaversion that he had a lot more than that in the solution?
(141 here than the ten mark 12) A That s what the previous graph said  He s only reporting
191 Overand above that or in addition to that he also had low (13 the high molecular weight but he had the lower molecular

16
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molccular weight hydrocarbons and at the ime he putat ato
the solution or put the eggs in with that it was about 64 or
so so you add this up and vou get something i1n the order of 74
PPB totai hydrocarhons in the system

Now those VOAs as you may know volatilize evaporate into
the atmosphere so they are going o fall out over ime of his
systum and that s what this line depicts  So at 48 hours he

still had some there and that s what this indicates

And as it were he mixed up solutions and then changed the
solutions every 48 hours This s all fresh o1l too So

(14)
3
(16)
an
20

(18
a9
20
©on
(22)
(°3)
(4
(5

weight hydrocarbons in his system Even though there wasa
decline in those they didn t go all the way down to zero  So
at the beginning here for example at the beginming of his 48
hours he had 74 PPB and he ended something on the order of

orabove So atthe very least this number should be something
onthe order of 20 But maybe not as high as 74

Q And the other thing as I think you pointed out 1s that

not only was the concentration higher but it was renewed with
fresh o1l every two days?

A That s correct And 1f you recall from the graphs the
eggs would have received oil that had been floating around on
the water 1 they had recoived that for some tme on the
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order of at least a week mavbe even longer perhaps up lo
three weeks
Q You re saying that the o1l in the held -
A The o1l in the field was weathered sir

[E1]

Vol 35 641»
drain ~ pull the cork oul 0! VOUF LUD vOU can sometimes sce 8
vortex  So vou want that at tust the richi level [don L w int
tLto Lo 1oo tardown
And depunding on the particular protocot stir i lor an

¢5) Q lwanted to ask you one other thing about that studv  When 151 hour mavbe two hours And then vou turn the sur bar ol |
) Dr Kocan was here and testified Iashed him about whether he I 61 Thenagain you rv .01ng to wail 50 that anv ol that mi_ht b
(n had o1l droplets in his concentration and as [ recall hts (0 down low will separate out  Then you come back purr;aps the
(8) tesumony he said in essence that he did not and 1f he did ) nextday 16 hoursor20 hours later and siphon otf the water
(9 have oil concentrations — or o1l droplets I m sorry 1fhe 91 from beneath down near the bottom of vour carboy
(10) had droplets in his concentration and 1fhe did he said that a0 Q What does all that assur.?
(11) that would throw his measurements all off Have vou done (11) A That you don t get droplets mixed 1nand vou re lookiny, at
(12) anything to try to determine whether in fact he had dropletsin (1) getting just the dissolved faction for the water soluble
(13) this what he was calling water soluble fractions? (13) fractton There 1s one more step that s done and that s to
(14 AYes (14 pressure filter the material just to cnsure that vou don | have
15y  Q What did you look at 1o see if you could answer that (%) any droplets
(16) question? 161 Q And he didn t pressure filter the material that he used?
a1 ATwothings [looked at his methodology and [ looked at (1 A No he did not
(18 the gas chromatograms that came from the analysis that was 18 Q Did you also look at some of his data 1o figure out whether
done (9 he had droplets?
(19) on his stock solutions (0 A Yes we examned the gas chromatographs
20) Q What did you look at for his methodology and what do you (1) Q We re probably coming to the moment 1n the trial that
2 find out? (22) everybody has been breathlessly waiting for we re going to see
(22) A When you look at his methods he used a suparator to ( 3 atrace of a gas chromatograph unless Mr Jamun objects’
.3 funnel Ithink he showed vou a picture of that 1n his ¢ MR JAMIN Notatall
( 4 tesumony And inthat funnel he put water and over that he i 5 BYMR COOPER
¢ 5 putoil andthen he shook it over tor five minutes and then he '
Vol 35 6414 Vol 35 6416
(1) letitstand And then came back later and siphoned off water )y Q While we re trying to do that can you just explainin 25
() that was underneath and that became the stock solution which () words or less what a gas chromatograph 1s?
(3) he sentto the laboratory for analysis another which he 3 A A gaschromatograph 1s an instrument uscd to measure
4) diluted with more seawater 10 produce his cxposure media 4y petroleum hvdrocarbons And in particular it gives you a
which $) measurement for several kinds of hydrocarbons And it »
5y he putinto the exposure chambers with his egg samples  That 6) cvssenttally a long tube Infactit sacotl iwsina
6y paruicular method does in fact produce droplets into the water (n machine and there 1s a gas that runs throuph the coil and you
(h column It s supposed to separate out he talked about that 1 1dentify the hydrocarbons by the time at which thev come out of
18) the reason he let it scull for 20 hours he wanted to see the % thecoil Asthe gas runs through the o1l
9) separation between the otl and the water lcaving behind the {10y So you injuct your sample and then you heal the thing up
(10) dissolved hydrocarbons that were actually dissoived in the (11) and run the gas through it So you re going to see a trace
(1) water and he did not filter the water after he drew 1t off (1) then asthe different hydrocarbons come out they run by a
(1) There are other methods that are used this particular (13 detector and when they are detected there s a big peak
(13) method was - had a lot of problems with 1t 1n terms of getting (141 And so when you look at a gas chromatogram and you see all
(14) & good batch and a consistent batch every ime  So 1t was (15) these peaks you re looking at the different hydrocarbons The
(15) abandoned in favor of other methods later on in the 70s (16) analyst also puts 1n some hydrocarbons that he knows about so
(16) And the methods other methods use a different thing where (7 he can then judge which particular hydrocarbons he s looking
(17 you have a huge carboy about this big maybe this round you at
(18) have a magnetic stirrer beneath 1t and you have a big bar 18y when he s looking at the gas chromatogram
(19 maybe this big maybe thisbig 1t s a2 magnet 1t s coated with 119y Q So what this enables you to do 1s figure out which
20) Teflon you putthatinthe bottom you put your seawaler in (0 components of the crude o1l 1s present?
¢ 1 and then you put a long siphon in so vou ve got all this water (A Correct
() inthe siphon in before you add the o1l Then you pour oil t y Q Now there are certain types of hydrocarbons in crude 01l?
(.3 overthetop and then you start — and then you cap it and (3 AYes
(-4) then you start the stir bar turming  and that produces what ( 4 Q That won t really dissolve very well in water?
(25) they call a vortex like a hittle tornado that when you (.5) A Yes The saturate hydrocarbon or the alkanes have low
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Vol 35 6417 Vol 35 6419
(1 solubilty in water Tecnths ot a part per tniilion (» hvdrocarbon peak or surrogate hydrocarbon peak this is one
y  Q That s all that would dissolve 1n water? of
3y AThatsall () those peaks that comes trom a hydrocarbon that the man who 18
(v Q That was trillion with a T? (3) running the machine man or woman running the machine
(s AThat strilionwitha T njects
) Q Sof you get a gas chromatograph back with what you (4) so they are sure they know exactly what they got
(n thought was just water soluble fraction and you see some of () And if you look to the left here you Il see some peaks
8) those things in there at concentrations higher than that little (6) and they have a number onthem and that s the — what they
(9 one you just mentioned what does that teli you? (1 call the elusion time and that tells us what that hydrocarbon
(o) A That you had those hydrocarbons present in a state other 8 1s And the hydro that s seen here are C22 C23 C24 alkane
an than dissolved (9 hydrocarbons The Limit in this tvpe of analysis 18 one PPB
1) Q Because they won t dissolve? (10) So he s seeing some hydrocarbons at least at that level that
13 A Because they have a - they are measured at levels above (1) are these long change high molecular weight that wasa
(14) the solubility level (12) solub:lity of less than a part per trillion
sy QIfitisn tdissolved then it s basically droplets? (13) Q And he s finding 1t 1n much greater concentration He has
(161 A Correct (14) much greater concentration than that 1n his solutions?
ttn Q We ashed Dr Kocanto produce his iab notes (15 A That s correct sir
ng A Yes t16y Q Now Dr Pearson Dr Kocan did a couple of other studies
191 Q And the analysis that came back from the laboratory that (17) and [ don t want to spend a whole lot of time on them [ want
(o) uvxamuined his solution (18) to ask you just very briefly He did an in situ study?
t A Correct a9 Alnl1991 yes
¢ + Q And you ve looked at that? 200 Q And generailly what did he do there?
131 AYes 1) A What Dr Kocan did 1n 1991 was he went to ten sites 1n
t 41 Q What [ Il show vou s Lthis turnibly exciting gas (*2) Prince Wilham Sound excuse me and took eggs from herning
¢ 91 chromatograph (.3 that he had caught took sperm mixed them together then put
= t 4 these onto — actually put the eggs on to the glass shdes and
*5) then exposed them to the sperm To fertiize them you put the
b Vol 35 6414 Vol 35 6420
iy THE COURT There is anobjecuon to 1978 (1y glass shdes into a cassette that held them and put those into
1 MR JAMIN Idon t know whether it s offered for (2) the water with a buoy system so that they were suspended at
) admisston or demonstration ten
4+ MR COOPER Justoffcrthe onu page 3) locations in Prince Wilham Sound
51 (Exhibit 1978 one page offered) 4y Q Did he purport to find diffcrences between the ones that he
&1 MR JAMIN For admission? ($) had put into areas that had been oilcd a few years earherin
7 MR COOPER Yius 6) 89 versus ones that had not been?
18y MR JAMIN Page number? (A There were differences in haich and abnormal larvae but
» MR COOPER Idon tthink it hasapage number % when 1t came down to the viable larvae that1s those larvae
1o Mavhe we can work it out (9 that are live and normal he had virtuaily the same — no
an MR JAMIN Can liake alook? No objection <100 significant differunces and viriually the same rate  Ithink
11 THECOURT The single page out ot 1978 which vou will ¢ty he had 37 percent from the oiled arca and 35 perceat from the
i1 adentify ldater s admatted (1" unotled area  He did report some differences in weight 1
a4 (Exhibnt 1978 one page received) (13) hehieve
as) MR COOPER Thank you Your Honor Just forthe 4)  Q So 1o the extent that there may have been differences that
t1er record 11l note st s wath respect to sample 8510 E 2 (ph) (15} would show that there were differences between the two arcas
an BY MR COOPER (16) but does that indicale thal it was because of an oiling effect
gty Q Now Dr Puarson what is it on this that tells vou that he (17 that might have happened?
191 must have had o1l dropluts in his solution? (18) A As you recall from the earlier graphs that we showed about
(o A Thisis one of his samples that had been settled or (19) the water quality 1a Prince William Sound thatin 1991 when he

th

'S

suparated for 20 hours and i1f you look at — 1n dousn t write
I msorry

Q If vou wantto vou can point it out here on the Barco if
the Court doesn t mind

A If you look at this peak here  This 1s saturate

(200 did his expertment the levels were essentially back down to
21) background Sothe sum of the experiment which he caveated
\n

(™ his manuscript indicates that he s got an experiment that

(23 looked at natural comparability 1n herring eggs in Prince

24) William Sound that s my judgment

25) Q And 1t doesn t rcally show any oiling effect?

MIDNIGHT SUN COURT REPORTERS
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(1) A Doesn t show an oiling effect ‘, (L subject let scallitaday
) Q Now the other one that [ wanted 1o ask vou about he also I t» MR COOPER Happvlo
) did a reproductive success study as he called 11? <+ THE COURT Ladiesand gentlemen picase ramember my

9)
(10)
(n
(§3]
3
(14)
(15
(16)
an
(18)
(19)
(20}
(@}
(22)
(23)
(4
(5)

A That s correct 1n 1992

Q What did he do there brieflv?

A He was looking at essenually ¢gg viability Hc wanted to
look especially at egg viability 1n 1988 vear class so he
tried to capture fish that were essenualily four year old
fish He had two locations one n the northeast area that we
talked about earlier onthe big map and one Ican tremember
whether 1t was Naked Island or Rocky Bay but one of the two
oiled arecas Rocky Bay and he had two samples from two
different imes at Rocky Bay so he had a total of three
samples And he did report that there was some differences
between the different samples 1n terms of percentage of viable
larvae

Q What are your views as to whether that study really
indicates or shows that that s the case?

A He s really only got two locations and one sample from one
location and two samples from the other The only smaller
sample size you could get 1n that situation was onlv onc sample
from the oi1led area That doesn t - that s not a very strong
sample size for me The other 1s more important 1s that it
assumes that the fish have some sort of spawnming fidchity

Q By spawning fidelity you mean?

£

insteuctions to vou don thisten or read anvthing about the
51 casc tnour recess  We will reconvene tomorrowat8am 11l
6) svu counsel whoeverisup onjuryinstructions in chambers

M (Juryoutat2 00p m)

81 (Off the record)

©» THE COURT Mr Cooper was there something vou wanted
(100 on the record before we close?

a3 MR COOPER Your Honor [was — w( were going to

(12) have to have a side bar first thing tomorrow morning so [

(13) thought f we could do it right now 1don tthink it needs to
(14) be on the record at least at this point
(15 (Proceedings recessedat 2 05p m )

M
)
&)
4)
3)
(6)

Vol 35 6422
A Simular to homing 1n selmon but there 1s no evidence that
herring home Like saimondo We don tknow (fyou re a herning
and born at Rocky Bav that vou re going to grow up and come
back to Rocky Bay We do know that places like Rocky Bay
receive herring spawn generally year after year although that
breaks down when vou look at the long term records and 1n

some

)]

(8)

9
(o
(1)
(1)
(3
(14)
sy
(16)
amn
(18)
(19)
(20)
@n
(22)
23)
(24)
(S)

areas of Prince William Sound where it received a lot of spawn
for some years and all the sudden it stops and moves (o other
areas of the Sound so the premise that he had that there was
some sort of spawning fidelitv was incorrect

In his manuscript he talks about this being, a prehiminary

study and that s because he didn t know aboul spawning
fidelity he couldn tdraw anv fast and hard conclusions

Q And you would agree with that?

A And | agree that s the case

Q And he was purporting to measure an effect in the 1988 year
class and how did that year ciass do when 1t started coming
backin 91 and 927

A It was a very very strong ycar class and contributed to

the record high biomass and the record high harvest in 1992

Q Dr Pearson Iwant to ask you some questions now about
something that we heard about from Dr Kocan and this has to
do with virus VHS and lesions Can you shift gears to that
subject matter?

THE COURT Mr Cooper you re going (O start a new

Vol 35 6424
m INDEX
(» CONTINUED DIRECT EXAMINATION OF PETER
NICKERSON 6227
3 BYMR LYNCH 6227
(51 CROSS EXAMINATION OF PETER NICKERSON
6260
¥ BY MR O NEILL 6260

81 REDIRECT EXAMINATION OF PETER NICKERSON
6281

9 BYMR LYNCH

an DIRECT EXAMINATION OF DR RICHARD DERISO
6286

628!

()» BY MR LYNCH 6286
(14 CROSS ENAMINATION OF RICHARD DERISO

6320

us) BY MR O NEILL 6320
an REDIRECT EXAMINATION OF RICHARD DERISO

6329

(8 BYMR LYNCH 6329
200 DIRECT EXAMINATION OF WALTER PEARSON

6332

21y BY MR COOPER 6332

23 VOIR DIRE EXAMINATION OF WALTER PEARSON
6341

24y BY MR JAMIN 6341

Page 6421 to Page 6424

907 258 7100

MIDNIGHT SUN COURT REPORTERS



L

4

HSA FEDERAL TRIAL TRANSCRIPT 7-6-94 VOLUME 35 XMAX(S1)
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11 CONTINUING DIRECT EXAMINATION OF WALTER (1 4946 A offered 6386
PEARSON 6342 () 6146 offered 6394
(1 BY MR COOPER 6342 3) 5026 offered 6397
@) 1725 offered 6399
(5) 5197 A offered 6401
&) DX7289 A offered 6405
(n 8983 offered 6408
® 1978 one page offered 6418
A
k'S
Vol 35 6426 Vol 35 6428
mi EXHIBITS t1h DX5035 received 6242
1 DX5035 olfercd 6242 (1 DX5186 received 6243
31 DXS186 offered 6243 (31 5442 received 6244
4 5442 offured 6244 4 5508 recerved 6244
5y 5508 offered 6244 ) DX6094 received 6245
61 DX6094 offcred 6245 6y 4855 A and 5420 received 6248
(n 4855 A offired 6248 (n DX5704 received 6249
) 5420 offred 6248 8) 3645 A received 6276
o DXS704 otfered 6249 91 DX9349 A received 6281
um 3645 A olfered 6276 (10) 8975 received 6292
tth D\9349 Aollered 6281 an DX9384 DX6114 DX8973 C DX5447 B DX5548 B DXS5446
am 8975 offcred 6292 (12) DX8978 A DXB977 A DX8976 C DX6760 DX8979 C received
an DX9384 DX6114 DX8973 C DXS5447 B DX5548 B DX5446 6302
i1y DXR978 A DXBR977 A DX8976 C DX6760 DX8979 C offered 13) DX8979 D received 6317
6302 (14) 9169 A and 5242 A reccived 6345
s DX8979 Dolfired 6317 (159 8595 received 6349
16 9169 A and 5242 A otfered 6344 (16) 5239 B received 6352
an 8595 offercd 6349 an 6113 recerved 6354
(81 5239 B offcred 6351 (18) 6112 received 6356
(19 6113 offered 6354 a9 DX102 A received 6360
o1 6112 offered 6356 (0 9382 one page recerved 6367
v DX102 A offered 6360 ¢ 1h DX9383 onu page received 6369
€ 1 9382 onepage offered 6367 21 5214 Dreceived 6372
t v D\9383 onupage olfered 6368 (3 5719 B 8895 and 8888 ruceived 6377
t 41 5214 Dolfered 6372 ("4) 4946 A received 6386
51 S719 B 8%95 and X888 otfered 6377 (25) 6146 received 6394
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(1) 5026 recetved 6397 i
() 1725 recesved 6399
3) 5197 A received 6402
4) DX7289 A received 6405
(5) 8983 received 6408
6) 1978 one page received 6418
Vol 35 6430
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STATE OF ALASKA)
Reporter s Certificate

DISTRICT OF ALASKA )

I LeonardJ DiPaolo a Registered Profussional
Reporter and Notary Public

DO HERBY CERTIFY

That the foregoing transcript contdins a lrue 4nd
accurate transcription of my shorthand noles ot all requested
matters held 1n the foregoing capuoned case
Further that the transcript was prepared by me
or under my direction

DATED this day

of 1994

LEONARDJ DiPAOLO RPR

Notary Public for Alaska
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6345 3
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6281 5
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am (6)62272 6301 25
63021 2 64235
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abandoned (1] 6414 15
ability [3] 6279 10 6338 12
6384 25

able (8) 6228 9 6238 23
6279 11 6309 11 631015
6339 14 6346 20 6367 25
abnormal (5] 6258 15

6366 14 6379 24 6403 22
6420 7

abnormalities {8] 6338 17
6368 S 63696 17 6370 19
24 6403 21 6404 1
abnormality [2] 6370 15
6406 12

abode [2] 6268 3 5
absence (1] 6384 9
absolute [1] 6382 16
Absolutely {2] 6339 14
6371 9

absolutely (5) 6231 11

6276 9 6284 16 6344 13
6371 25

absorbed [1) 6346 19
abundance (1] 6353 6
abundant [4] 6348 20

6349 2 6350 24 6352 10
abuse [1] 6269 2!

abuses [1] 6269 20

accept (116342 6

wccepted [1] 6289 23
accepting {1] 6267 21
accordance [1] 6232 5
According (1] 6306 6
according (7] 6236 18

6258 2 6269 11 6283 1
6303 14 6317 8 6357 24
account [5] 6295 10 6310 20
6316 11 637019 23
accumulate (1] 6383 15
weuracy (2] 6240 1 2
accurate (3] 6316 3 6357 5
6430 10

acquamtance [1] 6283 22
acquanted (1} 6257 22
acquired [1] 6255 4

across the-board (2] 6254 5
12

act (1] 6396 23

action [1] 6353 7

active (1] 6405 14

activities (1] 6371 4

actual [23] 6230 20 6231 27
6238 12 6255 18 6259 14
17 22 6260 7 6282 22
62942 14 62955 6

6303 10 11 6304 6 6306 !
6309 23 6310 23 6311 4
6315 24 6330 22 6406 14
actuality [2) 6228 2 6238 19
adapt {1] 6363 19

add (3] 6385 15 6410 18

f
6414 22

added (3) 6295 25 6343 14
6358 23

addition (2) 6279 10 6410 15
additional (8] 6238 11
6289 6 630011 20 6301 4
631115 21 25

address [4) 6286 4 7
633211 637917
addressed (1) 6375 14
addressing [1] 6267 17
ADEC [11 6373 9

ADF (35) 6256 12 6288 14
6289 10 6291 15 25 6292 8
6294 24 25 62971 15
6299 13 630011 22

6301 11 6306 22 6307 1 3
6308 4 8 10 6311 14
6312 21 631311, 63163
63179 11 6318 20 6319 1
4 63225 8 12 633119
63322 63557

adjust [1] 6298 23

adjusted [1] 6316 17
ad)justing [1] 6318 23
adjustment [4] 6239 I

6295 10 6299 20 6300 24
adjustments {3) 6238 25
6299 12 6318 25
admussion [4) 6342 5,

6360 10 64183 6
Admitted (2] 6249 22

6360 12

admitted {31] 6242 7

6243 10 6244 9 24 6245 21
6248 21 6276 3 6281 5
6292 16 6302 19 6345 2
6349 15 6351 25 6354 6
6356 6 6367 11 18 6368 25
6372 16 6377 5 6 6386 6
6394 13 6397 21 6399 10
6401 25 6405 22 6408 13
6411 19 21 6418 13

adopt (1] 6313 14

adopted [1] 6292 25

adult [6) 6343 5 6365 22
6376 6 6384 13 6387 19
6390 1

adulthood [4] 6364 10 14
63656 18

adults [11) 6347 12 6364 21
6382 24 6387 14 19 23
6388 23 6389 11 6391 20
6393 13 6394 6

advantage [1] 6259 19
adverse [1] 6380 8

advise (1] 6340 10
Advocacy (2] 6261 15 20
aenal [2] 6316 17 6343 13
affect [12]) 6243 3 6 6251 18
6258 3 6 17 21 6276 12
6300 22 6366 3 7 6382 23
affected [7) 6238 6 6240 12
625213 15 62541 6274 13
6309 6

affecting [1] 6247 10

affects [2] 6248 8 6254 17
affihated (1] 6288 5

age [8] 6348 15 22 6349 22
6350 8 635213 63539 20
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6389 10

ages (3] 6348 16 63501 S
aggregate (3] 6388 14

6390 18 21

aggregates [4] 6390 11 14
15 63914

agree (9] 6266 12 6267 7
6279 1 6299 23 63005
6322 14 6324 3 642214 15
agreed [1} 6284 25

aground (1] 6357 16

air (3) 6286 16 6398 14
6400 11

Akalura (2) 62457 11
Alaska (40) 6237 12 6240 3
62419 6251 23 6262 12 23
62635 8 13 62648 10
62751 6277 4 6284 13
62882 9 16 6301 2

6322 22 63259 17 20
6326 4 6330 21 63348 16
63394 6343 23 6349 19
63515 63559 6358 24
6371 17 18 63739 63784
6393 17 6409 8 6430 21
Alaskan [4] 6262 9 6325 19
6326 9 10

Alderdyce (1] 6368 17

alert (1] 6359 2

ahive (3) 6403 20 24 6406 14
alkane (1} 6419 8

alkanes (1) 6416 25

all-time [2] 6386 2

alleged (3] 6255 23 62572 3
alleviate (1] 6318 10

allow (2] 6364 4 6372 19
allowed [5] 6279 15 6287 24
6309 14 6386 20 6409 20
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altered (1} 6317 10
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6398 10 17 18 6400 9
6402 5 6409 18

analysis [27) 6247 22

6253 20 23 6260 11
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Anchor [1] 6268 5
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6413 15
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answers [1] 6269 19
anticipdted {1] 6382 8
anticipating (1] 6268 23
anybody (2) 6262 19 6383 24
Anyhow [1] 6258 16
anvinore [2) 6279 23 6363 3
Anytime [1] 6249 15
anyway (1] 6322 14
anywhere [1] 6249 15

dpart (1] 6361 4

APl (4] 63379 21 6338 11
apologize (1] 6367 6
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applied (5] 6255 17 6256 16
19 21 22

apphes (1] 6241 22
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approach [15] 6236 7
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6319 16 63223 6 9 10 16
6344 15

approaches |4} 6327 23 24
63222

dapproaching (1] 6395 10
appropridte [3] 6260 15
6269 18 6282 9
appropnriately (2] 6398 14
6399 21

approxunate (1] 6251 10
Approximately {1] 6365 7
approximnately (3] 6306 8
6356 25 6380 3
approximation 2] 6303 20
6330 24

April [10] 6342 ]2 6345 23
25 6357 23 6358 8 6359 11
6363 2 6375 24 6377 16
6378 16

aquaculture (3) 63392 3 5
archipelago (1) 6361 3
ARCO [1]6340 1

area [58] 6228 19 20 22
62385 7 6240 11 625215
6260 24 6261 4 6 6262 1
6268 8 6272 2 6289 22
6290 23 6291 5 6298 12
6306 13 63078 630815 17
63095 8 10 12 13 2!
631015 63128 13 6315 22
631911 13 14

24 25 6323 15 17 633423
6338 22 6341 18 63467
6358 7 6359 16 20 63622
6378 10 6394 10 6398 7
6403 1 6406 8 21 642011

12 64219 22

areas [(44] 6241 12 2/

6242 14 6252 13 6253 24
25 6254 1 6261 24 6263 23
6264 10 62704 6285 20
62901 4 63004 63097 15
63127 631910 15 19
6339 13 6341 6 6342 4
6358 10 6373 23 6374 5
63757 63813 &6 9 6383 20
6398 2 3 6402 11 6406 16
64205 15 6421 12 64227 9
aren’t (5] 6264 5 6266 3 21
6326 16 6327 20

arm [2) 6234 15 6250 18
Army [2] 6335 22 6336 1
aromatic [1] 6407 3
aromatics (2) 6378 4 6409 9
arrive [3] 6238 23 6293 5
6306 5

arrived {1) 6318 13

arriving (1) 6316 11

arrow (1] 6312 2

arrows (1] 6394 22

article |2) 6366 22 6368 17
articles [1] 6340 3

articulate (1) 6376 2
artificial (2] 6343 7 6380 3
artifictally (1) 6260 17

arts {1] 6358 22

ascribe [2] 6234 12 6282 9
ascribing (1) 6234 19
ashore (1] 6294 2

aside (116296 16

asking [1] 6330 /8

aspects [4] 6236 7 6257 21
6335 11 6344 21

assess (3] 6365 19 6370 12
6384 11

assessing (1] 6336 14
assessment [5] 6286 22

6238 14 6289 9 6325 16
6374 11

assessments (1] 6325 1/
asset 5] 6234 11 62558 10
15

assets (2] 62554 6

assigned [1] 6233 1/
assoutated [12) 6234 1

6241 12 62538 62548
6255 20 21 6340 10

6381 15 639012 63916 7
6395 6

assume (6) 6230 2 6233/
6247 1 6255 3 6312 8
6370 16

assumed [6] 6239 7 6257 11
6299 1 6305 12 6309 4
6313 23

assumes [5] 6242 17 6282 5
6283 10 6297 10 6421 24
assumung [3] 6259 12

6299 8 6312 21

assumnption [19]) 6227 19
6236 4 6237 16 62401 14
6296 22 6297 6 6301 17
6305 6 631010 631211 20
63142 9 63162 63198 10
assumptions (3] 6243 16
6254 20 6259 22

assure (1] 6415 10

VOLUME 33

Sec 24

woruanxx b i

wmosphere (1] 6410 21
ittach [1] 6276 10

ittack [1] 6286 9

attempt [6] 6228 7 6254 15
6259 16 6267 10 21 6305 25
attempted (1] 6271 /5
ittempting 1) 6257 11
ittention (3] 6237 15

6238 10 6253 13

itorney (1] 62671 11
ittributable [1] 6257 23
ittribute (31 6370 4 23 24
attributed (3] 6240 2 6259 7
6370 5

August [1} 6378 [7
duthored (1] 6340 3

authors (1} 6325 2
automatrcally (1) 6370 16
avaulable [12] 6253 6 6254 6
6294 22 6298 21 630! 11
15 63089 631317 6317 12
6318 12 63224 6379 14
Avenue [1] 6332 14

daverage [16] 6247 15

6250 12 (3 21 6270 21/
6310 18 20 21 6319 24
6351 14 6365 3 6369 24
6383 8 6385 25 6386 1
64105

averages |2] 6243 5 6328 20
aware [16] 6264 5 18
62729 62735 6274 10
6325 14 17 22 25 63268
16 18 63279 6331 4

6357 15 6389 23

awful [2] 6253 3 6289 /2

~B-

background [4] 6288 16
6343 24 6406 13 6420 2/
backside (1} 6362 /

bacteria [1] 6390 1Y

batt [2) 6386 21 23

Balboa (516311 {1 17
63121 18 63232

Band Aid (2] 6390 23 24
bar [9) 63509 [2 18 63553
6414 18 24 64155 6423 12
Barbados [1] 6286 7

Barco (216360 15 6418 23
bargain (1] 6274 /8

bars [6] 62508 9 6291 11
13 6306 3

base [1] 6259 22

Based (6] 6249 12 6293 25
6316 2 6356 1 63572
6396 22

based (26) 6238 4 6247 17
6254 19 62595 6291 25
6293 24 6294 2 6295 20
6299 16 63002 6301 18
6307 3 6309 7 6310 10
631224 631311 63146 7
631520 63162 63198
6358 22 24 6378 25 6393 6
6407 4

basic {9] 6232 8 6307 6
6308 3 12 63195 6351 20
6357 12 63602 6404 5
basically [12] 6256 17

ages to basically
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62922 62939 62947
53001 2 63272 6342 21
5356 23 6377 23 6395 19
641715

basis (1316228 18 {9 20
62545 10 12 62563 15
6282 1] 628515 19

6307 17 6311 24

hasket [1] 6364 5

Bass {1] 6374 16

batch (2] 6414 14

Batelle [5] 6333 7 11
6336{13 6338 20 6339 14
Bates (1] 6334 2

bath [1} 6400 13

Bav [37]1 6237 13 19 21
6238 ]7 62393 4 62402 8
9 16 6241 18 6242 17 25
6244 13 16 6270 24

6288 22 6326 6 6361 9 22
63621 7 9 638322 63919
6402 25 64031 3 5 6404 6
6421 11 12 13 64223 4
hav (2] 6369 22 6383 22
bavs [8] 6391 9 6393 8
5397 10 11 6404 6 64068 9
heach [12) 6348 2 6358 14
637317 19 63747 10 13
14 17 22 24 63975
heaches (8] 6358 10 1!
6362 20 63729 637312
63758 63887 13

heaching [1] 6324 6

bear |2} 6253 22 6298 17
becomnes |5] 6273 5 15
$353-5 21 639516

hehalf [3]1 6321 19 6329 8
6407 11

hehavior |9]) 6334 25 63368
1l 12 18 6338 2 6363 25
6384 10 17

hehaviors (1] 6363 19
behind [1] 64/4 9

hehef [4] 6258 19 63966 I8
6408 ]

heheve [26) 6227 13 6230 3
6236 25 6256 14 6268 16
6269 1 15 6279 20 6289 25
5290 14 6297 16 6304 9
6306 12 6309 23 6319 12
$334 22 6348 4 6349 12
6357 5 635917 6384 2
6393 1] 6394 8 6404 8
6411 18 6420 13

hehieved 12) 6275 15 6299 13
Belsen (1] 6368 17
Benchmark {1) 6237 8
benchmark (13162373 6
6238 18 20 62395 22
6240 11 16 62411 4
62525 6275 19
henchmarked [1] 6240 22
henchmrking [14] 6233 11
6237 18 20 6238 2 6239 13
16 18 62404 6242 14 |6
6252 8 6256 6 6267 18
benchmarks (1] 6267 19
heneath (3] 6383 17 6414 18
64159

henefit [1) 6260 13

benzenes 1] 6409 24

Bering (1} 6246 12

hesides (1] 6230 21
hestowed {1] 6287 18

bets [1] 6364 4

higger (2] 6350 18 6355 3
biggest [1] 6269 7

Billfishes {1} 6287 4
bullfishes (1) 6286 23

bilthon (6] 6376 3 6394 2
6395 3 64099 12 64126
hological (9] 6258 19

6285 16 6287 6 6334 15
633510 11 6342 23

6345 10 6407 1

biologst [3] 6325 25 6336 7
6379 19

bwologists [2] 6325 15

6353 13

Biology (1] 6334 7

biology (9] 6340 16 17 24
6343 24 6349 10 6364 1
6384 10 6396 23

biomass [19] 6352 17 23
6356 16 25 6371 13 6382 4
9 /4 638523 25 63862
5395 13 24 6396 1 13
6404 25 6405 6 6422520
hiomathematician (11 6311 6
hiomathematics (2] 6287 15
20

biometrician [1) 6355 8

bit 125]1 6229 16 6251 22 24
625219 6263 22 6266 11
6271 12 6279 9 6291 19
63109 6319 18 6322 19
6324 21 6347 7 6361 15
63626 8 9 63635 6
6368 3 4 6378 18 6396 12
6410 13

bits (116273 1]

Black (4} 6307 9 11 631215
63133

Bhgh (2] 6359 6 6362 1
block [1] 6233 16

blocks (1] 6251 4

bloom (1] 6363 23

blow (1] 6313 7

blue (5] 6336 20 6346 24 25
6349 1 6399 22

bhoard [1] 6351 20

hoit (4] 6263 23 6270 14 18
6280 12

hoats (216271 3 3

bonnzi (2] 6304 1] 20
boot [1) 6325 24

horn [6] 6348 19 6350 14
6353 20 6354 11 6356 23
6422 3

horrow (2] 6279 [] 6280 15
hought {21 6232 13 6260 17
Boulder |1] 6361 9

bounce {3] 6235 4 6242 21
22

houncing {1 6236 /5

bound (4} 6299 9 63127 9
6376 2

bowed [1} 6253 22

box 116295 5§
boxes (2] 6293 2] 6294 1
bov (1] 6400 24

Bradv (1] 6316 25

i
[

brand (11 6411 3

Brannon (4] 6256 9 6259 1
6267 22 23

break (3] 6301 22 63119
6368 11

breakdown {1] 6304 17
breaks [1] 6422 6
breathlessly [1] 6475 22
Brefly (1] 6336 17

brieflv [5] 6242 12 6341 2
6391 13 6419 18 6421 5
bringing [2] 6244 3 6343 9
brings (3] 6246 24 6337 11
63399

Bristol [18) 6237 13 19 2!
6238 17 62393 4 62402 8
9 16 6241 18 6242 17 25
6244 13 16 6270 24

6288 22 6326 6

British (3] 6288 23 6369 22
6379 19

broke (1) 6303 2

broker [1] 6253 17
brokers [2] 6263 23 6264 9
brother [1] 6233 2

brown (3] 6374 18 6380 21
6381 14

Bruce {1} 6286 6

brush (1] 6252 3

BS (116334 1

buffer (1] 6405 15
buffering {2) 6365 23

6405 13

buffers [1] 6365 24

bwld {1] 6345 20

bulds [1] 6353 2

bwlt (1] 6349 24

bulk [2] 6362 15 6381 9
bull {1} 6281 17

buoy {1] 6420 2

burden (2] 6403 12 6404 4
burdens {1) 6395 7

buries (1] 6336 22

business {3] 6255 15 6280 5
6327 15 22

buy (5] 6274 3 16 17
6279 10 6280 12

buver (4) 6230 12 6260 11
13 15

buvers (2] 6274 2

huving [1} 623/ 23

—C-=
(2211) 6419 8
C2311) 6419 8
(24116419 8

Cabana [1] 6233 22

Cabin (5] 6402 25 6403 1 3
5 6404 6

calculate {3] 6257 16 6259 6
6305 25

calculated [14) 6230 1 7
6250 7 6257 4 6265 2

6283 4 6295 2] 25 6296 21
6298 18 6301 3 6304 12
6373 11 6378 24
calculating (2] 6230 8

6240 17

calculation [20] 6235 25
62384 62493 5 6258 8

i

6259 3 6280 25 6282 14
62831 8 6296 8 6299 18
63005 6 6306 20 6309 2
6310 13 631111 63186
6395 5

calculations (7) 6258 12
6283 7 6298 17 6300 18
63138 63654 63727
Cabhfornia (2] 6286 8 18
Call[1]1 6227 3

call (716277 14 63326
6334 11 6364 25 6414 25
64197 64231

calling (2] 6358 16 6413 13
calm (1] 6370 6

campus [1] 6286 2!
candlefish (1] 6336 22

cap (1) 6414 23

cape (2] 6308 19 6309 15
capes (1] 6308 16

captioned (1] 6430 11
capture [1] 6421 8
captured (1) 6375 25
carboy (2] 6414 17 6415 9
cardboard (1] 6251 3
Carlson (4] 6256 9 6258 25
6267 22 24

case [36] 6227 6 17 6229 19
62308 16 62378 6247 5
6252 6 6253 18 6267 9
6276 21 62851 6289 1
6290 2 6291 16 6293 20
6295 8 6301 16 6305 10
6313 10 23 6319 23

6324 12 6330 13 63313
6335 24 6348 10 6367 1
6379 23

6402 12 6404 22 23

6421 18 6422 15 6423 5
6430 11

cases [16] 6261 5 6292 4
6300 13 15 6301 17

6319 19 6331 17 63321
6358 12 6363 17 6366 15
6368 11 63746 63764
6403 15

cash [3] 62535 10 6283 20
cassette [1] 6420 1
catastrophuc {1] 6263 19
catch (61] 6228 15 22

6241 16 19 6243 13

6244 13 6246 23 6247 16
6292 2 629310 11 23
62942 9 12 15 629517 18
19 6296 9 6299 8 6301 19
6303 25 63041 6 7

6305 14 16 22 23 63061 2
6 11 6308 10 63099 24
63104 16 18 20 21 63114
6312 14 22 25 631317 20
6314 4 63153 63192
63223 632913 63315
63322

catches [4] 6293 9 6300 1
6301 15 6309 7

catching (2] 6247 25 6310 10
categories {2] 6318 2 6404 3
category (2] 6258 24 6406 8
caught (36] 6268 24 6290 7
6294 23 6295 22 23 6296 1
24 629815 18 19 20

From basis to caught
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6301 20 63033 7 8 21 22
63046 13 63056 13 14
6306 22 6308 7 9 6309 21
63103 631115 17 25
6312 13 6314 17 6315 10
6328 5 6419 23

caused [6] 6247 3 6

6277 18 6278 13 6324 6
6407 6

caveat [1] 6259 21

caveated [1]) 6420 21

cell [4] 6341 22 6390 20
6391 15

cells [2) 6390 18 6391 15
centered (1] 6256 5

cents [1] 6249 9

certainty (1] 6407 6

certufied {1] 6338 24
CERTIFY [1] 6430 8

cetera (2] 6255 7 6259 23
CFAB (262801 11

CFC (162501

CFEC (23) 6227 24 6229 13
23 25 62305 18 6231 18
19 24 6232 4 10 6245 25
6246 3 62506 10 25
62511 6254 7 24 6265 2
6269 12 6277 17 21
chaired [1] 6340 9

chambers (2] 6414 5 6423 6
chance [3) 631022 63655 &8
change [5] 6246 21 6258 15
6317 15 6346 22 6419 11
changed [3] 6250 8 6262 5
6410 24

changes (5] 6249 7 6278 25
6339 6 6349 9 6371 12
changing (3] 6251 16

6282 15 6349 11

chapter (2] 6325 8 1!
characteristic (2] 6234 24
6240 4

characteristics [1} 6228 10
charge (1] 6315 9

Charhe (1) 6318 4

chart (17) 6237 15 62453 5
25 6291 6 6293 17 6304 13
63119 63137 631416
63306 635311 637715
6386 10 6402 7 6408 8
6409 4

charts [8] 6242 10 6243 15
6244 12 62819 11 6292 10
6329 16

check (21 6299 21 6405 3
checking {1] 6267 25
chemical (5] 6335 10 63436
6370 16 24 25

chemistry (6] 6335 25

6380 24 63992 3 6404 12
chief [3) 6286 16 6325 16
6375 2

Chignik [26] 6301 7 6306 19
22 63077 8 9 12 6308 15
19 22 24 6309 10 13
63101 15 23 63127 12 16
63234 6 7 632710 11 14
63316

Chuld [1) 6262 2

chuld (4] 6261 24 62623 4 6
chinook [1] 6304 21

7 6-94

chowe (1] 6300 22

choose [1] 6329 20
choosing (1) 6307 17

chose [2] 6285 19 6331 1
chosen [2) 6308 4 6400 6
chromatogram (2} 6416 14
18

chromatograms [1] 6413 18
chromatograph (5] 6415 23
64162 3 64176 25
chromatographs (1] 6415 20
chromosome (2] 6412 2 8
chum [9] 6243 25 6244 18
6277 24 6291 10 6304 21
63058 12 63081 6313 23
chunk [1]1 6278 1

circles (1] 6294 7
ctreumstances [1) 6245 17

cited (1] 6274 1
cty [1] 6383 22
uwnil 116227 6

clann (4] 6246 16 6247 6
6292 2] 6337 14

claimed (1) 6234 3

claiming [1] 6238 2!

clauns (4] 6245 9 6255 18
6408 22 23

clammed (1] 6337 20

clams [2) 6336 25 6337 18
class [89) 6324 7 6349 22
6350 16 20 22 24 63511 2
36781921 635248 9
10 11 13 14 63532 7 19
2] 24 25 635411 12 14
16 17 20 22 23 63556 13
14 18 19 20 22 23

6356 15 20 23 6381 25
6382 1

6 12 19 638912 14 1[5
63925 7 8 10 11 14 16
6394 4 63959 12 13 16 22
63962 5 7 12 15 19

6404 14 24 6405 4 6421 7
642217 19

classes 7] 6348 18 20
63518 6353 /2 22 635517
6392 9

classic (1) 6377 2
classifwcation [1] 6230 18
classified [2] 6231 7 6233 3
CLE (116261 12

clean up (116253 4

clear (3] 6276 9 6374 13
6396 24

CLERK (8] 6227 4 62861 3
6302 3 63328 10 16

6365 15

chents (1) 6337 5

chmb [1) 6243 5

closed (2] 6319 10 6386 21
closer (2] 6229 4 6320 2
closures [6) 6290 8 6303 4
23 6304 3 631513 15
clumps [1] 6345 19

cluster [1] 6265 7

clustered [1] 6265 6
clustering [1] 6265 13
clusters [2] 6265 25

co authored [1] 6340 3

coast [5) 6335 1 6336 21
6380 2 639316 17

VOLUAIE 33

coated (1) 6414 19

Loats (1] 6385 8

coceidian (1) 6391 7

coho (8) 6244 18 6291 10
6304 21 6308 12 13 14
63091 12

woul [3) 64166 7 9

cold (1) 6366 7

colder (1] 6363 24
colleague (3) 6287 13

6288 13 6338 13
colleagues [1] 6339 12
collect [1) 6343 6

collected [4) 6397 8 6398 9
25

collecting (3} 6399 13 15
6401 1

collections (1) 6370 2
college (1) 6334 11

color (4] 6350 2 6367 25
6368 1 6387 5

colored [1] 6295 5

colors [3] 6348 21 6359 18
Columbia (4] 6288 23 24
6369 22 6379 19

columnn (38162307 11 13
6231 10 6250 4 625317
6284 21 23 62857 9 10
6291 14 15 16 6306 25
6307 1 2 6363 21 6369 21
637513 22 24 6376 13 14
6377 18 22 6378 25

6383 17 6384 22 24

6385 14 6388 6 6389 2
6394 24

25 6395 6 6409 11 6414 7
columnns (1) 6291 14
Combination [1] 6228 /1
combination [4] 6237 4
62349 6247 16 6283 17
combined [4] 6233 18

6294 16 6295 16 6318 4
comung (17] 6267 25

6272 12 6273 10 6325 25
6358 14 6380 12 6387 13
16 19 23 63885 16 6389 3
6395 18 6415 21 6422 17
comment [5) 6230 {5 24
6231 24 6297 4

comnents {4] 6230 13 16
6232 16 62532
Commeraal [5] 6247 20
62777 14 16 17
commercial (8] 6290 7
6314 19 21 6324 4 6325 23
24 63299 6336 24
Commtssion (10] 6247 20
62622 62777 14 16 17
6286 17 20 6288 4 6430 22
commission (2] 6262 4
6320 13

common (6] 6227 21 6228 3
6234 25 631419 20 25
communtcations [1] 6375 2
companies (1] 6337 24
company [1] 6342 22
comparability (1] 6420 23
comparable (2] 6276 17
6318 17

compared [8] 6240 17
6306 21 6308 8 6319 3

U meem e i

6366 16 6368 4 61385 (2
6387 11

companng (1] 6282 21
ompdrison [2] 6243 /2
6300 4

compensaton [2) 6253 8
6322 16

competition [6] 6305 1 17
63101 11 20 631919
compiled [2] 6246 4 6254 23
completelv [1] 6246 18
compheated [1) 6310 7
components [2] 6376 17
6416 20

composition { 1] 6349 23
compound [1] 6341 10
computed {1) 63/8 17
computer [10] 6227 25
62309 1] 14 25 623116
17 62325 6234 18 6237 3
concentrated [1] 6385 /3
concentration [11] 6378 7
25 63956 6408 17 20
64119 641221 64137 10
6419 13 |4
concentrations |13] 6376 24
6377 3 638025 6353 16
6389 2 6394 24 6395 |
6407 19 6408 2 3 6409 /1
64139 6417 8

woncept (7] 6256 6 6293 19
6294 20 6313 25 63496
6351 19 6352 3

concern [4} 6257 24

6274 19 6383 13 6392 10
concerned (2] 6248 2
concermng (1] 6394 &
conclude 121 6232 9 63196
concluded (2] 6233 /3

6241 9

conclusion |7] 6240 13
6243 18 63003 6311 24
6317 4 6385 2] 63958
concluswas [4) 6257 ]
6267 12 6316 18 6422 13
condition | 1] 6400 [
conditions |3] 6228 4

6369 10 6370 18

conduct [1] 6289 2
conferences [1] 6340 7
confirm {1] 6396 6
confirmed (2] 6387 /1 12
contront |1] 6363 8
confused [1] 6367 17
connection 7] 6284 2

6287 9 62897 6333 11
63398 22 63995
connotation {2] 6266 13 [7
consequence [1] 6308 6
Conservation [1] 6373 10
conservative (9] 6257 14
6321 25 63223 6 7 10 16
633112 13

consider [10) 6250 17

6314 2 6316 20 6340 13 15
6341 12 18 20 24 6366 10
considerable [2) 6365 23
6379 10

considerably (4] 6241 2/
6262 5 6394 5 6408 9
consideration {1| 6391 24

caused to consideration
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considered (3] 6236 8

5294 22 6375 15

consisted (1] 6282 15
consistent (7) 6227 2!

6282 4 6283 9 628512
6317 11 6385 22 6414 14
consists [1] 6290 1

constant (3) 6283 11

6398 23 6400 14

constantly {1] 6236 12
constitute {1] 6244 19
construct (1] 6301 13
constructed (1] 6293 8
consulted {2] 6262 8 6339 3
consulting (1] 6260 23
contact (4] 6332 18 6379 22
63971 4

contain [1] 6400 12
contamned {2) 6232 /

6236 10

contains [1] 6430 9
contamn int 1] 6383 20
contaminants (3] 6333 20
6334 24 63396

context {21 6294 |7 63199
continu itwon {[] 6227 6
continue (7] 6252 |18 6256 7
6283 17 19 6288 5 6302 4
6347 16

CONTINUI D (1] 6227 11
continues |11 6283 15
CONTINUING (1] 6342 8
continmng [1] 6267 9
continuous |1} 6385 4
conu;'ar\ [1) 6396 8
contribute [2] 6355 24

6356 2

contributed (2] 6277 20
6422 19

convenience [1) 6291 19
conversations [1] 6355 /0
conversion (1] 64712 1]
converted [1] 6350 11

( ook [42) 6240 5 6242 ]9
5243 2 6253 4 6256 22
6257 1 6262 13 6264 25
6268 12 62692 62705 20
62711 627217 62734 15
62796 6283 3 62904 8 20
62958 62988 21 62995 9
17 63004 8 25 6301 5
6303 4 6304 14

6309 4 6314 12 6323 15 16
6328 4 12 14 6393 11 14
COOPLR (56} 63326 (7 22
6340 22 6342 9 6344 23
5345 4 6348 5 7 6349 12
17 63522 63542 9 6356 3
g 12 63607 14 24 63659
16 6367 15 19 6368 20
6369 3 637212 18 63772
7 13 63863 9 6394 15
6397 17 23

6399 7 12 6401 10 13 19
21 64021 4 640524

6408 15 641122 24
641525 64184 7 9 15 17
64232 11

Cooper (7163237 13 19 24
6342 6 6422 25 6423 9
coordinate |1] 6358 2

Copper [21 6241 15 6246 12
copy 5] 6254 22 6275 13
6290 14 63675 6

cork [11 64151

Cornell (1) 6338 23

corner (1) 6369 8

Corps 1] 6340 10

correctly [1] 6381 20
correlated [1] 6408 3
correlation (1] 6374 10
correspond (2] 6241 5

6243 17

corresponds (1] 6229 17
cost (3) 6230 3 6314 24
6315 1

costly [1] 6246 23

costs {2] 6241 11 6257 14
council [2) 6375 2 6396 15
counsel [316289 1 12

6423 6

count [S] 6299 2 6300 14
6316 8 21 6381 21
counted [2] 6299 3 6
counter (1] 6299 14
counterclockwise 1) 6290 3
counters [3] 6296 14 16 17
counting [2] 63/6 8 6400 19
couple [5] 6228 6 6236 15
6240 24 63199 6419 16
course (8] 6228 14 6288 7
14 632311 63358 12 14
6363 13

courses [4) 6288 13 6320 25
632] 2 6335 9

COURT [66] 6227 5 6229 3
6242 7 6243 10 6244 9 24
6245 2] 6248 12 19 21
6249 22 6251 3 6260 20
6269 23 6276 3 62811 5
6285 24 6289 2] 6291 21
6292 16 6301 23 63024 18
631717 22 63294 63325
6341 3 63427 6344 25
6345 2 6349 15 6351 25
6354 6 24 63566 11

6360 12 17 6365 10

6367 11 16 6368 25
637216 63776 9 11

6386 6 6394 13 6397 21
6399 10 6401 8 15 18 20
25 6402 2 6405 22 6408 13
6411 21 64181 12 642225
64233 9

Court [3] 6227 3 6291 19
6342 7 6418 24

court [1] 6284 10

cover (1] 6387 18

covered [1]1 6236 17

crab [8) 6334 25 63369 12
19 20 21 633717 19
crashed (2] 6271 21 25
Crashes (1) 6273 1

create [2) 6254 ¢4 6255 1
Crest [1] 6332 14

criteria (2] 6312 12 25
criticizing [1] 6269 24
CROSS (21 6260 21 6320 7
Cross |11 6260 20

Ccross (2] 63298 9

crude [4] 6407 19 6408 2
6416 20 22

crunchy (1] 640! 3

current (2) 6293 1] 6333 4
currently [1] 6333 15
curve (1] 6239 9

curves (1] 6268 17

cutting (1] 6400 6

cvele (9163445 9 11 20 22
6345 6 6346 7 6352 4
6353 14

cycles (2] 6363 22
cytotoxicaty (1] 6341 20
cytotoxicology 1] 6342 6

_D-

DERIS-0(1]62867

D C (1]6335 24

daily (2] 6228 18 6327 15
damage [12] 6233 13

6235 25 6236 18 6238 4 21
23 6274 13 6379 20 6390 2
9 64122 8

damaged (2] 6246 17

6379 13

damages (91 6234 3 62396
6240 18 6247 2 4 62605
16 6283 4 63307

Dames (1] 6342 22

data [60) 6227 24 6228 16
6229 14 62305 623115 24
62324 8 6236 10 6245 9
6246 3 6247 17 24 62511
6253 20 62545 7 23
6260 25 6262 16 18 6266 8
6269 12 6275 19 6282 19
6293 24 25 6294 8 10 11
12 6297 14 6310 23

24 25 63146 9 631516
6316 19 6317 12 6343 23
6349 19 63515 63555
63574 63723 6373 5
6377 22 6378 24 6382 21
63849 63891 63954 5
6407 8 6415 18

database (1] 6275 9

date (6] 6229 22 6239 22
6311 18 6361 2 6362 13
DATED [1] 6430 14

dated (1] 6284 23

dates (1] 6262 15

dawn (1) 6384 2]

dav (13) 6229 24 6264 2
6302 24 635915 16

6364 19 63707 6384 18 20
64117 64158 6423 1
6430 14

day by dy (1] 6262 17

day to day (1] 6228 §

days [14]) 6235 22 25

6236 15 6307 20 6334 11
6346 13 17 6361 13 24
63701 6 6388 12 6411 4
6412 22

de (1) 6339 25

dead [316368 7 9 IS5

deal [2) 6322 15 6337 15
dealing [6) 6237 25 6260 25
6307 21 6325 3 6327 13
6369 1

deals [6]) 6327 14 6349 6
6368 2 63695 14 6377 15

| dealt [3] 6261 5 6335 13

6369 19

debate [1] 6353 15

debris {2) 6390 19 21
DEC (1163377

decaymg [2) 6368 7 15
December [3] 6232 23
6278 13 6282 24

deck (1) 6399 19

dechne (5] 6247 6 6249 13
6257 23 6285 19 6412 15
dechned (1) 6276 7
dechning [2) 6243 24 6258 6
decrease [1] 6243 2
decreased [1] 6279 2
decreases [4] 6249 15,
6276 18 19

deduct (1] 6259 16
deduction [1) 6299 7

deep [2] 6384 19 6388 15
deeper (1] 6358 13
Defendants (14) 6242 7
6244 9 24 6245 2 6264 23
6274 10 6281 5 6351 25
6354 6 6356 6 6367 11
6372 16 6386 6 6408 13
defendants (2] 6264 21
63326

defer [1] 6331 1

defimtion (1] 6240 10
defimitive (1] 6228 13
deformed (1) 6366 25
deformities {1] 6366 18
degenerate (1] 6391 16
degree (8] 6287 21 6324 16
63342 13 15 19 63353
6375 8

Del {1} 6286 7

dehver (1] 6400 11

deltas [1) 6246 12
demonstrate (2] 6344 8
6372 13

demonstrated [1] 6383 2!
demonstration [1]) 6418 3
demonstrative {1] 6248 25
density (5] 6366 11 6370 20
6380 23 6398 18 6400 19
Department (6] 6246 19
6288 9 6330 21 6349 20
6358 24 6373 9
Depending [1] 6383 6
depending (1} 6415 4
Depends (2] 6270 19 24
depends [3] 6305 10 6310 9
6347 5

depict [3] 6348 13 6349 22
6408 19

depicted [2] 6353 10

6356 13

depicting [3]) 6394 16

6405 25 6406 1

depiction [2) 6351 1]

6354 13

depicts [7] 6369 8 6372 23
6397 24 25 6406 15 64105
22

deposit (1] 6367 2
deposited [6) 6365 18
6367 2 63807 9 6398 19
6403 25

deposition {14] 6253 2

From considered to deposited
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6276 22 6277 12 6278 3 18
19 21 628325 6284 5
62853 5 6 6366 11 6407 24
depositions (1] 6273 24
deposits [5] 6380 21

6381 10 6398 12 6404 9
depth (1) 6388 11

deputv [1] 6325 24

DERISO (3] 6286 12 63207
6329 5

Deriso (9] 6285 25 6286 6
14 6289 16 21 25 6291 23
6302 24 63205

derive (2) 6292 7 6394 25
derived (1] 6330 22
describe [9) 6237 9 6242 13
6243 15 62551 6256 8
6265 15 6321 24 6340 13
6397 6

described (8] 6234 10

6237 19 6238 19 6322 9
6384 6 6402 6 6407 4 16
describes {3] 6230 11

6274 18 6366 17
describing (1] 6404 15
description (4] 6249 6

6271 22 23 63995

design (3] 6342 16 6370 17
19

destined (4] 6298 8 6355 23
6356 1 6382 3

detected (1} 6416 13
detector (1] 6416 13
determne {4] 6267 10

6285 11 640019 6413 12
determuned (1] 6313 4
determiming (1) 6282 11
develop (3] 6254 15 6369 16
6380 5

developed (8] 6262 4

63113 6369 13 6398 22
6400 20 6402 8 6406 4 10
developing (2] 6293 18

6403 25

development (6] 6338 4
6398 21 6402 13 18 20 21
deviate {1} 6322 11

deviates [1] 6311 4

deviation (1] 6318 17
diamonds (2} 6378 22 23
die (3] 6299 1 6347 19

6366 14

died (4] 6368 7 6390 20
6391 15

differ (1] 6251 22

difference [26] 6230 6 10
62327 6234 23 6235 25
6249 9 6257 16 62957
6296 16 17 6301 8 6303 17
63076 8 63082 3 12
631017 631313 6317 19
63194 5 632215 63458
6391 10 6402 10
differences (13] 6228 8 15
21 62423 11 6258 9
64204 7 10 12 14 15
6421 14

differential [2] 6244 13
6278 22

difficult (2] 6330 18 6365 21
dig (1) 6377 7

|
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digest (1] 6390 22

dilemma (1] 6236 12

diluted (1) 6414 4

dilutions (1] 6410 6
DiPAOLO 1] 6430 21
DIRE [1) 6341 4

dire [1) 6347 2

DIRECT (4) 6227 11 6286 12
6332 2] 63428

direct 5] 6237 15 6238 10
6253 13 6285 2] 6379 22
direction [5] 6240 20 25
6241 8 6308 22 6430 13
director [3] 6325 23 24
63335

disappomntingly [1) 6343 18
disciphne [1] 6339 17
discrete {1] 6394 25
discrimination [2] 6261 2 3
discuss (1] 6270 2
discussing (2] 6263 13

6290 3

discussion [3]1 6272 6
631513 63165

discussions [1] 6274 3
disease 4] 6338 13 6339 2
4 6

diseases [1] 6338 24
disparity [1] 6241 2
dispersed (1] 6337 17
disproportionate (1] 6389 /8
dissertation 1] 6288 20
dissolve [3) 6416 24 6417 2
12

dissolved {12]) 6376 1 12 14
15 17 20 25 6414 10
6415 12 641711 15
distance (2] 6294 [4 6374 15
distributed [2] 6256 20 23
dastrict [2] 6393 15

districts (1] 6393 15

diver [1] 6397 15

diverswon (1] 6275 5

divided (2] 6256 24 6304 14
Doctor (4] 6260 23 6298 9
6332 4 6368 20

doctor (2] 6286 14 6334 19
doctorate {1] 6335 18
document [3] 6259 5

6349 2] 6367 13
documents [1] 6349 20
Doesn’t [1] 642/ }

doesn’t [13) 6228 5 6234 14
17 6247 1 6273 16 6274 24
6280 16 63149 63227
6418 21 24 642025 6421 22
dollar (7] 6234 19 20 62372
6256 18 6257 12 6276 10
6277 23

dollars [10] 6233 10 24
62351 6236 15 6254 10 11
6255 11 12 6256 19
dominant [23) 6350 11 16
20 22 63511 6 19 63524
7 11 15 63535 19 21 24
6354 11 635518 19

6389 16 63927 9 13

6395 16

domunate [1] 6245 14
Donaldson (1] 6349 21

dot [1] 6362 7

dots (9) 6281 21 6360 20
6377 17 6378 20 21

6394 19 20 6395 2 6400 18
double (1) 6304 7
doublecheck [1] 6300 7
Doug (1) 6379 18

downfall [1] 6252 18
downside (1} 6324 /2
downstream {1] 6319 20
downward (2] 6249 16

6265 12

DR (1) 6286 12

Dr (15316227 8 13 16 19
6228 25 62298 18 6230 1]
7 62323 6 15 22 6233 1]
21 25 62363 4 7 17
623710 11 19 62384 18
6239 7 6240 14 6242 15 17
6247 5 6248 23 6250 3
6256 1 9 6259 20 62603 5
6262 19

23 25 62631 7 12 6281 12
6282 19 62834 10 23
6284 5 6286 14 6289 16 2!
25 629123 629219 21 23
6293 6 6294 17 6296 7 14
62974 8 21 6299 11

6300 18 6301 3 6304 9
63062 12 63077 13 18 24
63082 7 13 63103 63205
63252 8 14 6326 14 19
63279 632910 15 16 20
633015 24 63311 3
63327 17 23 6338 19
634022 6341 1 6 6342 4
10 63443 4 14 16 63455
6352 3 63554 7 635613
6357 3 6358 22 6361 21
6362 21 23 6365 17 6367 7
22 6369 14

19 63721 63753 14 18
63773 14 6378 24 6379 18
25 63891 63947 16

6395 4 639611 6401 22
6402 5 6407 11 23 6408 2
6409 18 6411 10 18 25
6413 6 6417 17 6418 18
6419 16 21 642221 22
dragged (1] 6261 12

dramn (1] 6415 1
dramatically (1) 6276 8
draw (5] 6243 18 6251 2
6339 18 63958 6422 13
dredging (1) 6340 1/

drew (2] 6300 3 6414 11
drift [22) 6237 13 6240 9
6244 14 6246 2 8 6247 15
62502 24 6251 14 6258 13
2] 6265 18 6268 24 6269 1
6270 14 18 25 6272 18
6295 19 6296 10 6328 13 16
drifted [2) 6387 22 6405 2
driftnet [30) 6237 22
623813 17 19 62393 8 14
6242 18 19 20 6243 1
6256 24 6270 12 6291 9
6295 15 18 6301 19 20
6303 3 22 24 25 6304 15
63051 13 17 20 22

6328 12 6330 19

drop (6] 6265 7 22 6274 4

MO rdane Lo See O8

6277 22 23 6278 10

, droplets (2416376 1 7 8 9

20 24 637913 21 6380 19
6381 3 23 6382 20 6404 8
64137 9 10 ]2 64146
6415 11 15 19 641715
6418 19

dropped |4] 6237 4 6271 18
62722 6371 14

droppung (1] 6272 24

drops (1] 6277 8

due (10] 6274 13 19 6290 8
5304 10 6370 16 25 6371 3
4 6404 8

Dungeness (2} 6336 21

6337 19

dusk [1] 6384 2/

DX (1) 6248 11

DX102 A 3163608 9 13
DX2961 1216253 13 14
DX4855 Alpha (1] 6245 24
DX5035(51 6237 15 6238 10
2424 5 8

DX5186 14 6242 12 6243 8
10 11

DX3S420 121 6247 14 6250 23
DX5442 1) 6243 13
DX5446 (3163026 13 21
DX5447 B (2] 6302 12 20
DX5447 Baker [1) 6302 6
DX5548 B (216302 12 20
DX5548 Baker [1] 6302 6
DXS5604 (1] 6250 23
DX35630 Charlie (1] 6293 17
DX5704 [3] 6249 18 20 23
DX60Y4 (4) 6245 18 19 24
22

DX611414)63025 12 20
6304 12

DX6760 (3] 6302 10 13 2/
DX7156 |1] 6289 25
DX7289 A (3] 6405 19 20 23
DX8888 (1) 6379 2

DX8973 C (216302 12 20
DX8973 Charhe (2) 6302 6
6306 20

DX897S Alpha [3] 6290 1]
6291 7 6305 4

DX8976 Alpha (1] 6302 7
DX8976 C (2] 6302 13 21
DX8976 Charhe (2] 6302 7
6314 16

DX8Y77 A (2] 6302 13 21
1DX8Y77 Alpha (2] 6302 7
6313 7

DX8978 A (2] 6302 13 21
DX8978 Alpha [2] 6302 7
6311 10

DX8979 C (2] 6302 13 21
DX8979 Charle (1] 6302 10
DX8979 D (2] 6317 20 24
DX8979 Dawvid (1) 6317 14
DX8993 (1] 6227 14
DX9346 (2] 6227 14 6228 ]
DX9349 [2] 6229 7 6232 4
DX9349 A [2)6281 3 6
DX9349 Alpha [1] 6287 2
DX9383 (4] 6368 21 23 25
6369 2

DX9384 [4) 6302 5 12 20
6303 1

deposttions to DX9384
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Concordance by Look-See(59)

dvnamicist [4) 6288 5
6290 18 6294 5 63117
dvnames (9] 6287 13
5288 7 10 6289 17 22
6321 1 6325 3 6328 13
6348 17

"E -

FXDP[1)623013

early [10) 6241 16 6262 25
62632 9 6274 17 6279 18
6307 12 63132 632016
6351 12

ewrn|{l] 6249 17

earmings [8] 6245 6 6246 1
7 9 62497 10 6258 14
easter [1} 6368 11

easiest [1] 6360 14

easily {3] 6289 8 14 6318 25
east [3] 6336 20 25 6398 2
eastern (2] 6286 23 6393 15
eat (1) 6384 14

eaten [1] 6384 14

eiwung [1) 6388 16

ecology (2] 6287 25 6335 12
economice (8] 6228 7

5234 12 6247 22 6254 15
62597 626011 18 628515
economics 1] 6251 25
education [2] 6267 10

6334 1

clfect (23162496 13 16
625/ 16 6252 21 62625
6305 19 6309 16 63159
6316 17 18 6341 22

6355 22 6396 10 6403 17
64045 1S 6405 12 13
6420 16 25 6421 1 6422 16
effects [39] 6252 20 2/}

6258 19 62591 628512 15
62892 63245 6333 20 21
633424 633513 15 63368
10 18 23 24 25 63372 17
A338 3 63396 6340 18 25
6342 17 6365 19 6366 1
5368 18 19 63695 63808
10 6382 22

6384 12 6395 11 63972
6404 2 6408 23

cllort 1216285 11 6396 16
eLp (33163384 63456 8 9
1]l 6348 9 63498 1/

6363 20 63655 22 25
63688 11 63699 6376 23
637922 63807 8 9

6382 20 6396 19 24 6397 2
6402 14 6403 15 6406 2
6407 3 64145 6421 6 7
epps (V1] 63187 63438 13
6345 12 13 15 19 6346 12
G347 25 6362 12 63634 13
14 63641 5 8 12 14 16
20 25 6365 18 24 63665 9
1l 12 63672 3 6368 12 13
6369 18 6370 20 6374 12
/14 18 21 24 637512

6376 7

8 9 10 15 6379 12 21
63804 16 6381 1 6384 16
6391 19 6397 8 14 6398 18

t
I
;
!

19 22 24 6399 13 15
64002 3 12 17 18 19 20
6402 8 6403 13 14 6404 6
19 20 21 64064 5 6 7 9
11 641017 641224

6419 22 24 642023

eight [6] 6262 12 6288 21
6347 20 6348 23 6349 3
6411 5

elements [1] 6375 11

Fllhiott (1) 6383 22

Elmo (1) 6303 /1 e
Fiston [(4) 6338 13 18 19
6344 3

elusion [1) 6419 7

embrvo [3) 63458 9 6366 8
embrvos [3] 6375 12

6407 17 6408 3

emerge (5] 6350 24 25
6351 3 63929 13
emerged [1] 6352 10
emergence (1] 6395 20
emphasis (1] 6334 17
emplovee {1] 6355 7
emplovment (2] 626/ 4
6333 4

empty (1) 6403 14~ »
enables (1] 6416 19

end {61 6238 15 6244 3
62779 63365 6361 3
6407 1

ended (216372 9 6412 17
engaged (2] 6289 1 6399 19
engmeering 2] 625/ 7

6336 1

I ngineers (1] 6340 10
engulf [1] 6390 2/
enormous (1) 6289 10
ensure [1] 6415 14
ensuring (1] 6322 16

enter (1] 6352 19

entwrety (1) 6254 21

entities (2] 6279 14 6280 1
entitled [2) 6260 16 6269 21
Fntries (362777 14 16
kntrv (2] 6247 20 6277 17
entry (6] 6227 17 6247 10
6251 11 6253 14 6254 17
6402 25

enumerating [1] 6327 5
enumerations {1} 6326 /0
Favironmental (1] 6373 9
environmental (8) 6333 6 19
63361 633915 6340 14 15
23 63712

enzymes (1] 6368 11

FPA (1163376

equal [1) 6259 25

equition (1] 6311 3
equivalent (21 64125 6
escape (116292 3
escipement [19] 6268 8 9
62923 4 62959 6296 23
6297 11 6299 12 630012
6301 12 631015 6312 14
63135 24 63141 63171 5
6

escaping [1] 6316 2/
essence 1] 64713 8
Fssentinlly (2] 6237 11

6406 21

[
l

essentially [13] 6266 6 7
631222 63431 6361 4
6379 11 6384 19 6393 16
6397 8 6416 6 6420 20
64216 8

establhished (1) 6327 2
estimate [39) 6254 4 16 19
628512 15 62905 62915
25 629219 62936 7 11
62949 15 23 24 25

6298 19 22 629913 16
6300 11 6301 14 20 6303 3
6305 20 6306 21 63081 10
63126 631612 63198 11
6331 24 63757

estimated [16) 6277 7

6291 8 12 62924 6293 24
6297 21 6303 7 6308 11
6309 9 6311 14 20 6312 24
63145 63197 63225
estimates (29] 6291 14 15
17 63019 12 63066 22
6307 3 63084 7 6310 14
63112 13 6313 10 6321 4
12 15 17 63228 12 63237
12 6324 1 6328 2] 24 25
6331 10 63322

estimating (3] 6300 14

6313 19 6325 20

estimation {2] 6355 4

et [2] 6255 7 6259 23
evaluation |2] 6284 6 6315 4
evalutions 2] 6324 22 23
evaporate (1] 64/0 20

event (14} 6252 17 6261 18
6267 6 62725 6276 10
6278 12 6312 17 6357 13
6370 3 6387 24 6388 25
6392 20 6396 13 6402 23
events [5]) 6263 20 6272 7
6343 25 6357 12 6387 8
eventually [3) 6327 18

6359 8 6393 13

everybody [3) 6357 15

6359 3 6415 22

evidence (11] 6252 23

6275 14 6289 25 6313 18
632213 63758 6381 19
6389 21 63911 6411 19
6422 1

evolved (2] 6364 3 6384 17
exact [9] 6237 23 62694 16
6270 21 6271 2 6280 4
6328 11 63749 6377 25
exactly (9] 6235 20 6237 14
25 62381 9 6268 19
62825 6296 7 6419 4
EXAMINATION (8] 6227 11
6260 21 6286 12 63207
6329 5 6332 2] 6341 4
6342 8

examnation [5] 6260 20
6281 10 63299 63437
6398 18

examined [12) 6338 15

6380 20 21 6381 5 63907
6398 21 25 6399 3 6400 16
6405 11 6415 20 6417 20
examnes (1] 6338 25
examnng [4] 6329 8

6399 20 24 6400 20

|

|

example [11] 6249 6

6262 12 631819 21

6319 17 6324 25 6348 23
637110 64005 15 6412 16
exceed [1] 6245 16

Exceeded (1] 6320 1

except [2] 6234 8 6376 4
exception {2] 6232 7 6305 8
excess [3] 6268 13 6296 23
6306 11

exchange (1] 6230 22
exciting (1] 6417 24

exclude {2] 6250 11 17
excluded {2] 6250 21 6260 9
excluding (1] 6305 12
Excuse {3] 6248 12 6256 7
6330 8

excuse [4] 6235 2 6250 11
6283 5 6419 22

Exhibit [74] 6236 11 62425
8 62438 11 62447 10 22
25 6245 19 21 22 624815
18 6249 20 23 6264 23
6265 19 6266 6 6274 10
627513 24 62761 4
62813 6 629214 17

6317 20 24 6345 3 6349 13
16 6351 22 23 25

63521 63544 8 635613 4
8 63609 13 63677 8 11
12 6368 21 23 63692
6372 14 17 63864 8
63947 11 14 639719 22
63997 8 11 640122 23
6402 3 6405 20 23 6408 10
11 13 14 64185 14
exhibat {24) 6229 12 17 20
62304 62324 16 22 23
6233 21 623611 12 20
6238 12 6275 17 6292 25
6344 21 63484 5 6354 2
6367 16 6401 5 6408 19
641117 25

Fxhibts (6] 6248 22 6302 12
20 6344 24 6377 4 12
exhibits [14) 6248 13

6264 21 6266 3 6271 12 16
17 6272 19 22 6282 15
6302 18 6332 20 6344 8 14
20

existence (1] 6287 2

exists (1] 6319 6

expansion (2) 6292 5

6300 15

expect [8) 6245 15 6249 13
6266 19 23 6267 2 6276 17
6303 24 6401 4

expectation (2] 6382 12

6389 13

expected [15] 6289 4

6294 12 6295 18 19
635519 63828 63896 8 9
11 19 20 6392 13 6395 19
6405 1

expecting (2] 6268 12 22
experiements (1) 6338 14
experience [6] 6249 12

6250 24 62881 63202
6325 19 6326 11
experiment (4] 6380 4

6420 20 21 22

From dynamcist to experiment
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ncorsnce ov oo e ()

experimental [1] 6379 16
expert [13) 6261 9 6264 7
62689 11 6269 17 6307 7
6324 16 6332 23 63409 23
634112 18 20

expertise (6] 6261 24 6262 ]
6339 18 6340 16 23 6341 7
experts (1] 6261 19

Expires [1) 6430 22

explawn (17) 6229 21 6237 6
16 62452 6254 2 6303 19
6311 23 631420 63356
6354 10 6369 4 6371 11
6372 22 6390 13 6409 3 15
6416 1

explained (1] 6294 17
explamnng (3] 6229 11

6303 2 6305 4

explains (1] 6296 17
explanation (10] 6228 7

6231 10 13 15 20 6243 14
6252 23 6277 2 6278 22
exploitation (5] 6299 17
630024 63011 5 6
exposed {4} 6388 24

6407 17 6408 2 6419 25
exposing {1} 6408 5
exposure [27] 6370 16

6375 11 13 6382 22 6383 1
25 63845 11 63852 5 16
6387 12 6388 22 63893 S
2] 22 63918 63959
63966 9 6408 8 17 6409 ]
2 64144 5

expression (1] 6264 18
extensive (1] 6339 5

extent [7] 6302 10 6372 8
6373 11 63753 6379 14
6382 18 6420 14

extra [1] 6231 23
extrapolate (1] 6365 21
extrapolated (1] 6404 16
extremes (2] 6366 7 6369 7
extruded (1] 6345 19

Exxon [28] 6227 7 6266 20
6274 20 62891 2 62908
6318 8 6321 16 19 21
6337 10 11 13 63399
6342 11 21 23 24 6357 16
6358 21 6371 19 6377 21
6381 13 15 6404 13 6407 19
eye [1) 6281 17

—F-

face [3] 6267 24 6384 13
6408 24

faced (1] 6236 12

fact (43] 6233 4 6236 25
6238 16 17 6239 3 6240 10
2] 6244 18 62505 62525
18 62729 6277 23 6278 9
6280 15 6297 7 6299 8
6300 9 6307 20 6309 11
631011 631117 63133 5
63165 6325 14 6327 4
6338 16 6343 16 6353 23
6369 15 6370 10 25

6371 24 6373 20 6374 16
6392 8 639512 6396 5
6406 23 6413 12 6414 6

6416 6

taction (1) 6475 12

factor (4] 6247 10 6295 11
6300 16 6317 7

tactors (7] 6229 14 6292 5
6366 2 3 6370 23 6371 4
6384 12

faculty [1} 6288 6

fade [2] 6350 25 6353 9
taders (1] 6371 6

fading (1) 6351 2

fail (1] 6324 8

faiwr (8] 6232 3 62386
62655 8 6276 6 6322 18
6343 16 6355 21
Fdirbanks (2] 6334 1/ 12
fawrly [4] 6237 24 6254 19
6259 22 6262 2

Fairmnount [2) 6361 22
6362 4

fake (1] 6286 9

fall (12) 6243 5 6249 17
6252 25 6277 18 20

6278 13 6346 21 63537
6378 19 6379 10 6386 25
6410 21

faling (2) 6238 17 6252 11
falls 1] 6272 25

famihar (5) 6316 9 6343 18
6358 16 6407 12 21
tamily [5] 6228 12 6232 25
62337 623514 20
famous [1] 6327 6

fast (3] 6347 5 6390 13
6422 13

faster (2] 6239 3 6332 20
fathoms (1) 6270 14

fault 1116327 13

favor (4] 62756 7 6414 15
fecundity (2] 6364 25 6365 3
feed [1} 6346 20

feeding (1] 6388 10

feet [1] 6270 18

felt [1] 6258 10

female [4] 6345 18 6364 1 7
25

fertilization (1) 6380 3
fertilize [1]) 6419 25

fewer (1) 6303 7

fidelity (4) 6421 24 25
6422 10 13

field (15) 6230 11 6231 24
6237 2 6369 22 63722
6373 8 6379 25 6380 20
6381 6 6398 11 6404 10
64101 6411 13 64133 4
fields [2) 6230 24 6234 10
figure (15 6278 5 6 6296 21
63032 63065 7 631520
6340 18 63506 63728
6383 25 6394 2 63955
6415 18 6416 19

figures (10] 6299 7 11 21
63055 6306 3 6313 11
6318 11 13 63202 6329 21
file (9] 6231 16 17 24
62325 10 6234 18 6237 5
6246 3 4

files (9) 6228 17 18 6229 25
62305 623317 18 6237 3
6254 24 6265 2

film {4) 6380 19 6387 14 23
6398 13

tilms {21 6374 18 6380 21
filter [3) 6414 11 6415 14 16
find (3916228 2 7 21
62316 9 62367 17 62407
23 25 6242 20 6246 7
6248 10 62527 13 6253 25
6258 5 6264 20 6277 22
6286 10 6294 18 6363 1
6369 23 638211 638315
18 19 639010 63913 6 17
6392 22 6402 17

24 6404 2 6405 8 6409 20
6413 21 64204

finding (1] 6419 13

tine (1] 6360 17
fingerprinting (1) 6404 13
finish [1] 6328 2

fimshed (2] 6328 1 6365 2
First [1) 6394 18

first (28) 6229 7 8 62329
15 62391 62523 625518
6291 14 6342 11 6344 2]
63467 8 10 11 6351 22
6357 7 21 635913 15 20
63618 17 637715 6383 4
6385 24 6405 4 6406 3
6423 12

Fish [22]) 6246 19 6263 16
62702 10 62738 9 6274 4
6279 23 6280 7 6285 12
6288 10 6330 21 6343 23
6349 20 63515 6356 14
6358 25 6373 18 6389 24
63932 10 18

fish [164] 6228 22 6241 13
15 17 19 25 6244 1 18
6246 19 23 24 6248 1 3
6249 8 15 625117 23
6252 4 625523 6256 10 11
14 15 17 18 6266 1] 12
62683 5 13 14 62692 13
6270 14 6272 25 6287 1
6288 10 6289 17

22 62906 17 62921 3
62942 4 62957 13 22
6296 15 18 23 629717 24
6298 4 18 20 62991 9
6300 10 14 63037 12 15
21 22 6306 13 15 6307 19
6308 8 14 16 21 6309 12
14 17 20 631016 63117
15 17 21 25 63126 7 8
6314 22 23 631510 11 20
63168 9 21 63172 63192
13 23 63215 63275 14
63285 6 8 6329 11

6333 21 63369 11 18 22
24 6338 12 16 6340 16 25
6343 6 63476 9 63489 10
14 19 22 23 63491 10 25
63504 10 11 13 21

6352 18 63533 24 63541
13 14 6358 8 12 6363 17
6371 16 6387 12 63895 10
21 23 25 639011 6391 21
639323 63941 2 64218 9
24

fished {1] 6319 14

Fisheries (7] 6247 20

627717 6288 6 6326 13
53364 65 63376

tisheries 531 6237 1

6240 11 12 62419 10
6243 4 62445 16 62457
6251 2] 23 6256 11 20 23
62629 1] 19 626711 13
16 20 23 626917 6270 >
62727 6276 11 16 6279 5
6288 1 6290 1 6294 16
6296 1 6318 15 6319 20
632222 25 632516 20 23
24 63269 10 633118
6333 19 6336 7 6340 10 17
21 24 6348 17 6386 21
6392 8

tisherman (1] 6249 7
Fisherien 2] 6247 25

6251 17

fishermen [36] 6243 4

6249 16 6255 19 6256 18
6257 24 62728 6274 19
6279 18 6280 10 6290 7
6294 23 6296 24 6298 14
2] 62992 3 4 8 63033 24
25 63041 9 20 63052 13
6306 23 6309 14 16 63102
6314 17 6315 10

6319 12 6321 13 6322 17
fishery (140] 6229 19 20
6237 12 6238 13 6241 24
25 6243 21 22 23 6244 17
20 62457 9 14 15 16
62462 8 10 11 16 17 20
25 6247 2 6253 11 6255 4
24 6256 13 22 24 25
6257 2 4 6258 13 14 15 2!
25 6262 14

6263 14 21 6266 16 21
6268 6 12 18 62691 3 7
11 62708 12 19 24
627211 14 17 18 62735
6274 6 20 6276 13 18
627721 22 6278 1 62872
6288 13 62923 6295 16
6296 22 6297 10 17 24
6298 7 11 18 20 25

6301 18 6307 11

6308 16 20 6309 ! 5 8 25
631025 631111 12 15
63121 3 5 18 63143 6 12
19 21 25 63151 3 18 24
63174 14 63253 6326 20
22 63273 6 7 63284 11
12 13 633019 20 6348 10
11 15 63497 63519
635219 21 24 63532
6386 19 21 23 25 63937
fishes [1] 6287 8

Fishing (1} 6275 4

fishing (16] 6227 17 6236 4
9 6246 11 14 6247 10
6251 11 62544 17 6289 3
6290 20 6303 24 6307 23
6319 25 63259 63936

fit [4] 6240 10 6294 7 1]
fits [1] 6268 17

kive (1] 6235 11

five (21] 6235 10 19 22
6258 16 17 62704 10
6291 9 6347 8 635211 14

experimental to five
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Concordance by Look-Scei61)

25 63538 63757 6376 4
6378 15 6383 9 6401 16
64115 15 631325

fixed {1] 6257 14

flash {4) 6359 14 16 2]
flashes (1] 6359 19

fashing [1] 6362 11

fleet [7] 6243 18 6268 24
6301 20 6303 22 632816 17
fleets [2] 6243 13 16
Fletcher (1] 6326 2

flew (1] 6316 7

floating (1} 6412 24

flow [2) 6245 6 6255 16
flowing (5) 6244 4 6253 3
10 6398 24 6400 11
fluctuations (3} 6248 7 8
6371 7

focus (4] 6320 23 6387 23
6407 15

tollow (1] 6357 4

follow-up (1] 6329 7
followed [4] 6322 5 8
635517 20

folloming [3]1 6255 /13 17
6368 22

follows |1] 6353 25

food [3] 6384 23 25 6388 19
foot [2) 6270 22 23
torce 1] 6353 5

forecast |3) 6256 10

6356 14 6357 5

forecster [1] 6326 25
forecasting (1) 6268 /!
forecasts (3] 6256 12

6327 10 12

forepong (2] 64309 1]
toreLone 15162949 15
6295 12 6296 9 6306 6
foreseen {1] 6249 13
forever [1] 6246 20

forget 1] 6280 4

form 1) 6233 9

formed (2] 6267 15 16
torming {1] 6400 24

forth [2) 6366 18 6409 3
forward (1) 6313 15

found [22) 6233 19 6236 24
62408 12 62528 6286 10
6301 4 6338 15 6367 22
6369 23 24 6374 18

6381 10 6392 25 6393 21
23 640)1 6 6402 14 25
6403 11 6404 5 [4

four {281 6232 14 62355 6
22 25 62703 10 6280 10
6288 2] 63172 6347 8
63506 15 6351 3 63523
11 22 635310 13 6356 18
25 63798 63824 6396 13
6401 15 6404 25 6411 5
6421 8

fourth (2] 6259 11 6353 19
fraction |3] 6407 20 6415 13
6417 7

fractions [1] 6473 13

frame 2] 6359 19 6375 23
I raser |1] 6288 24

free [3] 6309 20 6315 11
6404 |

free-tor all (1] 6345 2/

Freeberg (1] 6284 16
freely (1] 6408 7
frequency {1] 6266 8
fresh [6] 6410 25 64111 2
3 4 641222

Fridav (1] 6268 16
friends (1] 6329 8

fronds [1] 6345 15

front (3] 6227 13 62595
6264 22

frustratingly [1] 6357 8
Fueca (11633925 &

full (3] 6286 4 6322 16
6332 11

fully (1] 6353 4

function (2) 6373 20 6386 15
fundamental [1) 6313 13
funded (3163374 5 24
Fung (31 63554 7 6357 3
fungible [1] 6227 20
funnel {2] 6413 23 24
future (11) 6245 10 11
6251 18 62555 9 21 22
6256 3 6257 24 6258 11
6278 11

—G - b

(salena [1] 6391 9

Galkeena [3] 6366 20

6367 7 22

gallons (1] 6360 20

Game [16] 6246 19 6263 16
6270 2 10 6288 10 6330 21
6343 23 6349 20 63515
6356 14 6358 25 6373 18
6389 24 63932 10 18

gas (121 6413 ]8 6415 20 23
64162 379 11 1418
64176 24

Gault (11] 6358 16 20 22
6361 21 6362 21 23

6371 21 22 23 63721
gauntlet [1] 6403 25

gave (6] 6277 5 11 627817
6285 3 6317 16 6409 23
gear (5] 6258 9 23 6262 14
6295 16

gears [1] 6422 23

generate (7] 6243 4 6247 25
62555 6 7 10 14

| generiting [3] 6248 4

6285 20 6315 16

generic [11 6275 4

genetic (1] 6341 15
genotoxicology (2] 6341 1S
6342 5

gentleman (1) 6400 6
gentlemen (3] 6227 5

6301 24 6423 3

geological [1] 6335 10
Gerry [2] 6358 20

gets [4) 6246 11 6349 24
6366 12 6368 9

gift (7) 6230 19 20 6231 3
6250 13 19 20 6283 15
gfts (2] 6250 10 14

gill (116270 12

gillnet [15] 6237 13 6244 13
14 62462 8 6247 15
6250 2 6251 14 6258 13 2!

62651 19 6272 18 6328 13
gillnets [2) 6240 9 6270 25
gills (2] 63857 9

Give (1] 6381 2

give [13]) 6243 14 6256 2
6262 17 6274 19 6275 16
6277 10 63159 6316 14
6334 1 6342 25 6384 8
6399 5

given (18] 6227 22 6246 15
6251 18 62545 7 62575
6258 13 6264 23 6292 2
6293 11 23 631924 63407
6382 25 6384 4 6391 24
6397 6 6411 1

gives [2] 6294 15 6416 4
gwving [1] 6411 3

Glacier {1] 6362 8

glass [3] 6400 3 6419 24
6420 1

glasses [2] 6229 5 6332 19
glued (1] 6368 13

goal [6] 6295 9 6296 23
6297 11 63135 63175 6
goals (4] 6312 14 17

6313 24 6314 1

goes [6] 6240 18 19

6250 10 6254 2 6277 8
6287 8

gotten (4} 6259 13 6264 20
6270 11 6355 5

governing (1) 6353 6
government (1] 6337 8
grade [1} 6406 13

graduate 1] 6320 25
Gramte (1] 6362 /

grant [1] 6325 2

graph (9] 6237 18 6291 24
6350 10 6378 22 63797
6394 17 18 64105 6412 12
graphics (1] 6358 22
graphs [6] 6251 24 6350 12
6409 7 6411 15 6412 23
6420 18

grateful [1] 6329 24

great [4] 6322 15 6326 22
6327 4 6329 20

greater [6] 6306 1 2

6319 24 6383 16 6419 13 14
Green [1] 6398 5

green (4) 6238 11 12 6347 ]
10

Gregory (2] 6233 7 22

grid [1] 6400 7

Bross {9) 6245 6 62484 5
62497 9 6256 16 6257 10
12 13

group (71 6280 4 6304 9
63508 6353 20 6390 20
639114 15

grow (3] 6346 20 6347 5
6422 3

growth (1] 6371 16

guess [7) 6299 1 633517
6342 23 63455 63486
63639 6383 12

guidelne (7] 6318 14 18 20
24 63193 63201 6331 22
Gulf [2) 6288 2 6393 17

—H-

hadn’t (4] 6284 5 6338 12
6356 22 63652

hake [1) 6336 24

half (3] 6248 5 6324 7
6327 1

Halibut (1] 6288 3

hahibut (2] 6320 23 6325 12
hand (8] 6254 22 6286 1
6290 11 6327 17 6330 12
63328 63729 10
hand-drawn [1] 6408 8
handle [2) 6365 4 6380 25
happening [3] 6240 23,
6383 14 6399 5

happens {10] 6235 11

6237 21 62725 6298 4
6346 18 6352 18 63539 13
6354 10 6359 13

Happy (1] 6423 2

happy (1} 6411 22

Harbor (1) 6374 16

hard (1] 6422 13

hardly (1] 6289 15

harmed (1] 6341 10

harms (1) 6376 9

harvest [48]) 6243 1 2

6245 11 6247 4 62483 7
6255 21 22 6256 15 6257 5
9 25 62591 8 6276 18
6278 7 6285 19 6291 12
6300 3 630311 63067 9
6308 14 631111 63186 14
18 20 24 6319 3 63201
6321 10 6325 3 6328 16
6331 22 6350 17 6351 11
14 638520 63861 2 10 13
15 19 63961 642220
harvested [4] 6296 22

6307 11 6314 23 6387 9
harvesting [1] 6324 8
harvests {10] 6242 23

6246 7 6258 11 6262 14
6291 9 6298 7 6351 14 16
63873 7

hasn’t (1] 6317 10

hatch [14) 6346 12 14

6363 20 63669 16 6368 9
12 16 636917 63805
6384 16 6403 12 6406 14
6420 7

hatched (4] 6369 23 6398 25
6403 8 6406 11

hatchery (2] 6314 22 24
hatching (5] 6338 ¢ 6368 8
6369 22 6403 20 25
haven’t [8) 6262 5 6263 11
12 15 16 62719 62779
6360 21

Hayes (2] 6379 18 25

head (1] 6271 2

heading [1]) 6295 15

healed {1] 6390 17

heahng (1] 6391 1

health (4] 6272 10 6274 5
6287 3 6336 1

hear (1) 6404 17

heard (8] 6293 13 6296 14
6332 23 6343 16 6350 3
6371 6 6376 18 6422 22

From fixed to heard
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heart (1) 6286 9

heat (1} 6416 10

heavily {1] 6339 3

heavy (1] 6335 11

hedge [1] 6364 4

held [7) 6252 1 6253 22
6272 1 6386 22 6398 24
6420 1 6430 11

help [9] 6242 10 6291 19
6324 10 6368 11 6372 12
6385 21 6388 17 6405 14
helped [3] 6325 15 6344 3 8
helping (2] 6280 24 6339 8
Henry [1] 6393 18

hepatic (1] 6391 11

HERBY (1] 6430 8

Herring [1) 6333 1

herring [96] 6274 12

6317 14 63186 15 6320 11
16 20 23 63211 6322 20
63243 4 7 6327 20

6331 18 6333 2 63372
6338 3 10 6340 16 6342 18
63435 17 24 63441 6 11
20 634515 17 6346 22
6347 14 6348 17 6350 3
6351 11 6352 16 6353 13
63558 11 13 24 6356 17
25 63577 18 63638 10 13
63643 4 7 16 20 636520
63663 24 63673 23

6370 13 63717 8 63766
23 6377 24 6379 19 6382 4
63831 63841 5 10 13 17
6385 16 63879 19 6388 10
6390 1 639320 21 22
6394 23 6396 23 6405 15
6407 7 17 6408 3 6419 22
642023 64222 5

herrings (1] 6363 12

high [17) 6248 6 6300 3
63556 6366 12 6369 7
6381 11 6396 1 6404 11
6409 21 22 64109 6412 13
19 6419 11 6422 20

higher [16] 6239 8 10

6241 15 6253 25 6305 22
6309 23 6331 19 635017
6370 6 6374 14 6389 12
6404 23 6408 5 6411 10
6412 21 6417 8

highest (1] 6239 12
highhighted (2] 6359 17
6387 1

highs (2] 6252 16 19

hip (1] 6325 24

histological (1] 6343 6
historic (3] 6252 16 19

6314 9

historical {17] 6256 23
62939 10 24 25 62941 2
6301 19 6303 20 6305 10
6309 6 6312 24 631317 18
6315 20 6356 1 63572
historically [5) 6240 21

6243 3 6256 24 63104
6314 3

history [4) 6317 4 6318 16
6320 3 6325 23

hat (4] 6281 17 6313 24
6387 5

!

hits [1] 6273 12

hitting (1) 6314 1

hold [2] 6358 10 6400 14
holder (1) 6257 §

holders {4] 6247 16 6250 24
6257 7 6283 2

holding {1] 6273 3

Holmes (1] 6278 6

home (1] 6422 2

homing (1] 6422 1

Honor (38] 6228 25 6242 4
65244 6 21 6249 18 6269 18
6281 2 6285 25 6286 10
6289 16 20 6290 12

6291 20 6292 13 6301 21
63025 8 631715 23
63326 18 6340 22 6342 3
6344 15 6349 14 6356 9
63607 14 63659 63777
6399 9 6401 10 17 19 24
6411 22 6418 15 6423 11
Hook [1] 6336 7

hot (1] 6366 7

hour (3] 6328 2 6360 25
6415 5

hours [9] 6410 22 25 6411 1
641217 64148 64155 8
6418 21

house [2] 6279 13 6280 13
househoid [1] 6233 2
Ilousekeeping (1] 6320 9
huge (2] 6254 8 6414 17
Hughes (4] 6327 19 22

6328 23

hundred [14) 6228 6 6233 9
24 62351 6236 14 6255 10
11 12 6282 2 6363 14
6364 9 6371 25 6393 22
6410 3

hundreds [1] 6227 24

hvdro [1]) 64/9 8
hydrocarbon [13) 6379 23
6380 25 6391 8 6399 3
6403 12 6404 4 6407 3
6409 1] 641625 64191 2 7
hydrocarbons [33) 6336 15
6338 4 634025 63791 20
6381 12 6385 12 6402 13
15 16 19 21 6404 1]

6409 19 21 22 64104 9 16
19 6412 14 6414 10 6416 4
581215 16 17 22
6417 10 64199 10
hypothetical (2] 6249 2

6314 7

—1-

I’d [20] 6269 16 6290 2
63031 6341 6 6351 20
6356 3 63591 63636
6367 5 6368 20 6377 7
6386 3 6387 18 6394 7
6401 22 6405 19 6407 10
15 6408 10 6411 17

P've (32] 6261 5§ 21 22
6262 8 11 6267 25 62704
6271 14 15 6275 24
6278 24 62898 6290 2
6295 17 6296 13 6301 14
6316 16 6318 14 6322 18

!

VOLUME 33

mcoruance o [ 0o Seet ¢

6326 19 6333 20 24
6336 18 19 20 21 25
6340 17 63503 6375 19
6401 3

1e (1)6355 18
lan [1] 6326 2
ice (1] 6399 22

1dea (6] 6238 2 6268 20 21
6270 16 6381 2 6402 22
wdentical [2) 6282 10 6406 24
identification (1] 6248 24
dentified (1) 6228 1
dentifv [2] 6416 8 6418 13
Igtugig (2] 6288 22 6301 7
111163256

tlustrate (1] 6354 2
illustrates [2) 6293 [7 19
tlustrative {1} 6411 23
immedaate (4] 6232 25

6233 2 623514 20
immediately (2] 6252 14 25
uninune (1) 6341 10
unmunotoxicology [3]
63419 13 63425

umpact [23} 6246 /7 6259 6
6263 19 6266 20 24 25
6267 3 6278 2 62792 7
6280 16 20 21 62832
6333 19 637012 6374 9
6382 23 6391 25 64077 9
unpacted (8] 6246 13

6258 10 6263 23 6264 10
6267 11 23 6382 19 6403 3
umpacts (4] 6285 16 6336 14
15 6405 11

unplication [1] 6365 19
unportance (1] 6242 13
unportant (5] 6344 6

6366 10 6395 9 642] 23
unpression (5§} 6252 3

6262 25 6268 7 21 6271 4
unproved [1] 6408 9
naccuradte (1] 6299 14
inadvertently (1] 6302 8
incidental (1) 6246 22
incidentally [3) 6367 19
6371 22 63751

include (8] 6250 13 14
628315 17 19 62925
6357 4 6394 25

included {3} 6324 15 63375
6409 24

wcludes (5] 6259 9 6373 5
7 6378 16 6407 2

income (22) 6242 1 6243 3
62441 2 3 19 62455 16
6246 11 6247 25 62484 5
62555 7 9 11 12 14 16
6269 11

acorrect [1] 6422 10
ncrease [4] 6242 25

6277 25 63175 6
increased {2) 6316 20

6383 20

wncreases [4] 6276 14 15 16
6278 22

incredsing [1] 6295 9
increments [1) 6360 25
incubate [1] 6346 12
mcubated (3] 6369 9 10
6400 13

wcubting (2] 6362 13

6363 4

incubation [S1 6346 6

6380 23 6398 23 6400 10
6411 4

indehinite (2] 6255 2> 6257 3
independent {1} 6297 /5
index [1] 6317 1

indicate [13] 6285 7 6297 23
62927 11 63116 632213
6346 4 6348 2] 22 6377 17
6379 14 63909 6420 16
indicated [10] 6228 16

6232 20 6290 11 6291 7 24
6297 13 63166 6375 15
6379 20 6405 14

indic ates (12} 6291 6 6307 2
6349 8 6356 18 6362 ;2
6374 2 20 6379 2 6382 21
6410 23 6420 22 6421 18
indicating (5] 6273 6 16
6354 17 6373 23 6412 4
indwation [7] 6253 21

6356 15 6357 21 6381 23
6391 3 17 6395 23
indications (2] 6393 4 10
indwative (1] 6250 18
indicator (2] 6238 7 6326 24
wndividual (8] 6228 18

6236 10 62505 62549 10
6281 22 6283 2 6378 20
industrialized (1) 6383 20
nflated {1] 6253 24
information [32] 623/ 25
62321 3 623413 62359
6245 4 62461 6247 19
6258 2 6266 23 6267 2
6272 12 62735 7 15

6274 5 6279 17 6280 6
6282 13 631317 631615
65326 3 6329 24 63793 14
6385 20 6386 13 6393 3
6394 &

6397 7 6398 20 6408 19
mngest (2] 6385 6 6390 18
mntial [2) 6239 /15 6283 23
mtrally 2] 6267 15 6342 16
inject {11 6416 10

injects [1] 6479 3

injured (1] 6282 {1

ingury (2] 6261 6 6391 2
Inlet (42] 6240 5 6242 19
6243 2 62534 6256 22
6257 1 6262 14 6264 25
6268 12 6269 3 62705 20
6271 { 6272 18 62735 15
6279 6 62833 62904 8 20
6295 9 62988 2] 62995 9
17 63004 8 25 63015
6303 4 6304 14

6309 4 6314 13 6323 15 16
63284 12 14 639311 14
wnlet (2) 6268 3 5

nner (1) 6366 12

innovator (1} 6284 12
mnputs (1] 6300 6

inquiry (1) 6392 3

inseason (1} 6326 24

nside (2] 6345 10 11
msignificant (2] 6246 25
6247 1

heart to insigmficant
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instance (6] 6241 18

6249 10 11 625510 62776
6306 25

instances (4] 6231 19

6249 8 6374 21 23
Institute (4] 6261 14 20
6326 13 6337 22

Institution (1] 6286 21
instructions (2] 6423 4 6
instructor (1] 6261 22
instrument (1] 6416 3
insulation (2] 63706 9
msult [2] 6341 15 6405 15
intended (1] 6302 9

ntent [2] 6401 12 13

Inter American (2] 6286 {7
20

intercepting (1] 6309 17
interception {11] 6298 7 1]
23 25 6308 16 20 63091 9
631017 6311 12 6314 12
interested (6] 6264 14

6287 20 6319 4 6359 23
6392 5 6406 13

interesting (3] 628/ 10

6299 24 6310 24
intermttent (3] 63854 9 19
interpretition (1163/7 8
interrupt |2] 6256 1 6365 2
interruption |1} 6256 7
intertidal {7) 6348 1 2

6370 8 6397 13 6399 /3
6404 19 20

mntunate (2] 6379 22 6397 1
inventory [1] 6400 |
mnvestigate (1] 6333 /8
invited [1] 6342 20

involved {11) 6234 16

6257 15 6261 21 22 62902
6336 14 6342 10 1] 63435
6370 22 6380 {

mnvolves (1] 6384 17
involving | 1] 6288 2/

Island (2116358 7 636/ 2 3
4512 18 63624 6 8
6373 24 6374 ] 5 63788 9
16 6398 3 6403 5 6421 11
1sotopes [1] 6335 /3

1ssue |41 6274 10 6333 3
6370 17 6376 7

1ssues [4] 6333 19 6340 10
17 6371 15

item (1] 6231 10

-J-

Jicked [1] 6239 15

JAMIN (3116341 1 5 6342 3
6345 | 6349 14 635] 24
63545 63565 6360 10
6367 9 13 6368 24 637215
63775 10 63865 6394 12
6397 20 63999 640! 11 14
17 24 6405 2] 6408 12
6411 20 6415 24 64182 6
S 17

Jamn (1] 6415 23

Tanuary [5] 6277 6 6278 13
62836 8

1irs [3] 6400 3 12

Jaww (1] 6369 12

jaws [4] 6369 24 63701 3
Jersev |1] 6336 8

' job (1) 6328 19

Jobs (116333 5

jomnt (1] 6373 &8

Jolla (1) 6286 17

Journals [1] 6263 9

Juan (1] 6339 25

Judge (1] 6302 16

Judge [1]) 6416 17

Judges (1] 6251 8
Judgment [7) 6241 3 6282 9
6290 6 6297 15 6305 19
63156 6420 24

judgments (2] 6258 8 6280 6
Juty (1] 6232 13 6311 18
19 63126 12 13 23

6378 17 6393 20 6394 23
jump (1] 6242 25

June (3) 6232 15 6233 20
6378 17

Juneau [1] 6340 1

JURY [1] 6290 16

Jury [5] 6227 2 6301 25
6302 2 6365 12 64237
jury [9]1 6229 4 12 6291 6
6303 19 6311 24 6318 13
6343 16 6367 10 6423 6
Justification (1] 6299 19
Juvenile (6] 6346 22 6376 6
6384 13 6393 14 20 6394 23
juveniles [10] 6347 1 4
6387 14 6391 20 6392 |
63933 7 13 6394 1

- K-

Karluk [1] 6288 23
Karpoff [44] 6227 16 19
62298 I8 62301 7 8
62326 15 22 623311 21
25 62364 7 17 623710 11
19 62384 18 62397
6240 14 624215 17

6243 16 6256 | 6259 20
62603 5 626219 23 25
62631 7 12 62647 62758
19 628219 62834 10 23
6284 5

Kasilof [3] 6291 1 6297 25
keep (2] 6231 1 6296 13
kelp (25163181 3 63438
14 634512 13 15 16
6380 15 63811 19 63978
15 6398 17 19 63991 13
15 64002 3 12 15 17 18
6403 13

Ken (3] 6325 22 6326 4
Kena1 (10} 6255 22 6256 11
6290 24 6297 25 6298 14
6299 14 6393 16 17 21
6394 9

kidding (1] 6302 14

killed (1] 6324 8

kills (3] 6389 21 23 25
kinds [12] 6260 6 6290 6
6320 24 6333 16 6339 20
6353 12 6366 18 6367 21
6370 18 6378 19 6403 21
6416 5

kings {1] 6291 10

l
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knight (216361 3 5
knowing (1] 6392 5
knowledge (2] 6339 13 16
Kocan (10) 6407 11 23
6408 2 6409 18 6411 18
64136 6417 17 641916 21
6422 22

hodiak (3116240 5 6243 23
62456 9 6253 4 6258 25
6265 24 6273 18 6274 24
6277 19 21 22 6278 6 23
6288 15 23 62981 6 14
62992 3 4 8 63138 21
6314 12 63195 12 14
63239 12

- L-

La(l) 6286 17

lab (316336 2 7 6417 17
labor (2] 6261 1 3
Laboratory [1] 6333 8
laboratory (16] 6335 23 25
6343 9 6380 22 24 6383 2]
6398 10 14 63992 24 25
6404 12 6407 15 6408 6
6414 3 6417 19

Ladies [1] 6423 3

ladies [2] 6227 5 6301 23
lag (2] 6251 16 20

land (2] 6364 17 6367 3
Lake (10162457 1] 6268 8
63079 11 12 631216
6313 3

lakes [1] 6307 9

lance {1] 6336 22

landings {4) 6228 16 18
6246 3 4

large {17] 6243 24 25

6244 19 6245 12 6260 25
6265 7 6290 14 6295 16
6308 | 633318 636517
6385 16 6388 14 6389 4
6393 23 6394 3 6405 12
hirger |31 6259 13 63156
6394 5

lirgest (2] 6324 5 6352 16
larry (1] 6233 22

I arvae (1) 6346 15

larvae (44) 6338 14 6343 10
6345 11 6346 24 6363 20
2! 63668 9 14 16 63676
2] 63682 7 9 10 12 15
63697 9 11 16 17 21 23
25 63702 7 6379 24

6380 6 6384 13 6391 21
6396 19 6398 25 6399 1
6403 19 23 24

6406 3 14 64207 8 6421 16
larval [4) 6338 12 IS 6366 1
6376 6

last [14) 6235 13 6243 24
6268 16 6276 15 6286 4
6291 16 63321] 14 63332
23 6358 6 6362 24 6363 1
6375 14

Late {1] 6273 14

late [2]) 6273 12 6279 18
Intest [1]) 6284 3

law (1] 6279 15

laws [1] 6262 3

1 lawvers (4] 6251 6 6261 9
17 19

lav [4] 6347 25 636312 13
6384 18

layer [2) 6380 9 6385 11
lavers (2) 6367 2 22

laving (1) 6363 20

lead {1] 6339 17

learned (2] 6344 4 63455
leave (2]} 6294 8 6357 10
leaves {2] 64002 3

leaving [1] 6414 9

left-hand (3] 6291 8 6369 8
6409 12

legal 1) 6261 9

lend (2] 6279 15, 22
lending [1) 6279 18

length (6] 6234 15 6250 18
6373 18 6403 2 4 6404 18
lens [1] 6332 19
LEONARD (1) 6430 21
lesions (4] 6338 10 15 16
6422 23

lethality [1) 6395 11

letter {1) 6317 16

level [22] 6340 20 21 6366 1
637113 63762 5 6382 23
63894 13 18 6405 I3
6407 7 9 6408 20 23
6409 2 64107 64123 4
6415 2 6417 14 6419 10
levels {15] 6318 15 21 24
63193 6376 12 14 6381 11
6404 11 64085 9 17
6409 1 6417 13 6420 20

I ewss (1) 6232 12

hbrary [1] 6289 11

Life (1) 6344 11

life (11) 6316 18 6336 15
63445 9 20 21 63456
6346 7 6368 10 6384 15 16
Iifetime (2] 6363 13 6365 1
hight {8} 6252 2 6279 17
6298 10 6346 1 6348 25
6353 15 6372 20 6377 19
hghts [1] 6251 5

hikelihood [1] 6395 8

limit (4] 6270 24 631517
6378 4 64199

hmted {S] 6227 17 6247 10
6251 11 6254 17 6402 25
hne (29] 6229 17 20 6232 8
15 22 623321 623811 12
13 625121 25 62656
6278 3 62947 11 14 19
6346 23 24 25 6347 2
6378 3 6399 5 6403 23
6405 6 9 6410 22

hinear [1] 6293 15

links (1) 6291 11

st [3] 6229 9 6343 14
6377 7

histed [9] 6230 4 24 6231 10
62326 17 62334 5

6235 24 6250 20

histen (1) 6423 4

hsting [3] 6282 21 6283 14
15

hsts (1] 6231 25

hiterature {4) 6289 12

6366 17 6389 24 6393 10

From instance to literature
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htigation [2) 6342 11 13
hive [6) 6328 9 6332 13
6337 1 6347 14 6403 22
6420 9

liver [1] 6390 16

livers (1] 6390 11

lives [1] 6334 25

living [2] 6233 2 6261 12
loads (1] 6383 20

loan (3) 6229 5 62801 11
loans (2] 6280 5 6

local (1) 6310 16

located [2] 6286 17 21
location {1] 6421 20
locations [11] 6241 1]

6358 24 6377 21 63937 21
6394 18 22 6397 18 6420 3
64219 19

Lohrer (13162531 17 21 24
6257 22 6258 20 6263 25
6264 7 6273 22 6274 9
6284 21 25

long term (7] 6266 24
6267 2 6272 10 6274 13 20
6287 3 6422 6

look-see (1] 6348 9

Looks [1]6317 21

looks [4] 6231 20 6250 10
63497 6394 3

lose [S] 6257 8 6258 16
62601 6351 21 6390 14
losing {1] 6302 23

loss [14] 6230 7 6234 1
6245 10 6255 22 23

6256 17 62578 10 11 12
13 14 62597 25

losses [12) 6239 9 6245 15
625519 20 21 6256 3 20
21 62571 5 20 6259 2
lost [11] 6254 10 11 6256 10
15 18 6257 24 6258 10
6291 12 6295 13 6311 11
lot (37] 6234 7 6242 3
6243 23 6244 3 62533 5
6261 1 6289 10 12 13
6296 14 6297 14 6300 1
6301 5 631513 6324 22
6327 12 6331 12 6338 24
6340 17 6343 8 6349 2
6355 10 6364 16 6370 8
6371 6 6373 20 6374 21
6378 21

6395 2 6396 16 6409 7
6412 11 6414 13 6419 17
6422 7

lots [S] 6252 21 6253 9 10
62727 62737

low (23) 6260 17 6276 23
6278 10 6279 21 6343 18
6348 3 6351 15 6357 8
6366 13 63697 8 13 14
6382 21 6384 18 6385 18
19 6389 2 6395 10 6409 23
6410 15 6415 7 6416 25
Lower (3] 6288 25 6393 11
14

lower [4) 6260 12 6267 6
641013 6412 13

lowest (6] 6322 7 6331 14
6408 19 23 6409 2 64107
lunch (1] 6263 12

[ YNCH 5516227 12

6228 25 62295 6 62424 9
62437 12 62446 11 21
62451 18 23 6248 14 17
23 62491 18 24 62516 9
6260 19 6269 18 6276 2 24
62812 8 628523 25
62869 3 6289 16 20 24
629015 17 19

6291 18 22 6292 13 18
6301 21 63025 17 23 15
631715 18 23 63183 5
63205 6329 6 63324
Lvnch [8) 6248 12 6271 14
62758 62811 63024 18
63294 633219

M-

machine (3] 6416 7 6419 3
Macrophage (2] 6390 14 15
macrophage (3] 6390 11 21
6391 3

magenta (2] 6373 1 6374 4
magnet (1] 6414 19
magnetic (1] 6414 18
magmtude (1] 6402 22

mdain 1] 6246 23

mdintain (1] 6364 13
mamtammng (1] 6287 3
mayor [7] 6319 2 6327 22
63434 S 6366 10 6370 14
6389 9

majority (2] 6241 25 6246 11
male (1] 6364 15

males (1] 6345 20
malformed [5) 6366 8
636911 24 63701 3

man [4) 6251 25 6371 4
64192 3

manage (2] 6270 12 6307 24
managed (2] 6270 8 6307 14
management [16) 6263 16
6270 10 6286 23 25 6288 1
6297 10 16 63125 11
63147 631522 631710
6323 15 17 63254 6326 9
mdnager (1] 6313 25
mandgers [4] 6270 6

6307 23 63128 6313 23
managing (1) 6325 19
manuscript [2) 6420 22

6422 11

map [9) 6290 ] 6298 9

6306 17 6308 18 6311 23
6372 12 23 6397 17 6421 10
Mar (1] 6286 7

March (7] 6284 23 6357 16
23 635911 6360 21

6361 10 11

marching (1] 6357 21
Marine (5] 6333 7 12 63364
6 63376

marine {8) 6334 17 6335 13
14 15 634019 24 25
tnark (3] 6275 17 6367 16
6410 14

market (7] 6228 4 6255 17
6258 3 6260 13 6262 18
6264 2 6282 10
marketplace [3] 6263 20

62743 6

marhn [1} 6287 4

marshes [1] 6334 /18
Indssive (3] 6389 27 22 23
master |1] 6287 21

masters (3] 6334 /5 6335 19
23

match (4) 6228 17 6271 15
6281 18 19

matches (1] 6251 22
matching (1] 6272 /9

mdte (1] 6364 15

madteral [14] 6228 14

6289 10 6297 14 6338 25
6376 15 25 63796 25
6380 2 64009 6409 24
6415 14 16

mathematical (2) 6328 15 17
mdthematics (3] 6287 21 22
24

matter (7] 6234 12 6252 5
6277 23 6282 8 6375 13
6376 2 6422 24

matters {2) 6288 10 6430 11
maturation (1] 6353 5
mature (8) 6347 9 6352 18
21 23 63531 3 6391 22
6392 20

maturity (3] 63476 12 19
maxunun (2] 6256 10 6257 6
mean [24] 6237 7 16

6248 13 24 62575 16
6266 15 17 6293 1 6296 9
6314 20 6316 24 6317 1
63308 9 6331 14 6333 22
6349 4 6356 21 6403 10
6405 18 6406 18 6409 16
6421 25

meamngs (1] 6331 12
medns [12] 6230 12 21
6235 20 6244 1 6257 8
6286 25 6289 18 6291 25
6304 23 63227 8 63655
meant (3] 6292 11 6297 18
6386 18

mensure (3] 6285 12 6416 3
6422 16

measured (3] 6408 4

6411 10 6417 13
medqsurement [1] 6416 5
measurements [3] 6380 23
6411 14 6413 11
measuring (1] 6268 18
media (1] 64714 4

medical [1] 6336 2

medicine (1] 6338 23
members [1] 6235 14
mentioned [17] 6244 16
62975 63356 17 6337 15
21 635119 63523 63599
6364 6 6366 2 3 6371 10
6385 11 6398 12 6406 25
6417 9

metamorphose [1] 6346 21
meters (1) 6384 22

method [12] 6236 19 6240 2
6259 12 19 6292 21 6297 5
8 631013 631319 21
64146 13

methodology (3] 6237 9
641317 20

methods 6] 6373 22
641322 641412 |5 16
metnetter (1] 6271 11
microliver (131 6383 2 4
14 63841 6 12 63852
13 17

microlavers (1] 6383 19
tmnceron (1] 6383 7
mierons |1) 6383 8

md [S) 6288 14 6320 19 22
6323 11 63707

middle |4] 63/8 22 6328 /4
6345 24 6358 8

nugrating |4} 6388 1 7 22
24

ungration (1| 6384 /8
nugratory [1] 6377 24

mles (1] 6333 8

mihmeter [2] 6383 7 9
mthon [10] 6269 5 13

6277 23 6295 14 6304 4 6
63068 13 15 63765
milhon and-a-half (1] 6269 5
mult [1] 6345 20

mind {4} 6387 22 6401 18
6405 2 6418 24

mne (2] 6271 15 6287 14
minunum {1] 63/3 5

nmunor |1] 6382 22

miaute [5] 6266 10 6275 5
6286 11 6320 10 6375 12
mnutes 3] 6301 24 6365 11
6413 25

mistake [1) 6298 /

mix (3] 6243 /14 25 6244 18
mixed [4) 6307 20 6410 24
6415 11 6419 23

mixture |1 6368 6

mixtures [1] 6307 20

model [10) 6263 5 8 6355 5
6358 20 23 6359 3 6361 21
6362 14 21 22

modelers (1] 6339 20
modehng (1] 6264 8

modern |1] 6339 /6
molecular |7} 6409 21 22
64109 16 6412 13 6419 1]
Moller (3] 6326 20 22 6327 S
moment [S) 634/ 6 6357 10
6363 7 6407 10 6415 21
monetary (1] 6230 22
money [7) 6233 25 6246 24
6253 3 10 6260 2 6279 11
18

monitor (1§ 6300 10
momtored (2] 6292 4

6300 15

Montague (11] 6358 6 12

14 6361 23 63622 3 6 9
63741 5 6398 3

month [3]) 6229 24 6282 25
6388 9

month and a half [[] 6282 2¢
monthly (1} 6278 25

months [4] 6234 23 6277 8
6327 1 6380 3

Moore [6) 6257 23 6258 20
6263 25 6264 7 6273 22
6342 22

morning (3] 6227 5 633217
6423 12

5
6 (g

litigation to morning
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mortalitv {2) 6353 4 6 News (2] 6274 23 6284 21 6343 18 63541 13 14 Offer (4] 6243 7 6244 21
mortgaging {1] 6279 13 news (1) 6253 14 6375 9 6245 18 6292 13

mostly 1] 6397 3

Mother (2] 6353 16 6363 10
move [17) 6229 4 6237 14
17 23 6240 18 25 62417
6242 2] 6317 14 6350 23
653518 63596 7 8 6360 15
6378 | 63857

moved (1} 6361 4

movement {4] 6241 4 5
6361 19 6371 23

maoyves (8] 6237 22 62386
6242 18 19 6251 14 15
6345 18 6422 8

moving [7] 6237 19 6238 2
635019 6358 1 6360 22
63615 6379 10

MS (116251 8

Ms [2) 6257 22 6258 20
mult: disciphinary (2]

6333 18 633915

mult: disciphine (1] 6339 18
Mund»y (9] 6324 25 63252 8
]4 632822 632910 15 16
20

mussel (3) 6394 2] 63954 >
mussels [2] 6379 1 6395 7
myself [3] 6289 20 6340 15
6385 18

mystery {1] 6353 16
mysticil [1] 6294 4

N -

nded (1] 6297 11

Niked (17163612 4 12 18
63623 5 S 6373 24 6374 1
S 63788 9 |5 6398 3
6403 5 6421 11

Nakndk |1] 6288 22

nime 6] 6280 4 6286 4
633211 14

nimed 1] 6366 20

nimes [1] 6235 /3

nirrate [1] 6349 18

narrow [1] 6262 2

Nirrows [1] 6362 4
Nationl (5] 6261 14 19
63364 6 63376

natural {17] 6287 22 6353 4
6 63638 63662 18 25
63703 23 63711 3

6384 12 639017 23 24
6420 23

Niture {2] 6353 17 6363 10
nature (6] 6229 12 6249 13
6363 22 6364 23 24 63977
nearshore {1] 6358 10

neck {1] 6337 19

necrosis |1) 6394 11

needs (216312 13 6323 13
Neff (7] 6375 14 18 6377 3
6378 24 6389 | 6395 4
6411 11

negative (9} 6266 13 /7 24
25 6267 3 62792 7 6280 20
neglected [1] 6300 19
negotiited {1] 6282 12

net [S] 6230 4 6255 16
6257 10 12 14

newsletter (1] 6274 9

mice (1] 6311 8
NICKERSON (2] 6227 11
6260 21

Nickerson {10} 6227 8 13
6228 25 6232 3 6236 3
6247 5 6248 23 6250 3
6278 4 6281 12

Nine (2] 6373 15 18

nine (3] 6373 16 64115 7
NMFS (1] 6336 3

NOAA [10) 6337 6 6358 21
6372 3 6377 22 6378 24
63891 6411 11

nobady [1]) 6277 15
non-henchmark (1] 6241 6
noon (1} 6365 9

normal [20] 6255 8 6296 5
6303 23 6304 7 15 6310 25
63111 631913 15 21
6320 2 6351 2 6368 2

6403 23 24 6406 2 14
6420 9

normally {3] 6254 1 6301 18
6319 11 &
North (1] 6288 2

north (7] 6298 6 24 6309 14
6361 3 6373 22 6378 2
6398 2

northeast [9) 6357 22 25
6358 2 5 635910 6361 17
23 637322 6421 9
northern [2) 6298 12 6373 2]
Northwest [1] 6339 4

nose (1] 6297 /2

Notary [1] 6430 21

note [3] 6230 23 6350 16
6418 16

notes [4] 6286 10 6302 23
6417 17 6430 10

NRC (116284 17

number [81] 6229 17 18 20
6232 22 623319 20 62346
7 14 22 23 62355 6 7
6236 24 6238 23 6242 24
6243 23 6250 6 6256 10 12
62599 13 62694 16

6270 22 62712 627516 18
21 62906 62921 7 8 19
23 6293 3

5 6295 25 6296 25 62975
8 10 63008 63029

6303 10 14 63082 7 8
631621 6317 11 63197
63303 6 14 15 16 23
63315 14 6347 7 6348 24
6349 | 6356 17 6365 17
63672 6373 14 6374 25
6375 1 6380 18 63812
64065 7 6412 18

64188 9 64196

aumbers {38) 6229 27

62306 6238 24 62501 8
6256 19 6260 3 6275 14
6291 12 6292 20 6294 5
6296 12 13 63007 6313 14
6318 20 63227 6327 14 19
20 6329 16 6330 20 22
63311 17 19, 63321

6382 16 6387 16 6393 23
6395 21 25 63963
Nushagak [1] 6288 22

—0-

O’NEILL [23) 6242 6 6243 9
6244 8 23 6245 20 6248 16
20 6249 21 6260 22

6269 21 62701 6275 24
6276 S 25 6277 1 6280 23
6281 4 6289 18 6292 15
6302 14 6317 21 63208
6329 1

O’Neill (8) 6269 19 23
6281 9 6282 14 6283 14
6317 18 6329 7 6330 18
oath [3] 6227 9 6278 19
6401 2

object [1] 6302 14

objection [40] 6242 6

6243 9 6244 8 23 6245 20
6248 16 19 6249 21 6276 2
6281 4 6289 19 6292 15
6302 15 16 6317 21

6344 25 63451 6349 14
6351 24 63545 7 63565 7
6360 10 6367 9 14 6368 24
637215 63779 63865

7 6394 12 6397 20 6399 9
6401 24 6405 21 6408 12
641120 64181 11

objects (1] 6415 23
observations {7] 6236 2/
6237 4 63633 63736
6397 12 639916 17
ohserved (1] 6378 25
observer (1) 6316 17

obtain (3) 6260 12 6334 19
6398 7

obvious [1] 6231 5
obviously (3] 6355 14

6386 18 6392 17

occasion [2) 6261 6 6288 9
occasions (1) 6359 4

occur (13]6257 1 2 3
6345 22 6358 5 6 6359 22
6363 16 63696 6370 10
6379 15 6404 22

occurred [17]) 6237 1 6253 3
6297 7 6305 16 6309 24
631515 6343 21 6357 13
22 6358 4 6359 24 63606
19 6373 2] 63801 6387 3
6388 2

occurring [4] 6359 18

6361 14 6366 25 6370 3
occurs [8] 6234 22 6308 20
6310 18 6345 23 6359 14
15 20 6386 25

Ocean (1] 6286 24

ocean |5] 6287 | 6335 8
63835 10 11
oceanographers (1] 6339 /9
Oceanography [4] 6286 22
6334 24 63353 8
oceanography (7] 63352 6
91011 12

OCEP (1]6337 6

offer (9] 6242 4 6248 13 24
6249 19 6275 25 62812
6289 16 6342 6 6418 4
offered [34) 6242 5 6243 8
6244 7 22 6245 19 6248 15
18 6249 20 62761 6281 3
6292 14 6302 10 13

6317 20 6344 24 6349 13
6351 23 63544 63564 9
63609 6367 8 6368 23
6372 14 6377 4 6386 4
6394 11 6397 19 6399 8
6401 23 6405 20 6408 11,
64182 §

officially [1] 6273 9

Oh 3] 6321 22 6324 11
6357 6

ol [150) 62386 7 8 623918
2?2 624011 62466 13
6247 3 6 62529 13 14 15
16 20 25 62532 22 6254 1
17 6263 23 6264 9 6266 15
20 24 6267 3 6271 18
6274 13 21 6276 20 6285 6
7 62893 4 62909 6304 3
10

24 630623 631221

6314 18 63157 6318 8
63215 10 16 63245 6
6328 17 633321 63368 15
18 23 24 63372 9 17
6338 4 63399 22 634016
18 634211 18 63595 6 7
24 63605 19 20 636111
19 20 21 6362 19 636520
6370 12

637119 23 63727 9

6373 12 17 19 63748 10
13 14 18 21 24 637521
24 25 63762 12 17

6379 13 17 23 63801 7 9
10 6381 13 15 19 638220
6385 24 25 6386 18

6387 20 6388 2 6396 7 23
63972 4 6403 17 6404 8
6406 16 6407 6

19 6408 2 641025 64112
34 7 641222 24 64133 4
7 9 25 64149 22 64156
64169 20 22 6418 19
oled [19] 6266 21 6372 23
6374 22 24 63769 63804
19 21 63813 78 9

6402 11 6406 8 23 6420 5
11 6421 12 22

oilng {15] 6372 25 63731 3
57 63743 467 12 17
6375 8 6420 16 25 6421 1
oly [1] 6398 13

Okay [8) 6328 3 6343 3
6357 14 6361 17 6387 25
6396 14 6409 5 18

okay (4] 6256 25 6317 2
6328 2 6366 15

old [12) 6348 23 6349 3
6350 10 13 635219 20
6353 24 635413 15

6392 23 6393 23 6421 8
olds (18) 63491 2 63506 7

From mortality to old
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16 22 23 635210 12 14
22 25 635325 639217 19
22 6394 9

omitted [3] 6298 5 6300 9
21

ones [15) 6263 24 6296 25
6297 17 6313 14 63503 I3
6367 3 6368 15 6378 22
6387 10 6404 9 6407 2
6409 23 64204 6

onward (1] 6250 16

open {9] 6294 1 7 6312 19
631522 631910 11 15
6368 14

opened [1] 6293 21

operate (1] 6386 20
operated [1] 6301 18
operates (1] 6328 13
operating [1) 6368
operations {3] 6314 22 24
6340 11

opwion (7) 6254 3 6266 19
6276 6 6277 5 10 6385 19
6407 5

opwnions [1]1 6314 16
opposed (6] 6307 18

6313 14 63184 63197
6376 24 6391 8

opposite (2] 6373 17

6374 22

optimal (2) 6369 10 15
option (1] 6253 11

options [1] 6253 7

Order (1] 6227 3

order [21] 6257 11 6280 12
63406 6346 17 6347 15 20
6348 16 6352 20 6364 10
12 22 6371 14 6376 3
6379 23 63815 639325
6410 18 6411 15 641217
19 64131

Oregon (4] 6334 20 6335 1
4 63365

organisms (5] 6335 14 16
63397 6340 19 6341 16
organuzation [1] 6337 24
organizations (1) 6337 8
orientation (1] 6306 18
origmal (1] 6246 4
origwnally (2] 6237 24 6252 1
ought [6] 6227 20 62365 6
6359 2

outcomes (1] 6338 11

outer [3) 6362 9 6393 15 16
outfits {1] 6278 6

outhne (1] 6342 17

outright [1] 6231 3

outside [4] 6308 17 6312 7
6335 24 6398 8

overall [1] 6299 16
overestumate (1] 6305 21
overhead [1) 6251 4
overlap [5] 6307 11 6372 8
6373 11 63753 64103
overlay (2] 6271 16 6272 22
overlayng [1] 6271 17
overview [1] 6343 1

Oxygen {1] 6366 9

oxygen [2) 6366 13 6400 11

!

- P-

PEARSONI1}1633215
pwm [5]636512 13 64237
15

Paaitic [6] 6275 4 6286 24
6288 2 3 63394 634218
packaged (1] 6398 13
packaging [1] 6399 2!/

Page (2] 6276 24 6418 8
page [21]) 6229 7 6231 2
6278 3 63678 12 14 16
6368 22 23 24 63691 2
63837 8 64184 5 9 12 14
pages [1] 6383 9

PAH [2) 6377 18 6407 2
PAHs [2) 6376 18 6378 &
paud [1] 6327 2!

panel [S] 6340 9 6377 15
639417 18 24

panels (2] 6377 15 6394 17
paper (4] 6324 11 19

6362 23 6369 14

parallel 2] 6237 24 25
parasite [2) 6390 12 6391 7
parasites [1] 6390 19
Pardon {4} 6268 4 6271 7
6329 12 6346 9
parents (1] 6364 1/
PParker [10) 6316 20 63
6326 5 10 6328 22 63
63301 7 11

part [38] 6240 3 6244 19
6245 13 6246 22 6247 6
6257 6 6259 10 6288 20
6299 13 19 631017 63153
6320 16 6327 10 14 22
6345 24 63467 6348 2
6357 22 6358 7 6359 11
6361 14 63629 6367 24
6373 22 6380 11 63827
6383 5

6390 16 63911 63937 8
12 6409 25 64171 6419 12
participated [1] 6267 8
participating (1] 6392 /19
parties [5] 6230 20 21

6233 7 62654 6313 10
partition (2] 6295 17 6307 22
partitwoning {1) 6303 2!
partitions (1] 6296 10

parts (10] 6261 22 6292 6
6357 23 63581 63763 5
63953 64098 12 64126
party (4] 6271 11 6397 15
6399 15

passage [1] 6360 5

passed (2] 6296 16 6362 15
path [2) 6377 24 25
pathologist [1] 6338 24
pathology (2] 6339 7 6390 8
pathway (1] 6287 25
pattern [151 6228 13

6264 18 6265 16 6266 7
6273 18 6281 12 13 18 21
6283 9 6284 3 6349 22
6357 24 6358 4 6406 22
patterns [5] 6282 4 6349 10
6353 12 6356 1 6357 2
PCPs (1] 6334 25

peak [12] 6238 16 6239 11

2
2

2522
29 23

t

16 20 634523 63538
63587 63625 6416 13
6418 25 6419 1

peaks (4] 6409 3 6416 15
64192 5

PEARSON (3] 6332 21

6341 4 6342 8

Pearson (26) 63327 13 17
23 634022 63411 6
63424 10 6344 4 14 16
63455 63523 6356 13
6365 17 6377 14 63947 16
6396 11 6401 22 6402 5
6411 25 6418 18 6419 16
6422 21

peer (1] 6263 8

pen (5] 6275 17 6298 10
6346 1 6372 20 6377 19
Peninsula (3] 6393 16 17
6394 9

pemnsula (2] 6309 8 6312 3
people [22] 6253 9 6259 23
6273 10 6279 10 6309 11
63103 63167 631925
6324 21 22 6326 19

6329 18 6338 25 63393 4
19 20 6358 22 6359 2
6399 24

perceived {1] 6256 2
percent (63) 6228 6 6231 25
6237 22 23 6238 1 62398
10 6241 18 19 62455 12
6246 9 6257 13 6258 16 17
6277 4 630011 20 6301 4
6303 25 6304 1 6305 7
6306 7 63104 5 63115
63126 631817 24 6352 21
6356 19 25

6364 22 6369 25 63702
6371 25 6373 15 16 18
6375 7 63824 639322
6396 13 6398 21 64028 12
18 20 21 64034 7 14
6404 16 19 25 64064 10
64103 642011

percentage [16] 6303 21 22
6350 17 18 6352 16

6356 15 6364 19 20

6386 16 6403 11 20 21 22
6404 23 6405 5 6421 15
percentages 2] 6305 9

6382 13

perfect {7] 6251 21 22
6297 3 10 16 6313 25
6363 22

performance [6) 6297 15
6309 7 6312 24 6314 7
6315 21 24

performed (2] 6319 /!

6338 7

pericardials [1) 6406 12
period [24] 6236 17 6237 1
6238 16 20 62392 6 11 13
15 6242 24 6250 14

6255 24 25 6257 3 6259 24
6265 10 6273 17 6277 24
6307 10 19 6315 25

6388 15 6411 4
periodically [1] 6261 13
periods (2] 6247 13 6272 25
Permut (2] 6274 23 6284 2!

oncorauxx b Lo bcc("é_
permmt |105] 6227 2] 6228 2
23 24 622915 18 62301
22 623123 623211 13 23
62335 10 19 62341 3 1/
20 6235 23 62366 6237 10
12 13 14 62385 15 62433
17 62459 15 6246 18 2/
6247 2 ]2 16 6248 9

6249 14
62501 3 62511 15 17 24
62524 15 18 6253 14

625410 11 625520 6257 S
7 8 23 6258 15 62601 3
12 16 626223 62635 8 23
62648 9 15 62651 2 3
6266 20 25 62674 7

6271 14 25 62721 6273 3
19 62744 18 62767
62772

18 6278 2 7 10 22 62792
7 628011 16 62825 9
62832 19 24 62858 64011
permts [44] 6227 17 20
62338 12 62364 9 13
6237 16 6239 12 19 6240 4
15 17 24 62414 5 6242 18
6243 6 6247 11 25 6250 25
6251 12 62529 13 62538
62545 18 62554 62593 9
6260 6 62655 19 24

6266 6 6275 1

6278 25 62799 15 19 23
6283 11 6284 12

person {2] 623/ 8 22
personal [1] 6261 6

persons (1] 6339 12
perspective (3] 6255 19
63636 6410 13

PETER (216227 11 6260 21
Petroleum (1] 6337 22
petroleum (8] 6337 24
63384 6379 | 6385 12
6399 2 6407 3 6409 19
6416 4

ph |7] 6287 14 6288 24
6337 6 6338 14 6365 25
6393 18 6418 16

I’h D) (8] 6287 15 6288 20
6334 19 23 63354 19 23
6336 5

phenomena (9] 6343 20

6366 25 63704 10 6379 12
15 6403 2 19 6404 21
phenomenon [1} 6266 7

Phil 1] 6324 25
philosophical (1] 6327 3
philosophically (2] 6322 14
15

photograph [3] 6366 24
6367 20 21

photographs (3] 6345 14
6368 21 6399 4

phrase {1] 6237 6

Physical [1] 6339 19
physical {2} 6335 9 6339 20
pick [1] 6384 20

picked [1} 6374 17

picking [1) 6242 24

picture {4] 6239 23 6369 12
6400 10 6413 23

pictures {3] 6369 11 6401 8

omitted to picture
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Conoordance by Look-Sec6™

15
pre (S| 6243 [4 6244 12
62453 5 25

piece [6] 6234 13 6251 3
6256 18 6398 17 19 6400 15
pieces (3] 62737 11

6343 24

pile (1] 6366 13

pink [19) 6241 24 6243 22
62467 8 17 6247 4

6255 24 6256 21 6258 14
6276 14 6277 24 6291 10
6304 21 631322 631516
633224 6344 4 11

pinks (6] 6241 25 6243 23
6244 3 6246 19 25 6278 8
poneering (1] 6283 23
pipes (1] 6400 10

place [171 6233 1 62351 2
3 14 6236 16 6242 21 22
62604 6264 15 22 6274 3
6287 22 6294 18 6307 2
6363 9 6386 24

plhiced (21 6317 9 6321 16
plices (8] 6301 6 6307 1
6343 14 636317 6373 16
6397 24 25 6422 4
Plawntatfs [S] 6275 13 24
6276 3 6329 20 6349 15
plunufts [26] 6247 6

6253 18 6256 15 6285 1
6291 15 629220 25 62937
6298 24 62997 6301 9
63055 12 6306 21 6307 2
7 6308 4 631120 631315
2] 63191 7 & 63306
6337 23 6407 12

plankton (2] 6346 20

6363 23

phiv 1] 6366 10

plived [1] 6360 18

Please 12] 6286 3 6332 10
pleise (516286 1 5 6332 12
6348 6 6423 3

plot [3) 6242 11 6247 14
6264 25

plotted [1] 6249 25

plugged (116311 2

plummet |11 6277 3

plus [4]1 6234 4 6292 2
6303 12 6362 20

PPoint (4] 6268 5 6323 2
6326 22 63275

point {29] 6227 22 6235 16
6237 11 17 20 6238 14
6253 12 6260 18 6278 9
65281 24 62826 6283 11
6294 8 12 631324 6327 4
6338 13 6359 22 636015
6361 11 12 63632 63755
6377 20 6384 24 6398 22
6400 19 6418 23 6423 14
pownt by pownt (1] 6262 17
pownted (4] 6285 5 6303 6
63122 6412 20

pointing {2| 6290 2] 6354 24
pownts {7] 6257 [7 6266 8
6275 19 6276 10 6294 10
6301 8 6407 1

pollutants [2] 6383 15 16
pollution (3] 6335 14 15

polvchaete (1) 6337 ]

poor (116371 16
population (30] 6287 13
62884 7 10 6289 17
6290 17 6294 4 63117
6321 1 6340 20 6351 9
6352 24 63532 4 635524
6356 2 19 6364 13 6365 22
24 63661 637112 13
6382 23 63894 640513 15
6407 7 9

populations (3} 6288 21
6289 22 63718

Port (5] 6326 20 6332 14
63337 633923 25
portion (6] 6253 13 6385 8
6394 3 63991 640! 11 12
portions (2] 6358 6 6385 6
pose (216376 5 7

posed {1] 6376 15

position [2] 6333 14 6336 6
posttive {2] 6231 11 6280 20
positively |1) 6371 25
possibility [2] 6266 15

6375 16

post seison (1] 6313 4
poster [2] 6357 20 6395 17
postulated (1] 6253 /
potent1il (4] 6272 10

6340 18 6388 22 6396 25
pound [3] 6249 9 6269 13
63181

pounds [1] 6249 &

pour (1] 6414 22

PPB (1316378 15 6379 8
6409 12 64106 7 9 19
641115 64125 6 10 17
6419 9

PPBs (5163785 64119 10
6412 7

PPN (2164125 10
practice {1} 6317 /1
practices {1] 6317 10

pre (116251 15

precedent [1] 6240 3
preceding [1} 6356 /0
precipitously (3] 6271 19
62723 24

preciion [2) 6328 /5 18
predtor {1] 6337 1%
predators |3] 6384 20

6385 1 6388 17
predicated 5] 6230 2

6233 25 63113 5 63927
predict [1] 6240 22
predicted {1) 6237 10
predicting [1] 6326 23
predommantly [3] 624] 24
6243 22 6244 16
preferred (6] 6292 21 6297 5
8 63303 14 16
prehminary [2] 6267 14
6422 /1

prennse 2] 6238 4 6422 9
prenused (1] 6305 5
prepare (1] 6344 8
prepared [7) 6245 4 6254 23
6262 17 6282 2] 62905
6401 5 6430 12

preparing (1) 6388 24
presence [6] 6266 15

6339 1 6380 19 20 6393 19
20

present {11] 6255 9 16

6314 16 6356 23 6376 1 2
7 6396 19 6408 6 6416 20
6417 10

presentations [1} 6340 7
presently [1] 6254 6
prespawning (1] 6343 5
press (1] 6272 12

presses [1] 6273 12

pressure [2] 6415 14 16
pretty (11} 6231 4 6234 25
6235 6 6265 16 6311 1
6317 21 6327 20 6357 15
6375 9 6387 10 6395 24
previous [10] 6337 13 14 16
6379 7 6388 3 6391 2

6393 11 6401 8 6411 14
6412 12

prey (1] 6337 18

price [74]) 6228 5 6229 25
62301 3 4 9 62327 24
6233 25 62348 62366
6237 2 10 6238 13 62398
12 17 624115 6246 2/
62479 14 15 19 24 6248 3
567 8 62497 9 IS5
62503 6 24 625116 17 18
19 24 6252 4

11 14 20 6256 14 62577
6258 15 6259 14 16 17 23
6260 12 17 6266 11 12
6271 13 18 25 627224 25
6273 19 6274 18 19 6278 2
8 628212

prices [51) 6239 10 6241 4

S 13 14 6243 3 62477 12
6248 9 624917 62501 5
6251 14 6252 15 18 23 25
6253 21 6254 9 6257 23
6258 6 6260 7 6262 24
62636 8 62648 15 6266 1
20 25 6267 4 7 6271 25
62721 6273 3

19 62744 12 62767 12 19
62773 18 62787 10 13 22
62793 7 22 62858

prides [1] 6339 /4

prunirily [3] 6267 3 6373 20
6386 15

primary (2] 6263 22 24
Prince |105) 6229 (9

6232 12 62336 12 6235 23
6237 22 6238 13 19 62392
7 14 19 62404 6241 22 23
6242 2 20 62431 20

6244 13 17 62462 8 16
6247 15 62502 25 6251 14
62529 24 6253 3 6255 23
6256 13 21 6257 4

6258 12 21 6259 25 62602
6265 18 62665 25 6267 4
627025 627211 13 6274 5
11 17 6276 7 17 23 62773
6 6279 6 24 62807

6285 16 6314 15 17 23
6315 14 21 63167 631725
6318 21 6323 21 22

6342 18 63433 9 6344 1
6345 24

6346 13 20 6348 14

6349 25 63512 12 63539
6355 11 24 6357 18 19 21
6358 2 636021 63625
6393 5 13 6397 10 6398 1
8 6404 19 64067 15 16 22
6408 4 6 641922 64203
19 23 64227

printout [2) 6254 23 62552
I’rior [1] 6263 16

prior (2] 6251 15 6312 6
private [1] 6279 14
probable (2] 6318 6 6344 2
problem [8) 6235 18

6247 23 6289 9 6291 21
6328 4 14 6384 15
problems [9] 6272 10

6279 24 62807 6285 16
63395 16 6396 25 6414 13
procedure [3] 6294 11

6299 24 25

Proceedings [1] 6423 15
process [9) 6252 8 63535 9
6363 19 6368 8 637024 25
6390 17 6391 1

processed [1] 6398 16
processes (1] 6371 1
processing [1] 6399 20
produce [13] 6349 10
63509 63647 63668 14
6367 25 6370 18 6398 16
6405 12 6406 2 64144 6
6417 17

produced (7] 6297 8

6313 18 6329 16 18

6358 19 20 21

produces [3] 6281 13

6365 1 6414 24

producing [1) 6368 10
production {1] 6379 24
professional [3] 6282 8
6385 19 6407 5

Professor [1] 6287 14
Program {1} 6333 5
program (3] 6261 23 6333 6
6335 18

programs [4] 6261 8 10 21
project [4] 6320 10 22
63398 9

Projected {1) 6329 13
projected [6] 6258 19

6269 2 6276 23 6294 6
6356 16 24

projection [7] 6278 10
62791 5 628917 63315 6
6356 18

projections [2] 6289 23
6329 11

projects [3] 6333 18

6339 18 21

pronunent [1] 6264 9
promise [2) 6329 2
property [6) 6227 20 6228 2
3 631419 21 25
proportion (5] 6243 25
630513 64053 5
proportionate (1] 6291 12
proportions [5] 6292 5

6301 19 6305 11 6348 16
6382 8

proposal [1] 6342 17

From pie to proposal
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proposition (4] 6266 12
6267 7 62791 6324 4
prospect (1] 6259 7
protect [2}) 6315 14 6388 17
protecting {1) 6363 10
protocol (1} 6415 4
protothaca (1] 6337 19
protubations {1] 6365 25
provided (3] 6231 17

6291 15 6329 24
proxmmty (1) 6236 13
Public {1} 6430 21

public (316272 9 62735 15
publication {2) 6360 11
6372 3

publications (1] 6275 2
published (7) 6250 1
625317 62635 8 11
62777 6316 6

Puget [1] 6339 24

pull (3] 6251 20 6275 9
6415 1

pulled [1) 6236 21

pulling (1] 6275 14
Purcell {1} 6369 19
purchases (1] 6260 12
purple (4] 6348 24 6350 3
6372 24 6374 2

purport {1] 6420 4
purporting (1] 6422 16
purpose (1) 6296 12
purposes (4] 6248 25

6306 18 63125 6411 23
purse (9] 6229 19 6235 23
6240 10 16 6243 21
6265 24 6266 5 6274 12
6276 13

pushed (1] 6239 9

puts (1) 6416 16

putting (2] 6250 23 6399 21
PX499 (1) 6411 19

-Q-

quadrant [3] 6358 2 6399 17
18

quabhfication {1] 6289 22
qualifications (1] 6297 14
quahfied (1] 6342 4

qualfy [1} 6341 6

quality (6] 6378 13 6394 8
20 21 64098 6420 19
quantitative (2) 6287 13 25
quantity {1} 6319 2

question (23] 6228 15

6241 3 6247 9 6269 19 20
25 6276 22 6277 11 6278 4
9 14 15 16 6297 23 63195
6326 19 6363 10 63715
6408 24 6409 6 6412 1
6413 16

questions (7) 6283 22

63206 63213 63292 7
6351 18 6422 21

quick [3) 6243 14 6334 1
6343 1

Quinn [1) 6325 6

quit (2] 6279 18 21

quote (2) 6324 14 15

—R-

radio [2] 6335 12 13

rawse [2] 6286 1 6332 8
Ralph 1) 6338 /3

ran (4) 6275 14 6329 1
6335 24 6357 16

random {1] 6400 7

range (9] 6249 16 6270 22
23 62821 62959 630025
63011 6369 16 17

ranks {1] 6325 25

rate {5] 6299 17 6300 3 24
6301 5 6420 10

ratio (1) 6310 8

ratios (3] 6228 15 21 6326 4
re(l] 6227 6

reach (5716252 19 6317 4
6347 12 19 6364 14
reaches (2) 6238 16 6239 11
react {1) 6252 24

redacted (1] 6252 /4
reacting (1} 6252 /7
redction {1] 6302 16

read [13] 6263 16 6270 3
6282 25 6283 24 6285 3
6289 9 20 6297 14 6302 8
9 6324 19 6383 6 6423 4
reading (3] 6270 10 6289 13
6362 23

reads (116278 15

real (4] 6236 8 6307 23
6365 8 6390 13

realistic {1] 6254 3

realize (1] 6260 13

reared (1] 6338 14

redson [11] 6236 23 6245 8
6246 10 6274 | 6279 21 22
63132 632112 15 6365 23
6414 8

redasonabhle (6] 6247 1

6254 16 6297 16 19 63142
6407 5

reasons (5] 6242 22 6256 4
6276 9 6363 12 6370 11
recall [11] 6269 6 6270 21
6324 9 6362 14 6366 4
6391 10 6407 17 6411 14
6412 23 6413 7 6420 18
recept [2] 6399 25 6400 /
recerve (4] 6247 [6 6334 13
2] 64225

received [36] 6242 8

6243 [1 6244 10 25

6245 22 6248 22 6249 23
6276 4 6281 6 6292 17
6302 22 6317 24 6334 15
63354 19 63453 6349 16
6352 1 63548 6356 8
6360 13 6367 12 6369 2
6372 17 6377 12 6386 8
6394 14 6397 22

6399 11 6402 3 6405 23
6408 14 6412 24 25

6418 14 64227

recent (8] 6293 8 10

6301 15 631018 6318 16
19 63515

recently [1] 6263 15

Recess (2] 6302 1 6365 13
recess (5) 6301 23 24

6365 10 6423 5

recessed [1] 6423 /5

7 6-94
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recogmized [1] 6287 15
recommend {1] 6290 1>
recomnpiled [1] 6232 5
reconvene | 1] 6423 5

record (18] 6230 [4 6235 2
6278 7 6286 3 6327 7
6331 13 6332 10 6351 14
16 6386 2 6387 16 6418 16
6422 20 64238 10 14
recorded (4] 6229 23

6232 24 623511 6254 9
records {11) 6227 25 6228 1
9 623025 62316 62505
6277 21 6353 11 6358 25
6399 25 64226

recovery (2] 63]4 24 6315 1
recruit (2] 6326 3 4
recrusted (1) 6353 4

Red {31 62457 11 6268 8
red (8] 6281 21 6295 5
6336 24 63503 6377 16
6378 23 6394 19 20
REDIRECT (1) 6329 5
redivided [1] 6296 3
reduced (3] 6303 7 6369 24
6385 1

reduction (1) 6393 7

Reef [2] 6359 7 6362 1
refer |1) 6295 12

reference (8] 6297 20

6299 11 21 63983 7

6406 16 17 23

referred (2] 6258 20 6367 7
Referring (2] 6306 20 6308 !/
referring (3] 6248 12

6253 14 63526

refers (4] 6230 17 6277 15
6292 1 63419

reflect (4] 6234 15 6237 9
6311 10 6402 5

reflected [2] 6309 23

6371 23

reflecting (1) 6301 1S
refloated (1] 6362 22
refloating (2) 6362 20 21
regard [27] 6262 9 6264 ]
6265 18 24 6266 5 6268 18
6270 11 6271 25 62734 18
19 6274 24 6275 1 6298 24
6321 23 63222 6324 3
6325 11 22 63268 9
63275 17 18 6328 11
6347 18

regarded (1] 6372 2
regarding (5] 6258 9

6266 23 6267 2 6277 21
6313 8

regardless (2] 6248 7

6356 21

region (8] 6288 22 23

6308 19 6326 6 6361 9
6362 7 6393 21 6394 6
regression [15] 6293 13 14
15 18 6294 10 63036 14
63106 16 22 6312 22
63145 631622 6318 10
6328 20

regular (2] 6274 9 6349 9
regularly [11 6327 10

reject (1} 6308 4

rejection (1] 6308 6

mcorgance 0 Loo  bee 68
relate ] 15,93 _7 5_94 0>
6402 2.

related (1114220 13 6245 10
1> 52537 6260 23 6263 21
6276 20 6364 2 6371 5
6402 13 6404 13

relates (2] 6314 12 6360 6
relating {4] 6288 10 16
6289 2 63395

relationship (23] 6230 12 16
62358 6240 24 6252 4
6293 10 63002 6309 6
63106 63144 6337 18
6353 23 6357 13 6359 24
6360 4 63726 6388 1

6402 19 6403 11 6404 4
6405 5 6407 1

relationstups (2] 63713 18 19
relative (7] 6228 11 6232 17
25 623323 623512

6242 13 6316 25

relatively [3) 6242 1 6245 13
6278 8

relatives [1] 6287 6

release 1) 6345 20

relevant (1] 6272 6

rehable [1] 6294 22

rehance (1] 6260 7

relv (116320 2

remain (1} 6347 4

remains (1] 6353 16
remember (3] 6334 5

6421 10 6423 3

remind (2] 6293 [6 6383 4
renewed [1] 64/2 21

repeat [4] 6289 2/ 6347 17
6363 15 6375 14

repedts (1] 6379 6

replace (3] 6364 1] 14
report [21] 6227 16 19

6236 17 6256 1 626317
62679 12 13 14 17 6274 |
6 629223 6294 2 6300 18
6322 11 63253 633117
6420 12 6421 14

reported [5] 6285 16 6338 7
6393 18 24 6394 22
reporting (1] 6412 12
reports 9] 6270 3 11

6274 11 16 6289 10

6321 23 63229 6389 23 24
represent 3] 6238 1/

6317 3 6362 19

represents (8] 6234 20
623515 624525 62905
6317 2 6360 20 6378 20
6408 25

reproduce {1] 6287 2
reproduction (1] 6337 3
reproductive (1] 6421 3
reputation (1] 6327 24
request [1] 6254 15
requested (2) 6289 12

6430 10

require [1] 6339 16

rerun {1] 6355 5

Research (1) 6326 13
research [6) 6289 2 6
6317 8 633315 63367
6337 4

resisted {1] 64071 1

proposition to resisted
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resource [1] 6301 16
resources (2] 6287 3 23
respect (13) 6375 12 21
6378 3 6379 3 6381 25
6382 8 6387 18 6388 22
6403 14 6404 2 5 14

6418 16

responding (l] 6269 24
responsible [1] 6286 22

rest (3] 6327 24 6392 8
6405 6

restaurants (1) 6401 3

result (7] 6257 12 13

6279 17 6305 22 6312 11
6316 23 6384 1

resulted [2]1 6236 18 6282 14
resulting (1] 6305 22

results (4] 6374 19 6379 5
6401 6 6402 5

resume {2) 6236 2 6320 20
return [4) 6290 23 6382 7
6395 19 6396 8

returned (2] 6382 12 6405 4
returming [3) 6292 1 6394 5
6405 4

returns (1] 6395 15

revenue (6] 6256 16 6257 10
12 13 14

revenues [11] 6241 20

6244 4 6258 16 17 6276 14
15 16 6277 24 25

reverse (1| 6379 /8

review 8] 6227 24 6263 9
6273 23 24 6284 8 6309 11
63209 6324 17
reviewed, 2] 6227 /6

6273 22

reviewing (1] 6324 15
rewrite (1] 6262 3
RICHARD (3] 6286 72
63207 63295

Richrd [2] 6285 25 6286 6
Ripht [4] 6258 22 6329 14
6349 25 6352 18

right [$2) 623/ 11 16

6239 19 62509 6262 2/
6264 10 6265 20 6266 16
62686 627211 24 6273 12
20 6274 14 6277 12

6279 1] 24 62808 18
6286 1 6290 16 2/ 6294 1/
6296 15 21 25 63122
63196 63257 63286 9 22
6330 13 63322 8 63335
633518 63417 9 63467
6354 21 6358 13 14 6361 7
6363 5 63724 6374 13 22
6383 6 638720 64152
6423 13

right hind [1] 6291 13

rip 2] 5368 {4

ripen (1} 6364 1

rise (6] 6227 4 62656 10
6302 3 636515 6378 18
rives (1) 6238 15

rising {1] 6238 17

risk (4] 6363 1] 6374 12 14
6384 11

risks (2] 6363 8

River [8] 6241 15 6246 12
6288 24 6290 24 6297 25

6299 14

Rockv (8] 6362 9 6391 9
6421 11 12 13 64223 4
roe (4] 63181 3 6324 8
Roger [4] 62531 17 24
6263 25

Rogers [24] 6292 19 21 23
6293 6 6294 17 6296 7 15
6297 4 8 6299 11 6300 18
6301 3 6304 10 6306 2 12
6326 14 20 6328 22 63308
9 13 15 24 63311

role (3] 6333 11 17 6366 10
Rosaleen [1]) 6263 25

rough {5] 6303 20 6330 24
6342 17 63654 6374 24
roughly {2] 6272 19 6282 1
round (1} 6414 17

rows (1] 6345 19

RPR (1} 6430 2!

Ruggerone [13) 6297 21
63077 13 18 24 63082 7
13 63103 6327 9 6328 23
63313

rules [2) 6312 11 18
rumors (1] 6273 13

run (67) 6241 16 6243 5
6268 11 6275 16 6279 2
6291 25 62921 8 6293 9
10 11 23 6294 24 25
6298 22 6299 13 63001 14
23 6301 11 14 6303 14
63073 15 16 17 63085 11
631016 22 6311 2 6312 22
23 63132 3 5

11 16 17 63144 63153
63163 12 16 63225 8 12
6323 12 6324 1 632515
63269 23 63272 10 14
6333 18 6343 23 63577
6371 6 638520 23 6386 13
15 6389 10 641611 12
runmng [4) 6250 12 6382 24
6419 3

runs {16] 6243 5 6267 25
6276 23 6278 11 62795
6307 10 13 631216 63215
6325 20 6326 20 6327 22
6351 15 6362 14 64167 9
Russell {1] 6233 7

-S -

sac [3] 6346 16 19

sac roe [2] 6318 22 63195
sale [12] 6229 23 6231 3 4
9 623216 6233 23 6234 1
9 11 623511 6259 11
6260 16

Sales (1] 6230 3

sales |161 6228 11 12
62304 9 62348 6236 25
6237 2 62609 62759 10
15 18 20 6282 16 18
salinity (7] 6368 19 6369 5
8 14 15 6370 22 6398 24
salmon (40} 6233 5 6241 16
6246 2 8 6247 15 6251 14
6252 25 6264 25 6265 18
24 62665 6271 18 6274 12
17 6288 17 21 6290 23

6291 9 6308 13 6309 12
631023 631516 63199
632010 16 19 23 63211
6322 20 63259

633224 63444 5 11 12
6347 17 23 64221 2
salmon hke (1) 6290 3

salt (1] 6334 18

salty (1] 6401 4

sample [15] 6291 9 6377 3
6378 20 6394 18 6397 18
6402 14 20 21 6403 13
6416 10 6418 16 6421 19
21 23

sampled (2) 6394 20 6397 11
samples [53]1 63436 &
6344 1 6377 18 6378 3 14
16 19 23 638012 15 18
22 63812 35 10 11 12
13 14 20 6390 1 6394 2]
25 63952 63979 14 24 25
63984 5 9 16 63991 20
22 64001 7 13 14 6402 6
6403 1

6404 9 10 6407 3 6414 5
6418 20 6421 12 14 15 20
sampling {4]) 6325 4 6377 17
21 23

Sand [1] 6323 2

sand (1) 6336 2/

Sandy (1] 6336 7

saturate (3] 64/0 4 6416 25
6418 25

saywng [8] 6253 24 6256 17
6354 24 6374 8 6408 8
64127 10 6413 3

scale [2) 6307 22 6346 4
scales (1] 6272 22

scatter {1] 6264 25

scenario (2] 6252 17 6324 12
schedule [1] 6262 4

School [1] 6288 6

school [2] 6261 17 6287 23
schools (1] 6388 14

science (2) 6334 15 6371 2
Sciences {2] 63338 12
sciences [1]) 6334 16
seientafic (8] 6288 3 6289 12
63403 7 6366 17 6383 11
6401 1 6407 6

scientist (8] 6286 16

6325 16 633315 6339 1!
6340 14 15 23 63752
scientists [2] 6325 15

6396 16

score [1] 6281 18

screen (4] 6239 24 6242 12
6293 16 6387 6

Scripps (2] 6286 21 6287 10
scull (1) 64714 8

sea {316325 2 6336 15
6383 5

season [4] 6246 23 6307 22
6313 3 6328 18

seated [2] 6286 3 6332 10
Seattle {1] 6383 22

seawater (4] 6398 24

6400 11 6414 4 20

second [15] 6229 21 6234 2
6239 15 6250 3 6259 10
62609 627510 15 18 20

| 628216 6291 15 63553

6365 10 6368 3

section (1] 6336 1

sediment [2] 6336 23 6337 1
seek [1] 6260 15

semne [24] 6229 19 6232 12
6233 12 6235 23 6237 14
6240 17 6241 22 23
624313 16 17 21 62457
6256 22 25 6258 25 6260 1
3 6265 24 6266 S 6274 12
6276 13

semnes (1] 6240 10

sell [4) 6253 11 6274 2
6279 10 6282 12

seller [3] 6230 12 6231 18
22

sellers [2] 6259 13 6274 2
selling [7) 6233 22 6248 1
6257 17 6259 14 17 25
6260 2

semmal {2) 6263 5 6264 8
send [1] 6342 16

semor [1] 6333 15

sense (6] 6228 9 62357
6247 12 6251 17 6267 19
6297 11

separate [5] 6307 13,

6324 16 6371 3 64147
64157

separated [2] 6318 1

6418 21

separately [1) 6307 14
separates {1] 6318 3
separation [1]) 6414 9
separator (1] 6413 22
Sequim (1] 6383 21

series [1] 6293 8

serious (1) 6257 20

served [1] 6261 22

Service [2] 6336 6 6337 6
setnet {24) 6233 6 6256 24
6265 1 6268 24 6270 12
62713 4 6 8 629516 19
6296 10 6301 18 19

6303 21 24 6304 14 20
6305 14 63061 6328 4 11
16 6330 19

setnets (1] 6283 3

setnetter {1] 6271 10
setnetters [2] 6305 6

6306 12

sets (2] 6240 15 6261 1
setting [2] 6240 3 6397 11
settled [1] 6418 20

setup [1] 6400 10

seven (3] 6352 12 6397 13
64115

sexual [3] 63476 12 19
sexually [7] 6347 9 6352 21
23 63531 3 6391 21
6392 20

shallow [2] 6345 17 6388 13
shape [1] 6346 22

shared (1) 6264 4

shares [1) 6246 1

sheet [1] 6229 1

Shehkof [4] 6298 2 6 12 25
shellfish {1] 6333 27
Sherlock [11 6278 5§

shaft [3]1 6251 23 6389 10

From resource to Sherlock
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6422 23

shipment [1] 6399 23
shipped (1] 6398 14

shock [1] 6370 22

shocks [1] 6302 24

shook [1] 6413 25

shoot [1) 6281 12

shooting (3] 6264 16

6281 18 19

shore [6] 6334 25 63733 4
6397 15 639915 16
shoreline [8] 6361 20

6372 23 24 25 63731 2 5
7

shorelnes (2) 6362 17 18
shorthand [1] 6430 10

Shot [1] 6281 12

shot (11) 6264 18 6265 16
6266 7 6281 13 18 21
6282 4 6283 9 6284 3
64111 3

Shotgun (1] 6281 15
shotgun (2} 6281 14 20
shots (1) 6411 6

Show (1) 6245 2

show [36] 6248 23 6259 ]
6295 7 6308 18 6317 18
6344 16 20 21 6347 11
6349 24 6356 3 6357 18 19
6358 8 6359 1 63607
6361 25 6367 5 6368 20
6377 2 6379 2 6386 3
63891 6394 7 6395 15
6399 4 6401 22 6403 1
6405 19

6408 10 6409 8 6411 17
6417 24 642015 25 6421 1
showing [9) 6244 12

6247 14 62901 63618 20
2] 6395 13 6406 22 6412 2
shows [13] 6229 12 6238 12
14 6242 13 6244 17 6245 3
5 636025 6369 12 6378 7
6379 7 6394 18 6421 18
sic{l) 6271 11

sides (1) 6281 11

sign (1) 6390 23
significance (9) 6234 12
6247 23 62492 5 6251 10
6256 2 6276 19 6316 14
6387 2

significant (9] 6236 14

6277 22 6391 10 25

6402 19 6403 17 6407 1 7
6420 10

significantiv [1) 6402 13
signify (1] 6409 4

signs 1] 6398 12

sumple [1] 6293 15

single (8] 6289 9 6307 15
16 17 6329 15 6368 22
6391 15 6418 12

siphon [3) 6414 21 22

6415 8

siphoned (1) 6414 1

sir (39) 6227 14 15 18
6229 25 6239 21 6243 15
6247 22 6254 25 6280 24
6281 16 25 6282 17

6285 23 24 6286 3 6288 19
62996 6329 3 63325 8 10

5334 7 6339 10 6345 7
6351 17 635512 6358 18
6360 1 6373 13 6376 1/
6386 12 6388 18 6392 12
| 15 6403 6 6405 18 6406 19
" 6413 4 6419 15
sister [1] 6233 2
sit[1]16278 4
site (3162713 6 8
sites [2] 6271 4 6419 2]
Sitka [8) 6343 14 6371 11
12 17 63987 640517
6406 21 24
sits {1) 6383 23
situ {1] 6419 18
situation (11) 6308 14
6319 18 6321 16 6369 13
63705 63712 6375 21
6385 9 6405 17 6406 15
6421 21
situdtions (2) 63/3 16 63392
Six (2] 6401 17 19
six {171 6235 17 62398 10
6277 8 6346 17 6347 8 20
6350 21 635211 25 63538
5388 9 6393 2] 64068 9
6411 S
stze (43] 6243 5 6245 13 14
0258 14 6291 25 62921 8
6293 10 12 23 6294 24 25
6298 22 6299 13 6300 14
23 6307 3 6308 5 6311 2
631311 16 63144 63154
63163 12 16 6322 12
6323 12 63241 632515 20
6326 9 23
6343 23 638520 21 23
6386 13 15 6389 10
6421 21 23
s1zes 9] 6279 2 6293 9
63001 6301 11 14 631223
6316 16 63225 &
sketchy [1] 6393 4
skitfs (116271 S
Skino [{] 6288 24
Slant (1) 6347 10
shiek (1] 6362 15
shdes (2] 6419 24 6420 |
slow (1) 6362 {3
slowly (1] 6267 1
smaller [6] 6270 25 6279 5
6355 3 6386 23 25 6421 20
Snuth [2) 6361 3 6398 5
SO4F (1162335
sockeye [24] 624/ 15 20
6242 1 6243 25 6244 2 7
6245 7 6276 15 6277 25
6288 21 6290 23 6291 10
6298 7 13 6301 1 63077 9
631022 631213 14
6313 22 6332 24 63445 12
sockeves [1] 6241 16
solar (1] 6370 9
sold [14) 6230 2 6232 12 14
23 623320 23 6234 18
623519 6236 13 62599 10

24 63285

solubility [3] 6417 1 14
6419 12

soluble (3] 6413 13 6415 12
6417 7

solution [6] 64106 17

6412 11 64142 6417 20
5418 19

solutions (5] 6409 20

6410 24 25 6413 19 6419 14
Somebody (1] 6251 3
somebodv (5] 6233 1

6259 25 62602 6284 8
6366 20

somehow (1] 6245 10
someone [3) 6230 14 [5
6282 11

someplace (3] 6234 16 17
6394 6

somewhat [4] 6268 7 6293 6
6369 10 6385 1

Somewhere [1) 6262 8
somewhere (5] 6268 13
62821 6306 12 6356 18
64127

sonar (5] 6296 14 16 17
6299 14 20

sorrv {10} 6295 2 63309
6349 5 63551 6365 1

6381 8 6389 15 6405 2
64139 6418 22

Sort (1] 6261 11

sort {14) 6229 1] 6231 4
6244 15 6247 4 6251 25
6252 17 6279 14 6324 12
6381 14 6389 20 6390 9
6402 23 6421 24 6422 10
sorts (3] 6318 7 6406 22
Sound (116) 6229 19

6232 12 62336 12 623523
6237 22 623813 19 62393
7 14 19 62404 6241 22 23
6242 2 20 62431 21

6244 14 18 62462 8 16
6247 15 62502 25 6251 14
62529 24 62534 625524
6256 13 21 6257 4

6258 12 21 62601 2

6265 18 62665 25 6267 4
627025 6272 11 13 62745
11 17 62767 18 23 62773
6 6279 6 24 62807
628517 6314 15 17 23
6315 14 21 63167 63181
22 632321 22 633924
634218 63433 9 6344 1
6345 24

6346 13 21 6348 14

6349 25 63513 12 6353 10
6355 11 25 635719 21 22
24 25 63583 6 7 63599
11 636022 63625 16
63935 9 13 639710

6398 2 8 6404 20 6406 7
15 16 22 6408 4 6 6419 22
64203 19 24 64227 9
sound (2] 6285 15 6358 1
source (4] 6232 2 6243 15
6245 3 6247 19

south (8] 6309 5 13 21 24
25 63103 63581 6378 1
southbound (1] 6309 17
Southeast (1) 6276 13
southeast [13] 6237 14

6240 10 16 6241 23 6242 1
624317 20 6276 8 21

92774 6278 23 6371 17 18
southeastern [1] 6334 16
southern (6] 6308 19 6309 &
12 63123 63587 63938
southwest {2] 6359 7

6360 22

space (1] 6360 6

spawn [53] 6308 15 6345 15
6347 16 18 23 25 635217
6353 21 63589 13 24
6359 10 24 63616 8 14 18
6362 11 12 25 63631 15
63726 9 24 25 63732 3
12 17 18 21 63743 4 6 7
9 10 6377 16 6380 13 -
6387 19

63885 7 14 16 639220
6403 2 4 6404 16 18
64225 7

spawned [2] 6355 13

6363 18

spawner (2] 6326 3 4
spawners (1] 6347 17
spawnng [44] 6324 6

6338 3 6343 7 6345 24
6346 6 6347 22 6352 24
6357 12 21 25 63584 8 15
6359 14 15 18 19 2]
63606 2/ 6361 22 23 25
63625 63633 16 25
6367 23 63757 8 6387 24
63883 9 10 11 25 639513
6398 5 6 6421 24 25

6422 10 12

speaking [1] 6366 5

speaks 116265 9

spectilize (1] 6333 19
spectalized (2] 6287 25

6339 12

specialty [1] 6338 22

speces (15] 6228 2 6241 17
6243 13 62461 5 6301 9
12 6304 13 18 63059 10
6314 18 6320 15 6324 4
6333 3

specific [12] 6228 1 6276 10
6278 9 62795 633512
6337 2 6340 16 6383 24
6384 2 63931 2
specifically [4] 6256 4

6263 21 6274 11 6338 2
specifics {3] 6262 9 13

6264 1

specunens (1) 6399 24

speed [2] 6367 15 6362 24
spell (21 6286 4 6332 11
spelled [1] 6332 15

spend [2) 6250 3 6419 17
spent [4) 6262 23 6289 8
6388 11 6393 14

sperm [2) 6419 23 25

Spies [1] 6375 3

spul [88) 62386 7 8

6239 23 6246 6 6247 3 6
62529 14 15 16 20 25
6253 2 22 6254 17 6260 6
6266 20 24 6267 3 10 22
6271 18 6272 23 6273 4
6274 13 21 6276 21 62856
8 6289 3 4 62909 6304 3
10 24 6306 23

shipment to spall
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631221 6314 18 63157
6318 8 63215 10 6328 17
6337 12 63399 22 6342 11
18 6350 19 6351 16 63528
6355 14 22 635622 24
63574 13 20 63595
63605 19 22 636520
6370 13 6371 19 6378 11
6379 17 63801 63832 18
19 63841

6385 24 25 6386 18 63873
20 63882 4 639125

6392 16 6393 11 6396 7 20
6407 6

spilled 1] 6321 16

spulls 2] 6396 23 6411 7
spin [1} 6291 18

spht [7) 6296 10 6328 15
6330 19 20 23 25 6380 22
sphts [1] 6328 11

spot [S] 6314 ] 6359 10
6361 8 18 6390 18

spots [4] 63671 17 6362 19
6374 16 18

spread [3] 6359 7 6360 23
6361 1

spreads [1] 6357 25

spring (3] 6348 10 6363 23
6386 21

square [2] 6400 6 8

squares [1] 6400 9

stable (1] 6278 8

stack [2) 63509 2/

stacked [11 6383 9

staff [1] 6288 3

stage [12] 6346 16 23 24
6365 22 25 6366 1 6382 20
6391 21 639619 20 24
stages [1] 6406 1

stile [1] 6286 16

stamune 1 {1) 6337 19

stand [4] 6227 8 6236 2
6284 10 6414 1

standard [S] 6235 6 6238 2
62555 6259 16 6309 8
standpomt (3] 6257 11
62597 6260 11

stands (4] 6230 2 6232 24
62336

start (34] 6239 18 6242 16
62435 6251 24 62522
6255 3 62576 62935

6343 2 6344 5 63456 12
13 6349 25 6352 19

6357 18 19 6358 9 63596
7 8 63618 22 24 63639
6369 17 6387 22 6390 22
6392 3 639513 63096
6414 23 24 642225
started (141 6229 16 6230 19
6239 13 16 6241 10 6333 7
6358 5 6 6391 15 6395 18
6405 4 6422 17

starting [16] 6238 /4

6239 14 6255 24 6283 3
62928 63465 635024 25
63594 21 6360 23 6371 2!
6386 10 6406 4 6412 9
starts [5) 6238 16 6347 1
6353 7 635725 639515
State (8] 6261 25 6264 10

{

6325 16 6334 20 63355
63365 63391 63558
state [9]) 6264 9 6276 14
6279 14 6286 4 6332 11
6333 4 6409 8 6417 10
stated [3] 6279 22 6324 5
64105

statement (4] 6265 8

6267 11 6280 23 63216
stating {2] 6404 22

stations {3) 6377 17 23
6397 13

statistical (2] 6253 20 23
statistics {2] 6297 20 6335 5
status (1) 6301 16

stay [2] 6287 1 6388 15
stays [1] 6287 2

steady [1] 6272 1

step [3] 6285 24 63325
6415 13

Stepovak (6] 6311 11 12 17
63121 18 63232

Steve (1] 6327 18

stick (1] 6329 2

stir (3] 6414 24 64154 5
stirrer (1] 6414 18

stock [10) 6236 5 628§ 13
33 24 631514 6325 11
6409 20 64106 6413 19
6414 2

stocks |5] 6241 17 6255 6
6307 21 6371 8

stomach [2] 6338 16

stop (3] 6387 16 6388 10
6406 17

stops [1] 6422 8

stones [1] 6327 5

straight [3] 6231 6 62395
6365 9

Strait [S] 6298 2 6 12 25
6339 25

stranded [2]) 6361 20 6397 4
strayers [1] 6297 ]

streain [5] 62559 13

6296 25 6297 1 6316 17
streams (5] 6300 15 6316 7
22 6347 24 25

strength (5] 6349 22 6353 7
6356 15 6382 24 6396 8
strict (1] 6254 19

strictly (3] 6248 25 6256 5
6267 18

strike (1} 6310 25

strong [12] 6242 ] 6259 22
6322 12 6351 3 8 6353 23
25 635415 6387 11

6395 21 6421 22 6422 19
stronger [1] 6353 24
structure [10] 6339 7 6345 9
10 6346 22 6348 10 6349 9
11 63504 6389 10 6390 16
studied (2] 6334 18 6406 6
studies {20] 6262 25

6320 17 63336 6336 14
63379 63386 7 6370 17
6374 19 6379 16 20 6384 2
63931 2 63977 63996
6401 6 6405 10 6407 4
6419 16

Study (5) 6273 8 6274 4
6279 23 62807 6285 12

study {36} 6228 14 6289 6
6324 14 6326 14 6334 13
23 63358 9 63371 4 13
16 17 21 6338 11 6339 22
63421 16 17 6367 7
6369 19 25 63701 19
6379 18 6383 25 6389 1
6393 18 6397 17 6407 15
2] 64135 6419 18 6421 3
17 6422 12

studving (6] 6262 23

6284 12 633320 22 6336 8
6396 16

stuff (2] 6324 18 6400 22
sub sampling (1] 6400 5
subject [8] 6269 23 6299 2]
63346 635315 635511
6357 10 6422 24 6423 1
subjected [2] 6369 7 9
subjects [1] 6322 19
Subsequent [1] 6282 I8
subsequent [2] 6260 16
6292 10

substantiil [1] 6384 5
substantially [3) 6332 2
6388 24 6411 10
substitute [2] 6317 22

6368 22

subtidal [3) 6348 1 6397 14
6404 21

subtracted (1] 6298 22
success (3] 6327 4 6338 5
6421 3

successes (1] 6326 23
successful {2] 6309 25

6311 19

sudden [1] 6422 8

sufficient {1] 6395 10
sulficiently (1] 6405 12
sutfin [1)63/7 16

suggest [1] 6382 /8
suggested [1] 6332 /9
suggestion (1) 6253 2/
suggests [2] 6364 16 6407 8
Sukahara [1] 6287 14

sum (4] 6356 17 6357 3
6382 21 6420 21
summnize (2] 6319 17
6375 20

sutmm irizes {11 640/ 6
summarizang 1] 6330 7
summary (3] 6292 25

6334 1 6402 7
summertime (1] 6378 /9
sunny [1) 6370 5
superimposed (1] 6395 2
superimposes [1] 6250 24
supermmposing [1] 6378 2/
Support [11 6262 2

support [6] 6261 24 6262 3
4 6 63079 63149
supported [2] 6253 ] 6396 2
supposed [4] 6243 19

6283 2 6392 9 6414 7
supposedly [1) 6237 21
supposition [2] 6378 /

6393 12

surface (6] 6383 5 10

6384 22 63853 7 6388 20
surrogate (1] 6419 ]

survey [3] 6233 9 6343 13

637417

surveyor (1) 6399 16
survival {1] 6366 8

survive [3] 6363 21 6364 10
21

surviving (1] 6365 6
Susitna (1] 6291 3
suspended [1] 6420 2

swim (2] 6298 14 6309 20
swimming (5] 6298 1

6308 21 24 63128 6350 4
switched [1] 6351 1
swordfish [1) 6287 4

Sworn (2) 6286 2 6332 9
system [13) 6237 23

6255 22 62922 6 6300 10
6341 10 6372 19 6398 24
64104 19 22 6412 14
6420 2

svstems [6] 6245 12 6300 2
8 11 6301 1

- T~

Table [2) 6247 21 6269 15
table [2] 6269 16 6399 20
tack [1] 6363 7

Tawmt {1} 6266 17

taint [2] 6266 13 15

takes (5] 6296 9 6305 4
6320 13 6353 6 6386 23
talk [16] 6262 13 6263 22
6266 10 6271 12 13 62757
62799 6298 5 632219 24
6324 21 6332 24 63637
6375 12 6396 11 6407 10
talked [17] 6250 4 6256 4
62705 6286 25 6314 11
6319 19 6329 10 6335 3
6355 10 6373 19 6379 12
6391 19 6405 13 64108
6414 7 6421 10

talking (28) 6232 21 6242 11
6247 3 6284 3 6290 20
6291 5 6297 13 6308 18
631125 6316 25 6319 13
6329 10 633010 23

6337 14 635521 6365 17
63725 637511 23 6376 16
6381 25 6382 13 638512
6392 11 63936 6412 4
talks (1] 6422 11

tanker [1] 6359 6

targets [1] 6264 20

tarry [4) 6380 20 6381 10
6398 12 6404 9

tasks (1] 6343 5

taste (1] 6400 25

tasted {2) 6400 22 6401 3
tastes (1] 6401 2

Tatitlek (2) 63624 7

taught (3] 6288 7 13 6323 11
teach [6) 6261 17 19

6287 10 12 13 6320 25
teaching (1] 6262 11

team (1] 6373 8

teams (1) 6339 15

technical (1] 6325 3
techmque [11] 6233 11

6237 18 21 62391 5

6242 14 17 62556 6267 18

From spilled to techmque
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6375 25

Teflon (1) 6414 20

tells (6) 6230 12 6294 12
6396 9 6407 8 6418 18
64197

Temperature (2] 6366 7
6368 19

temperature (12] 6336 10
6363 24 6364 2 6366 3
6368 18 63695 7 14 15
6370 22 6398 23 6400 15
temperatures (3] 6370 6 9
21

temptation (1) 6401 1
tempted [1] 6400 23

ten [12) 6256 17 18 634617
6375 7 6378 4 6409 8
6410 14 64126 7 10
6419 21 6420 2

tender (1] 6340 22

tends (3] 6353 20 6383 15
6388 19

Tenths (1) 6417 1

term (2] 6237 8 6341 9
termunal [1] 6315 17

terms (28] 6232 25 6233 18
6234 20 6236 10 13

6243 17 6251 17 6253 4
6255 19 6260 4 6269 11
6338 13 63541 6363 25
63655 63726 638213 16
24 6383 11 6388 12 6405 5
6409 1 16 19 64119
6414 13 6421 15

Terrance {1] 6325 6
terribly (1] 6417 24

test [6] 6268 5 6326 20 22
63275 7 63437

testified (13) 6253 I8

6266 11 6285 20 6304 10
6322 20 63279 19 6331 4
6407 11 6411 18 6413 6
testify (3] 6284 5 19 6329 15
testifying (2] 6331 9 6408 7
testimony (8) 6257 22

6264 14 6273 22 23

6277 15 6407 24 64138 24
texthooks [1] 6270 11
Thank (8) 6285 23 24

6329 3 63324 5 16

6401 20 6418 15

thank (3) 6275 6 6280 24
theoretical (1] 6259 6
theory (1} 6326 3

thesis [1) 6335 4

thick (316383 7 8 6398 19
thickness (2] 6366 11 6367 |
thin (4) 6346 6 24 25

6385 11

thard (6) 6259 11 627510 15
18 20 63332

thoughts [1] 6384 8
thousand [12) 6228 6

6233 10 24 62351 6236 15
625510 11 12 6282 2
6363 14 6364 3 9
thousands [1] 6227 25
threat [3]63765 7 15
Three (1] 6262 7

three {40] 6234 6 7 22
6262 6 62721 6276 15 20

6291 14 6327 1 6343 4
6347 6 7 63491 2 63506
10 13 21 23 635210 19
20 6353 24 25 635413 15
6356 18 24 63594 6360 25
6377 15 6380 3 6381 10
6382 3 6396 13

6404 25 64115 64132
6421 13

throw [1] 6413 /!

thrown (1] 6287 7

tide (1] 6348 3

tides (1) 6370 7

tight (1] 6265 16

tunes |9] 6230 14 6231 25
6241 13 63172 63199
63234 16 21 6421 13
tuning (6] 6357 12 6358 24
6359 23 6363 23 6364 1
6396 8

tippy top (1] 6383 1/

tissue {S] 6336 23 63396
63902 8 6395 7

tissues {1] 6390 7

toluenes [1] 6409 25
tomorrow (2] 6423 5 12

ton (1] 63196

tonnage [1] 6393 24

tons (716331 20 21 23

6371 14 15 6393 25 6395 23
tool (116281 15

topie (11 6369 20

tornado [1] 6474 25

total [20] 6259 5 6295 17
6303 15 6308 8 63153
6355 24 6356 16 25

6373 18 639523 6403 4
6404 18 64064 5 7 9
64099 6410 19 6411 9
6421 13

totaled (1] 6393 25

totally [3) 6296 9 6331 6
6371 25

touch [2] 6367 24 6385 5
tough (4] 6328 14 19
towards {51 6257 19 6346 21
6368 6 63887 19

toxic (2] 6341 10 15
toxicology (2] 6340 16 24
toxin (1) 6347 22

trace (2] 6415 23 6416 11
track [1] 6327 7

trade [8) 6229 17 6230 20
6231 3 8 62334 10 62752
traded (5] 6230 24 25

6231 10 6233 5 6283 20
trades {3] 6228 12 6234 24
6283 19

trading [2) 6230 21 6233 8
trained [1] 6338 23

tratning (3] 6249 12 6288 16
6335 4

trajectory [2] 6360 5 6378 10
Transaction [3) 6232 19
62355 6

transaction (27] 6228 !

6229 22 6230 17 6231 20
62329 10 11 13 16 18 19
20 62331 3 5 15 62346 7
15 22 23 62357 14 22
6250 18 19

VOLUME 33

\oncorunce bv Look Seet ™

transactions (27} 6228 /0

12 17 62292 8 13 6230 18
62312 14 62326 623318
6236 18 22 24 625010 13
16 21 62548 62651 3
6281 22 6282 22 24

6283 15 17

transcript (2) 6430 9 12
transcription (1] 6430 10
transects (4] 6397 12 13 16
transfer [2] 6229 [4 6265 2
transferer (1] 6237 22
transition [2) 6307 10 19
translate (2] 6382 23 64107
treated (3] 6307 15 16
6319 20

tremendously [1] 6242 23
trend (2] 6265 11 12

trends [4] 6248 8 6265 19
25 6278 24

Tral (2] 6261 15 20

trial [S}) 6227 6 6261 17
6273 22 23 6415 2/
trigger (1) 6267 6

trillion [4) 64171 4 5

6419 12

Tropical [2] 6286 17 20
tropical {1] 6286 23

trouble {2] 6367 4 6400 25
true (5] 6241 8 6254 4
6258 5 6272 14 6430 9
Trustee (2] 6375 2 6396 15
tub {16415 !

tube {1) 6416 6

Tuna (2] 6286 17 20

tuna {4) 6287 6 6320 13 14
23

tunas {1] 6286 23

turning (1] 6414 24

turns [3) 6232 24 6368 10
6406 10

TV (2] 6251 4 6311 9
Twice (1] 6261 21

twice [4) 6299 6 6308 10
63239 10

two and a half [1) 6263 13
two-catch [1]63/2 12

two told [1] 6328 §

two pear [1) 6295 19

type [[1] 6228 22 6230 17
6231 13 6232 16 6233 3
6235 22 62385 62589
6293 14 6295 19 64199
types (9] 6228 23 24 6231 2
6258 9 23 6259 3 6262 14
6296 1 6416 22

typical (5] 6247 22 6252 3
6255 14 633911 6357 24
typrcally [2] 6305 14 6353 22

—U-

Ugashik [1] 6288 22
ultimately (1] 6365 8

unable [1] 6404 2
uncertainty (2] 6274 5 20
underdeveloped [3) 6366 16
6368 3 4

underneath {1) 6414 2
understand (11] 6227 8

6283 24 62996 12 6343 21

6348 17 18 6360 4 6375 20
6401 8 6408 2y

underst inding [3] 6245 &
6247 5 6297 22 6337 23S
6342 3 6362 23 6368 2>
6396 23

understood (2] 6381 20
6408 16

undertike 1] 6289 6
University (6] 6287 15 23
62886 7 63348 16
umversity (1) 6333 9
unknowns (1] 6328 /8
unhke (2] 6347 17 23
unmonitored [1] 6292 6
unoued [5] 6381 7 8

6402 11 6406 18 6420 2
unrelated | 1] 6265 3
unrepresentative (1] 6236 &
untoward [2) 6343 25 6397 2
Upper [26] 6262 13 6269 2
62705 20 62734 1S5
62796 62907 20 62958
6298 8 21 6299 17 63004
8 25 6301 4 6303 3

6304 14 6309 4 6314 12
632315 16 63284 12 14
upper (3] 6359 10 6369 &
6384 22

upstream [1]1 6319 20
upward (2] 6265 11 6318 24
upwards (1] 6318 23

uses (2] 6240 14 63106
utithze 1] 6339 11

Uwin (2] 6393 18 6394 22

-V -

Valders |16} 6227 7 6266 20
6274 21 6289 3 62909
6318 8 6337 12 63399
6342 1] 6357 16 6371 19
6381 13 15 6384 | 6404 13
6407 19

Valson |1] 6369 14

viluable |11 6324 4
valuation (13 6227 17
622915 62368 6247 10 23
6249 12 6256 3 6281 15
6282 5 8 6283 10 24 6322 3
valuations (2] 6256 5

6285 20

value [34) 6227 2] 6228 3
6233 12 6234 19 20 2!
6236 9 623920 6242 18 19
2] 624317 6245 10

6249 14 6251 11 6253 9
62544 17 62555 6 9 I4
16 6256 15 6257 8 6267 24
6277 7 62806 16 62826
10 6283 11 6294 14

values {4) 6228 1] 6243 6
6253 25 6271 14

valuing (316255 8 15

6269 17

variability [1] 6254 8
variable (1] 6366 10
variation (2] 6247 2 6283 /
varied {1] 6265 11

varies (2] 6228 5 6310 9
variety [3] 6313 22 6322 22

Teflon to vanety
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Concordance tv Look Sect 73}

63375

vary [6) 6236 14 6242 23
62506 62606 6270 19
6363 22

Vast {1] 6241 25

vast (2] 6228 23 6246 1]
vegetation (4] 6345 I8
6348 1 6380 4

verifv (116311 8

verswon [1] 6318 2

Versus |1] 6355 /

versus (6] 6310 16 6312 22
631317 6354 22 6355 2
6420 6

vertical (1] 6384 18

vessel [2] 6234 15 6399 19
veterinary (1] 6338 23
VHS [1] 6422 23

viability {2) 6421 6 7
viable [4] 6406 2 14 6420 8
6421 15

vicinty (3) 6298 1 6312 3
6378 9

Video [1] 6360 18

video [9] 6345 |4 63496 8
63591 13 637) 22 23
5372 6

videot 1pe 3] 6358 17 19 2]
View [1] 6332 /3

view (3] 62571 19 6260 18
63223 ¢

views |31 6267 15 16

6421 17

virologist (1] 6341 24
virology (1] 6342 6
virtully [4] 6386 19 6406 24
64209 10

virtue 1] 6366 25

sirus (1] 6422 23

viruses (2] 6338 25 6342 ]
visihle [1] 6381 19

visited (1] 6323 16

visul [3] 6354 10 6358 22
4384 20

VOA 1216377 |8 6410 1
VOAS 1316376 18 64102 20
vowe {3 6237 1 6286 11
6351 21 6390 14

VOIR [1]1 6341 4

vour |1] 6347 2

volatithize (1] 6410 20
vortes (2] 6414 25 6415 2
vulnerible [1) 6396 2/

- W -

WAGNER (1)1 6251 8

wAlt [1] 69156

waiting 1] 6415 22

walk (2] 6229 1 6290 4
WAITIR (316332 2] 6341 4
6342 8

Walter 2163327 13
wander [1] 6236 11

wanted (16] 6246 13 15
6262 3 6266 10 6274 2
6297 1 23 630215 6326 3
6351 18 6357 11 64135
6414 8 64212 6 6423 9
warm {2] 6370 6 8
Washington |12] 626/ 25

6287 16 23 62886 8
6325 2 633214 63336 9
6335 24 63391 63801
waste [1] 6335 25

watch [2) 6359 20 6361 7
watched [1] 6380 5

water [62] 6309 18 6335 24
25 6336 10 634517 20
6348 2 6358 14 6363 21
6369 21 637513 22 24
6376 12 14 17 21 6377 3
17 18 22 63788 13 20 23
25 638317 6384 19 22 24
63858 13 63886 13
63891 6394 8 20

21 24 25 6395 6 6400 13
6409 8 641225 6413 13 24
64141 6 9 11 21 64158
12 641624 64171 2 7
64202 19

waters (2] 6384 22 6385 3
waves [2] 6363 16 18
Wayne (1] 6349 21

wavs (1] 6287 8

We'll [4] 6298 5 6361 24
6368 22 6401 14

we'll 6] 6328 1 6361 24
6365 10 6374 19 6380 11
6406 20

We're [S] 6321 4 8 63508
6371 25 6415 21

we're [34] 6232 20 6235 20
6247 3 62498 6252 20 21
6258 18 6275 6 6279 22
6286 21 6290 20 6291 5
6298 5 6327 13 6346 5
6348 13 6349 18 24 63505
12 19 635521 63681
6369 1 637523 6376 16
6377 23 6381 25 6385 11
6399 19 6400 18 6415 22
6416 1

We ve |4) 6345 14 6371 6
6375 11 6391 19

we've [16] 6247 12 6253 1
6270 21 629313 6296 14
63122 631411 633223
6344 4 6348 21 6358 16 23
63635 6376 18 6391 19
6405 11

weak [1] 6313 3

weipon [1] 628) 13

weather (116370 6
weathered (3] 6380 2

64112 64134

week (6] 63589 636317 24
6375 14 6388 12 6413 1
weeks [3]1 6388 3 9 64132
weight (11] 6350 17 6356 16
6394 | 6409 21 23 64109
16 641213 14 6419 11
6420 12

Wells (1] 6362 7

weren't [4] 6272 22 6289 11
6309 17 6316 8

west [1] 6336 21

Western [2] 63336 9
Whenever (1] 6250 19
whenever [1] 6307 11
Whereas [1] 6348 25

white 13] 6359 17 6362 12

6400 18

whoever {1] 6423 6

widely (2] 6250 6 6260 6
wife [2] 6261 11 21

wild (3] 6315 14 6316 22
6318 1

Wilham [105) 6229 19

6232 12 62336 12 6235 23
6237 22 6238 13 19 62392
7 14 19 62404 6241 22 23
6242 2 20 62431 2!

6244 14 17 62462 8 16
6247 15 62502 25 6251 14
62529 24 62534 625524
6256 13 21

6257 4 6258 12 21 62601
2 626518 62665 25

6267 4 627025 627211 13
62745 11 17 6276 7 18 23
62773 6 6279 6 24 62807
6285 17 631415 17 23
631514 21 63167 63181
21 632321 22 634218
63433 9 6344 1 634524
6346 13

20 6348 14 6349 25 6351 3
12 63539 635511 25
6357 18 19 21 63582
6360 22 63625 63935 13
6397 10 6398 1 8 6404 20
64067 15 16 22 6408 4 6
6419 22 64203 19 24
6422 7

Williams (3] 6233 7 8 22
windfall [2) 6304 10 20
window (1] 6252 17

wisdom (1} 6264 4
WITNFSS (6] 6227 10

6286 6 6317 25 633213
63551 6360 19

Witness [2) 6286 2 6332 9
witness (3] 6261 9 6290 12
6360 15

witnesses [1] 6332 23

woman (1) 6419 3

won’t [6) 6276 17 6289 21
6367 25 6401 2 6416 24
6417 12

wonder (2] 6341 ] 6368 9
wonderful 1] 6287 23

word (1) 6331 12

words {8] 6230 22 6296 24
6301 3 6373 16 6392 11
6402 23 6408 22 6416 2
work [71] 6231 21 6251 1
626023 25 62611 2 3 6
19 62626 62635 15 19
6264 2 8 6280 12 6283 23
62842 6 8 12 15 25
6288 9 12 6298 10 6311 3
63165 9 11 632014 15 16
19 6326 2 6327 11 63337
6335 12

14 63363 19 20 21 63381
9 24 63395 12 634017
634220 21 25 63438 10
13 22 24 63443 63737 8
6375 18 6380 11 6383 21
6393 5 6396 22 6401 14
6407 11 24 6418 10
worked (4] 6320 10 6335 22

23 6336 7

working {2) 6289 8 6342 22
works (1] 6372 3

world (2] 6262 20 6307 23
worms (1] 6337 1

worry (3] 6370 20 21

6376 23

worse (3] 6324 12 6385 3
6404 22

worst [1] 6385 10

would be (11 6306 2
wouldn’t [8) 6245 15

6258 20 6262 11 6265 10
6298 20 6312 25 6328 6
6389 2

wound (2] 6390 17 6391 14
write (3] 6230 15 6231 8
6418 21

writes (4] 6231 20, 6274 15
21 6284 21

written [8) 6233 24 6237 2
6275 24 6285 7, 6327 17
6330 12 6407 24 6409 16
wrong [1] 6381 2]

wrote (7] 6231 8 6267 9 12
13 17 63258 11

- X -

xerox (1] 6367 5
xylenes (1] 6409 24

—-Y -

Yeah {11) 6237 18 6244 15
6257 19 6272 25 6297 3
6298 11 6308 10 63125
6321 20 6323 10 6327 2
yeah (5] 6324 11 63273 &
6340 21 6404 18

year (194] 6229 24 6241 14
6246 6 6251 18 20 6255 11
12 13 62692 7 62725 6 &
23 6273 3 6274 17 6277 9
10 6280 12 6292 2 6293 23
6294 6 6296 5 6303 23
6304 15 6305 16 6308 11
63109 63111 63136

6324 7 6326 25

63271 10 11 12 6338 15
6339 16 6343 17 6344 3
634522 23 63464 8 10 11
6347 18 6348 12 18 19 20
23 63491 2 9 22 63506 7
10 13 15 16 19 20 21 22
232463511 23678
19 21 63523 4 7 9 10 11
14 17 19

20 22 25 63532 7 12 14
19 20 21 22 24 25

6354 11 12 13 14 16 17
19 21 22 23 63556 13 14
17 18 19 20 22 23

6356 15 19 22 23 63577
20 6363 15 24 6371 14
638125 63821 6 12 19
6387 10 6389 12 14 15 16
6390 4

63927 8 9 10 11 13 16
17 19 22 23 6393 23
63944 9 63959 12 13 16
21 63962 7 12 15 19

From vary to year
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6403 4 6404 14 24 6405 4
64217 8 64225 16 17 19
vears (49) 6232 14 6243 24
625115 62626 7 12 23
6263 13 62721 19 6274 4
6276 15 20 6280 10
631019 631517 25

6316 24 6318 16 19

6326 10 6333 20 23 63476
7 15 20 6349 3 6350 21
63514 12 635212 14 22
6353 8 10 6354 15 6364 3
63722 6373 6 638524
63872 11 13 6393 14
6398 1 6404 20 64205
6422 8

yellow (9] 6291 23 24

6292 10 6306 25 635917
6373 2 6374 3 6387 1

6394 22

yellowed [1] 6292 7

yellows (1) 6301 10

Yentna (2] 6291 3 6297 25
yesterday (3] 6229 16

6230 19 6316 25

yolk (3] 6346 16 19

you’d [8] 6239 23 6258 16
6267 7 6281 19 6303 24
63839 63925 63945
You’ll (2] 6359 6 6362 18
you’ll (13] 6230 23 6242 10
6277 21 6358 23 63599 10
14 63618 6362 18 6363 !
6374 2 6377 19 64195
You’'ve (4) 6267 21 6323 9
6344 8 6407 23

you’ve (27) 6270 2 6282 18
6292 7 6295 12 13 6297 14
6303 19 63198 6322 24
6333 22 6336 13 6355 10
6364 12 6366 22 6372 22
6373 25 6374 19 6375 18
6387 1 6391 24 6397 6
6407 4 6408 9 6409 11
6412 1 6414 21 6417 22
young (1] 6396 20

yours (1) 6264 21

yourself (8) 6267 21 6315 17
6340 14 6341 12 18 20 24
6390 15

—7 -

Zaikof [1] 6362 10

zero {2) 6259 1 6412 15
zone [4) 6370 8 6397 14
6399 14

zones (1] 6348 1

VOLLME 35
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Vol 36 6431 Vol 36 6433
3%} IN THE UNITED STATES DISTRICT COURT () PROCEEDINGS
@ In re o °'S§R§f§f,,o“§§',f‘m CIV (HRH)  (Onrecord 8 02 jury not present)
) ) Anchorage Alaska 3 THECOURT Good moming ladies and gentlemen
The EXXON VALDEZ ) Thursday June 7 1994 4 MR O NEILL Good morming
® mnsa)z gTugF‘P"‘ o (9 MR COOPER Good morning
@ TRIAL B\I( JURY m:g;‘ n:\? (6 THE COURT Mr Cooper?
an BEFORE THE HONORABLE H RUSSEL HOLLAND JUOGE ( MR COOPER Your Honor I thought we probably should
VOLIME 36 Pages 6431 6632 () have on the record the matter that we discussed at side bar at
PP EARANCE :""‘” Transcription @ the end of the day yesterday where 1t indicated that I wanted
For Plawntiffs  MATTHEW JAMIN (10) to ask Dr Pearson about matters concermng the theory of Dr
as) Jamn Ebell Bolger & Gentry a1 Kocan s that the run failures of 93 and 94 resulted from
323 Carolyn Street (12) this virus and the lesions that 1t caused
ae ;nm';;7 ol zg:s (1% If my memory 1s correct when we discussed that at side
BRIAN O NEILL (14) bar Your Honor indicated that as much as Dr Pearson had not
a8 STEVE SCHROER (15) seemed to be qualified 1n those matters that ] would not be
LORT WAGNER (16) permitted to do that I wanted to -
a o et cmter an THECOURT That s whatlsad
T Hinneapolis WN 55402 (18) MR COOPER I just wanted to make 2 record on that
Ph 612336 3300 (19) one Your Honor and also then raise a related request  Your
LYNN LINCOLN SARKD (200 Honor the timing of this 15 as follows Your Honor may recall
(£-3] Keller Rohrback
1201 Third Avenve Suite 3200 1) i Dr Kocan s cross-examunation I pomted out in his
23 Seattle WA 98101 3052 (22) deposition 1n January of this year I asked him specifically 1f
Ph 206/623 1900 23) he had an opimion whether the virus and the lesions associated
(24) with it had caused the low runs1n 93 and 94 and he
(25) testified Ihave no opimon on that
Vol 36 6432 Vol 36-6434
M) For Defendant g‘:-:]lﬁl Jca tSERWELY (1) The first tme we heard about this fact that he did have an
@ 1031eH m":vm Suite 600 ) opinion, and that this was now his theory was just a couple
Anchorage AK 99501 (3) days before June 16, when I — we received some additional
e Ph 907/276 4557 4) matenals fromhim Then I took his deposition again on June
“ MICHAEL CHALOS ) 16th about six days before he went on the stand on June 22
© m : 8;‘::0 (6) and at that point he testfied that his theory now was this
300 £ 42nd Street (n Giventhat uming Your Honor and given the fact that he
03} New York NY 10017 (8 told us as early as January that he did not have an opinion on
:"M E:‘ﬁ’ “s:m"'::g (9 the matter what I would like to do if we can arrange itand [
® JAMES F NEAL (10) haven tyet been able to contact him, 15 to ask Dr Elston the
Neal § Harwell (1) colleague of Dr Pearson who 1s a disease — fish disease
9 2000 First Union Tower (12) expert virologist and so forth to testify on that subject
. Eom:::ll:mmu 3;‘;';;‘" (13) Looks like we probably won t fimish tomorrow 1f we can put him
Ph 615/284 1713 (14) on tomorrow or Monday perhaps before final argument There
PATRICK LYNCH 18
an BERTRAMD H * COOPER (15) no expert report from Dr Elston given the iming of 1t
am 2‘,:‘;";‘:0: ;‘:::t (16) Obviously it was quite short for that
Los Angeles CA 90071 un THECOURT We re getting two things mixed up together
e Ph 213/669 6000 (18) and I don tdeal with things weil that way Is there anything
15) In Court
¢ Deputy Clerk T4 MRTLASHA (19) which the plaintiffs wish to put on the record concerning my
as) US District Court (20) ruling about Dr Pearson s tesumony? Mr Jamin?
2224 7th Avenue M @1 MR JAMIN Thank you Your Honor Only Your Honor
an Anchorage AX 99513 22) that when Dr Kocan testified 1n this area as to his expertise
Reported by :20"::17)/5710‘::;0 (23) 1n the ares of virology and the area of immunology he was
an Registered Professional Reporter 24) found to be an expert in those areas and specifically with
Hidnight Sun Court Reporters (25) respect to the mechamism that Dr Kocan explained led to the
(20) 2550 Denali Street Suite 1505 ~

@n

Anchorage AX 99503
Ph 907/258 7100

MIDNIGHT SUN COURT REPORTERS

907-258-7100

Page 6431 to Page 6434
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Vol 36 6435
outbreak of the virus and that 1s the genetic mechanism
Dr Pearson has by his own admission no expertise 1n this
area and 1t 1s our feehing that to explain the mechamsm
cither for the disease occurnng or to reject it takes
expertise in this area and that1s why we think that — and
this goes to the core of the expertise required That s why we
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Vol 36 6437
THE COURT That s agreed Mr Lynch? Somebody?
MS STEWART Yes YourHonor
MR O NEILL And Exhub1t269 which is the Raimer —
THE COURT Plantiff or Defendant?
MR O NEILL Plamntffs 269 Your Honor which 1s the
Rawnier videotape should notbe in and Exhibit 247-Alpha

(0 behieve it 1s 1nappropnate for Dr Pearson to express opinions (0 should be
() mthisarea With respect to the second — 8 MS STEWART Agree
(9 THE COURT No Idon t want to deal with that second ¢ THECOURT Plamuffs Exhibit 269 1s not in
(10) thing We Il take 1t up later (1) evidence Plaintiffs 247 1s by agreement admtted
(11 Mr Cooper what precisely 1s 1t that you want to ask an MR O NEILL 247 Alpha
(12) Dr Pearson? (1239 THE COURT I msorry 247 Alpha
(13 MR COOPER Your Honor I would want to ask (13) (Exhibit 247-A received)
14y Dr Pearson what his opimon 13 with respect to Dr Kocan s (14 MS STEWART Inadditon Your Honor, just to take —
(15) claim that the virus was — 1s what caused the run declines in (159 THE COURT Justasecond please
(16) 1993 and 1994 (t6) I m back with you now
(n THE COURT As to that subject area Ido not believe (1n MS STEWART We have a small list of exhibuts to
(18) that Dr Pearson has been quahified We expressly excluded (18 which plaintiffs have no objecion DX2047 DX2052 DX3006
(19 from his qualifications the subject of what, genetic - (199 DX3008 DX4848 DX6101 Alpha
200 MR JAMIN And virology @0) MR COOPER 8989 which is the video sonar animation
21) THECOURT And virology Based upon those (21) that we showed with Dr Carlson
22) exclusions I will sustain the implicit objection here by the 22 MS STEWART And that would be DX8989
(23) plamnuffs to Dr Pearson answenng questions 1n the area which 23» MR O NEILL We have no objection
(24) you suggest 24y THE COURT They are all admutted
25) Now as to this second procedural problem having to do with 25) (Exhibits DX2047 DX2052 DX3006 DX3008 DX4848
Vol 36-6436 Vol 36 6438
(1) another witness do the plaintuffs have a view on that? () DX6101 Alpha DX8989 received)
@ MR O NEILL We have no expert report He has not 2 (Jurymnat8 12)
(3) been disclosed as an expert and we re - this testimony on ) THE COURT Good morming ladies and gentlemen We re
(4) these subjects has gone on and onand on  So we object both 4 ready to continue tnal 1n case A89-0095 1n re the Exxon
on (%) Valdez
(5) disclosure reasons and on a shortness of hife grounds (& Mr Cooper do we need Dr Pearson back?
(69 THE COURT Idon tknow about the shortness of life ¢ MR COOPER Yes YourHonor Ithink Dr Pearson will
(7 ground but as to the other matters Mr Cooper I would ® be back on the stand
(8) probably cut you some slack on this if this were a situation ¢ THECOURT You understand you re still under oath
(9 which unfortunately comes up once in awhile where you (10) sur?
(10) literally got surpnsed by this witness offenng a new opimon (1) THE WITNESS Yes
(11) for the first ume from the wimess stand Inasmuch as you ve (12) CONTINUING DIRECT EXAMINATION OF WALTER PEARSON
(12) had an opportumity aithough I was not aware that it was styll (13» BYMR COOPER
(13) going on to do discovery before he testified I think 1t comes (14 Q Good mormng Dr Pearson
(14) too late at this point I m not going to allow a new expert (15 A Good moming
(15) who has not been examined by anyone apparently to come up (16§ QDr Pearson I would like to turn to 2 new subject now and
(16) with new opintons (17) this subject 1s the 1993 1994 very low runs 1n Prince Wilham
(17 Anything further we need to take up before we call the (18) Sound for the hernng
(18) jury? 19 AYes
(199 MR O NEILL One housckeeping matter Your Honor and @0 Q Now have you — have you generally looked at run failures
(200 we ve cleared this with the defendants On June 20th 1994 @1 of herrning and other fish?
(21) the tnal transcript erroneously recorded pre admitted 22 A Yes Ihave
(22) Plaintiffs Exhibit Number 3754 as 3704 On June 21 2% Q And can you describe generally what you have - you have
23) Plamnuffs Exhibit 3754 was withdrawn by the planuffs 24) looked at the scientific hiterature on these matters?
(24) Neinther Plamnuffs Exhibit 3754 nor Plamnuffs Exhibit 3704 @ AYes
(25) should be 1n evidence
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Q Generally what have you found?

A We looked at 56 run failures throughout the world 45 of
which were involved herring 71 percent of those declines or
failures were associated with overfishing and then somewhere
on the order of 40 percent were associated with either food

[¢}]
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()
“@)
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Vol 36 6441
A No That would be the forecast that Fish & Game made from
the 92 season moving to the 93 This 1s what they expected
toseem 93
Q And that s the year that the runs failed to matenalize
anywhere near the expected numbers?

(6 supply problems or temperature problems There were other 6) A That scorrect The actual size was somewhere down around
(n natural factors that were involved too changes in the m here 30 000
(8) oceanographic regime particularly changes in currents that ® QIncdentally before I forget it how was the 1994 run
(9 would not allow the larval fish to get into their pnime feeding (9) size given the size of the 93 run?
(10) grounds disease — there was one case out of the 45 that (10) A What 1t appears to me 1s the event that was the problem
(1) mvolved disease 1n the manumes of Canada (1) happened from 92 to 93 and that what you re looking atin
(12) ~Q Now 1f [ heard you correctly you said - (12) 94 18 the fact that the fish have come down to a new biomass
(13) & A One more thing There was a small number that were (13) level
(14) assoctated with changes 1n the predators on the herning (149 Qln 93”7
a5y QIfI'heard you nght, I think you said 71 percent were (15 Aln 93 And then they are moving to 94 with approximately
(16) associated with overfishing? (16) natural mortality Fish & Game feels the natural mortality 15
(1 <A Correct (17 around 68 - let me rephrase that They think 68 percent of
(18) 2Q And then I heard you say 40 percent ~ (18) the fish survive from one year to the next that s the
(19 Altdoesn taddup night That s because 1n some case (19 survivorship figure that they use And if you take 30 000 tons
(20) either food supply or temperature coupled with overfishing or 20) and apply that figure -
(21) one of these other problems was there Very often these @n Q30 000 tons was the 93 biomass?
(22) failures are not due to any one single factor but due to the 22) A Correct Apply that 68 percent figure you get about
(23) building up of several factors 23 20 000tonsin 94 and that s the approximate amount that they
24 Q Now you ve looked at some of these kinds of factors 1n (26) report for the btomass in 94 So the events — you re not
(28) connection with Prince William Sound? s 25) looking ata second hitin 94 you re looking at something
!
Vol 36 6440 Vol 36 6442
1 ™A Yes sir (1) that happened from 92 to 93 with a continuation of the
2 Q And have you looked at the size of the biomass and the (2 biomass at a lower level after that
3 trend and the size of the biomass? ® QNow Ikind of interrupted you Dr Pearson and you were
@ AYes (4 aboutto Ithink explain the significance of this increasing
() MR COOPER 1 d like to show the witness 8524 A (5) biomass 1n your view
(6) 111go ahead and offer 1t Your Honor (6) A Just thatif you look at this trend you ve got more and
 (Exhibit DX8524 A offered) (n more fish into the system over the last ten years maybe even
8 THE COURT Objection? ® 15
©® MR JAMIN No objection ©® Q Now have you also looked at weight information about the
(10 THE COURT Defendants 8524 A is admutted (100 weight of the herning over this same kind of & ime frame?
(11y (Exhibit DX8524-A received) (1) AYes wehave
1y BYMR COOPER (129 MR COOPER And let’ssee Exhibit 5331 B to help
13 Q Can you tell us what you have got here on this exhibit and (13) 1llustrate that I Il offer 1t Your Honor
(14 what 1t signifies to you? (14 (Exhibit DX5331 B offered)
(1 A Yes sir This exhibit 15 dealing with Prince William (155 THE COURT The number agamn?
(16) Sound herning stock size or biomass and the red is the amount s MR COOPER DX5331 B
(11 of biomass that was harvested The yellow 1s that amount of (n MR JAMIN No objection
(18) biomass that escapes harvest So the total biomass 1s the (1% THECOURT Itisadmtted
(19) total height of the bar And as you can see you had biomasses (19 (Exhibit DX5331-B received)
20) on the order of 30 000 inthe 70s They have increased in the 200 BY MR COOPER
@1 80s to around 60 000 and then starting before the spill they @1 Q Now canyou explain what you have here Dr Pearson? And
(22) started to nse (22) maybe we should start with explaining what the vertical scale
23 Q Rob 1s pretty good about cleanng that up (23) 1s here
24y Now let s see we ought to take 2 moment the purple bar 24) A The vertical scale here 1s the amount of weight that s
(25) the blue bar that s not an actual number? 25) ganed from one fishery to the other
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Q Now this 1s 1n - you re looking at a parucular age of
herring here?

A This parncular one 1s for the six year olds going to be
become seven year olds The bait fishery occurs 1n the fall or
winter 1n Prince William Sound and normally the fish between
the bait fishery 1n the fall and the spring fishery which 1s
the sac roe fishery gamn weight But in recent years the
amount at which they have gained that weight has declined

Q They have been gaining less and less weight?

A They have been gaining less and less each year

Q Between the fall and the following spnng?

A Correct sir And then in the 92/ 93 time frame they
actually lost weight

Q What does that signify to you that pattern?

A There are several things 1t can signify Coupled with the
high nse m the biomass 1t indicates that there may be a
density dependent response dealing with growth 1n the fish
The other thing 1s there may be a problem with the food supply

Q When you say density dependent can you explain what you
mean by that?

A Sorry sir Density dependent response 1s 2 response that
has to do with the density of fish or other ammals  So if the
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that tells them how much water they have filtered and then
they can settle the volume of zooplankters and come and figure
out what the volume of zooplankters are per cubic meter of
water

Q That s in mulltliters?

A Milliliters of zooplankters per cubic meter

Q So this has basically gtven you information or a picture of
how much zooplankton there 1s 1n a given umit of water 1n the
Sound”

A That s correct

Q And th:s 1s information that s taken near the AFK hatchery?

A That s my understanding yes

Q And what then does this information — what s its
importance to you?

A There 13 two things here  One 15 the decline With the
possible exception of two years here you ve had an overall
decline to a new level here 1n the recent years and 1f you
recall growth started to change from the other graph That
was 1 about 83 or 84 so there 1s something going on with
food supply as well as growth and biomass

Q Have you also looked at information concerning temperature
1n Prince Wilhiam Sound?

(23) density goesup you get more fish 1n an area and some 23) A Yes wehave
(24) parameter light growth falls that s called the density 24) Q Why 15 that of sigmificance to you?
(25) dependent response A density independent response is one 25) A Because of the potenual for temperature to play a role
Vol 36 -6444 Vol 36 - 6446

(1) that s not hinked to the number or abundance of fish (1) both 1n growth and 1n terms of other things that may be

> QNow have you also looked at information about the food » 1mnvolved in fishenes dechines

(» supply for herring 1n Prince William Sound” 3 MR COOPER 1 d like to show you DX8996 -

4 A Yes wehave @ MR JAMIN No objection

$) Q There 1s some information available on that? ¢) MR COOPER - which we Il offer

© A Yes 6) (Exhibit DX8996 offered)

m Q We have Exhibit 8896 DX8896 I d like to show you ( THECOURT Defendants 8996 1s admitted

® MR JAMIN No objection ® (Exhibit DX8996 received)

9 MR COOPER 1 dofferat » BYMR COOPER
10y (Exhibit DX8896 offered) (10) Q Now does this reflect information concerning temperature?
a1y THE COURT Defendants 8896 1s admitted (1) A Yes itdoes sir
(12) (Exhibit DX8896 recetved) (12) Q Can you tell us what you re looking at here what
3» BYMR COOPER (13) temperatures you re looking at?
14y Q Thus 1s the food supply information? (14 A We re looking at the three months that are the winter
(15 A This 1s one piece of information on the food supply 1n (15) months December January and February from stations near
(16) Prince William Sound It was supplied to me by Dr Cooney of (16 Montague Island and Prince William Sound and some other
a7n the University of Alaska That1s one that has kind of 2 7 stations near Sitka
(1®) longest ime frame This 1s other pieces of information out (18 Q And these are -
(19) there but they are not as coherent as this one (19 A These are the monthly temperatures and for that block of
200 Q Canyou explain what these bars are? And we 11 start with 20) time we ve chosen the coldest monthly temperature and plotted
(21) the vertical axis on the left @n that
(22 A What you re looking at here are the zooplankters 22) Q They are temperatures of what?
(23) essentially the volume of zooplankters per cubic meter They 23 A The sea surface sir
(2¢) take a plankton net and haul 1t through the water This 24) Q Notthe air butthe -
(25) captures the zooplankters And they have a meter 1n the net 25) A Notthe air the water
Page 6443 to Page 6446 907-258-7100 MIDNIGHT SUN COURT REPORTERS
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(0 Q And canyouexplain then what your graph here 1s showng?
2) A Well as youcansee Sitka has shown some - Sitka has
(3) shown variation 1n that range but you can see that the
(4) temperatures have failen 1n Prince Witham Sound and then tn
() 1992 and 93 they were 2 7 degrees centigrade The long term
(6) averages for Prince William Sound are wn this range here so
(7 we ve had increasingly colder winters i Prince William Sound
® Q SoifIputbackup DX5331 the weight change how does
(9 that weight change trend and especially the part here 1n 1992
(100 and 93 where 1t actually turns into a weight decrease
(1) correlate with the temperature mformaton that you looked at?
A12) A This point here (1indicating) 1s the point where you had the
_(13) coldest winter moving from 92to 93
(4 Q And 1t was after that coldest winter 1n 1993 the herring
(15) run bastcally failed 1n Prince William Sound?
-(16) A That s correct sir
(17 QNow Dr Pearson do you think anybody - do you or
~anybody
(18) else as far as you know know for sure what caused the run
(19) failure in 19937
200 A Idon tbelieve that anyone has the answer nght now and I
(21) agree with Fish & Game that 1t needs a lot more research
(22) Q Based upon the information that you do have including this
(23) information that you have described 1s 1t your — do you have
(24) an opimon whether or not that run failure was due to natural
(25) events? b
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(Exhibit DX8981 A offered)

MR JAMIN No objection

THE COURT DX 8981 A 1s admitted

(Exhibit DX8981-A received)

BY MR COOPER

Q Dr Pearson this follows a format that the jurors have
seen before but essentially you have placed on here 1n the
column enutled planuffs slash Hughes 1s that your
understanding what the plaintiffs through Mr Hughes therr
expert witness are claiming 1n the lost harvest for 93 and

94 because of the o1l spill?

A Yes Iunderstand that the first two numbers come from view
graphs or exhibats that they have made The last two numbers
come from taking the amount of money that they talked about
dividing by the price to get the tonnage

Q And thss 1s 1n tons of product?

A Yes

QLet ssee And you ve broken 1t down 1nto roe on kelp for

937

A Correct

Q And if we just stick with that one the plainuffs
estumate - if there 1s an ADF&G estimate we ve been trying to
putthatin Was there any ADF&G estimate?

A Notthat I m aware of

Q And over here we reflect zero That s based upon your

Vol 36 6448

() A lIbelieve it was due to long term natural processes that

-

[©))

Vol 36 - 6450
opinion that you just testified to?

(2) were going on 1 Pnnce William Sound @ A That the events are due to natural causes rather than the
(3 Q Let me see if you can sum up your opintons Dr Pearson ¢ Exxon Valdez spill
(4 First with respect to exposure that may have occurred to the 4 Q And the same then the same pattern with respect to 1993
) o1l1n 1989 onthe 1989 yearclass do you have an opmion on (9 sac roc 94 roec on kelp and 94 sac roe?
6) that? © A Correct
™M AYes sir ¢ MR COOPER Dr Pearson 1have no further
8 Q And what s your opinion on that? 8) questtons Thank you
(% A Ibeheve that the exposure in 1989 was low that the % MR JAMIN Your Honor may I approach the witness?
(10) effects were imited and that based on the return of the 89 0) THE COURT You may
(11) year class later you don t have that being translated into a (1) CROSS EXAMINATION OF WALTER PEARSON
(12) population level effect that the effects were buffered by the 12 BYMR JAMIN
(13) natural processes that herning had natural events that herring (13) QDr Pearson by your nght shoulder I ve put some exhibats
(1) had (14) that we re going to talk about together and they are right
(ts) Q How about with respect to possible exposure in 1990 the (15) here If you wantto move those out of the way that s fine
(16) year after the spll? 16 AndI vealso sir givenyou yourdepositton which 1s here
(1m A lbelieve there 1s some potential for exposure in 1990 but (17 Canwecall 8981A which 1s the one that was just up
(18) as we discussed and as some of the Trustee data shows there (18 Dr Pearson let s start talking about this last exhibst
(19) 1s little or no effects 1n 1990 (19) that Mr Cooper discussed with you during your direct Okay?
200 Q And no effect at the population level? 20) A Yes
@21 A And no effect at the population level @21) Q Now 1s this a document you prepared sir?
22) QDr Pearson let me show you one final exhibit here This 22) A This was prepared for my tesumony
23 1s part of the series that we had been trying to prepare for 23) Q It was prepared by someone else though?
(¢ the jury to heip them guide through the verdict form 249 AYes
(25 ultimately but this1s Exhibit DX8981-A 259 Q Who was 1t prepared by?
MIDNIGHT SUN COURT REPORTERS 907-258-7100 Page 6447 to Page 6450
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(A The graphics department () A Mr Melton 1s the last one?

2 Q That s the graphics department of Exxon? @ QYes

3 A Correct (3) A Yes those three

) QNow Isce that 1989 1s notup here  You re not tesufying 4) Q What was Mr Mackey s position with Exxon?

(5) that the closure of the fishery 1n 1989 which resulted 1n no (5 Aldon tknow what his exact title was but he was the

(6) fishery at all for commercial fishermen 1 Prince William Sound (6) environmental coordinator for Exxon during the spill and then
(n forhernng was not related to the o1l sp1ll? (M became kind of a chief scientist within the group that was

® A No but there was one small bait fishery 1n 1989 (8 dealing with the spiil-related 1ssues

9 Q That was 1n the fall? ® Q And who was - what was Mr Kunkel s position?

(100 A Yes (10) A He was a study analyst He was the technical

(1))  Q The main fishery 1n 1989 your tesumony 1s that that 1s (11) representatuve on the contract which 1s typical of all the

(12) related to the Exxon Valdez o1l spull 1sn t1t? (12) contracts we work We have a technical representative
(13 A The closure? (13) Q Techmnical representative for Exxon?
(14) QYes (14) A Correct
(1s) AYes (15) Q What was Mr Melton s position?
(16 Q And the o1l spill 1s a substannial factor 1s that right? (16) A Hecame on later He was the successor of Mr Konkel
(1n A The o1l spill was the reason for the closure (17 Q And are any of those gentlemen in the courtroom here
(18) Q Was the reason all nght Let me take a look at the today?

(19) second to the last exhibit that Mr Cooper showed you the one (t8) A IthoughtIsaw - yes Roger Melton 1s here and Al Mackey
(200 about the food supply in Prince William Sound (19) 1shere Idon tbeheve I see Mr Konkel
@y AYes 0) Q Now at the time of your deposition 1n September of 93
(22) Q Now this data 1s exclusively from the area adjacent to the 21) you mndicated that since the o spill 1n 1989 about
23) AFK hatchery 1sn t1t? 22) four and-a-half years before you had - before you were
24 A Yes 23) deposed the bulk of your funding about 80 percent of 1t had
25 Q And the AFK hatchery 1s not an area where herring spawn 1s (24) been 1n connection with the Exxon Valdez oil spill 1s that
(25 nght?
Vol 36 6452 Vol 36 -6454

) 1t? () A That figure 1s about nght

@ ANo 2 Q And at the peak of Batelle s involvement as many as 60

» Q And Exxon has done no other work with respect to (3 people were working on tins hernng study 1s that correct?

() zooplankton abundance hasit? 4 A That s correct

(5) A That s correct 9 Q And thatdoesn t include the Batelle group that was related
(6 QNow aslunderstand sir from your tesumony yesterday ) to Mr Neff or the other Batelle experts who have tesufied

(0 before this htigation you had done work for Exxon and for the (0 those 60 were 1 hernng weren t they?

(8) American Petroleum Insutute 1s that right? () A That s correct butI believe they also included people

9 A That s correct ) from other orgamizations as well
(10) Q And your imtial report in this iugation which was (100 Q Now when you started your field project let me see 1f I
(11) presented to plamntiffs was presented and prepared for (11) can getyou to agree as to the design It was - the objective
(12) submission to the Atlanta conference 1n Apnil of 93 that AST (12) of the Pactfic herming study 1s to ascertain whether specific
(13) conference? (13) aspects of herring reproduction show 1njury attributable to the
(14 AYes (14 o1l contamination from the Exxon Valdez o1l spill Is thata
(15 Q And pnior to the presentation of that report it was (1s) correct statement?
(16) reviewed by Exxon wasn ¢ 1t? (16) A That s a correct statement
(1n A It was internaliy reviewed by my people and given - and an QNow asIunderstand it alarval study was started tn May
(18) the client had review yes (18) but 1t was not pursued because of the inability 1n May to find
9 Q And the chient1s Exxon? (19) the larvae with the gear that was used Is that correct?
200 A That s correct (20) A That s correct
@) Q Which means Exxon reviewed 1t? @ Q And you would have liked to have had more information on
22) A Yes (22) larvae wouldn t you?
23) Q And you ve worked with three Exxon scientists in connection 23 AYes
(2¢) with your papers Mr Al Mackey Mr Konkei and Mr Melton 1s 24 Q And one of the reasons was that you wished you had more
25) thatcorrect? 25 information on the larvae butdidn t 1s that they were ~
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excusc me [ m trying to use your words and sometimes they are
a litle confusing and sometimes I m a little confused
One of the reasons you wish you would have had more on the
larvae 1nparticular where they were located later in the

m
2
)}
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ornotthe 88 year class had been exposed to ol did you”?
ANo sir

Q We talked about the larvae now we talked about juveniles
In 89 when the oil spill occurred 1f history was repeatng

(s) season 1sn tthat nght? (5) self the 88 year class of herring would have been in the
©® AYes (6) southern portion of Prince William Sound 1s that correct?
0 Q And that was because 1t s your belief that there was a (0 A Based on the work that had been done 1n the 20s and 30s by
8) senous lack of information about where the juveniles are in ® Rosafeld (ph) but I also mentioned there was other work done
- ) general and in 1989 specifically? (9 by Fish & Game people 1n the Cook Inlet area
(10) A You switched life stages on me (10 Q So your clamm 1s that some of these fish that were one year
(1) Q Let sdo larvae first Where the larvae are in 89 and (11) old were down 1n the outer and eastern districts of the Kenai
(12) where they were specifically — where they were specifically in (12) Penmsula 1s that correct?
- (13 1989 13 AYes
i} (14 A Data would have been very useful yes 4 QAndyousay isitnot—1sntittrue sir thatas we
(15 Q Did the Trustees do a study where the larvae were m 1989? (15) look at the areas where you say the 88 fish were you re
&) A Yes (16) telling us that some of them were 1n the Prince William Sound
- (17 Q And that was Miss Norcross? (17) area and some were along the Kenai Peninsula 1s that nght?
(15 A And Dr Gerst (ph) (18 AYes
N (19 Q And that study was called Larval Fish Distnnbution and (190 Q And you re saying — you re agreeing with me the area where
200 Abundance in Prince Wilham Sound and Resurrection Bay 1n (20) they were 1n the Sound was otled 1s that night?
19927 1) A The southern end 1n Montague there was oiling through
(21) A Say thatagam 22) there yes
22) Q The study was called Larval Fish Distribution and Abundance 23 Q And we re going to talk just a little bit about this Kena1
' l 23 1n Pnince Wilham Sound and Resurrection Bay? (24) Peninsula area
— (24) A lbelieve —Idon trecall the exact title (25) Now 1sn tittrue sir thatin 1989 the Lower Cook Inlet
2% Q That was 1ts subject matter? ¢
o
o
-
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1‘J 1y AYes (1) was closed the outer and eastern districts were closed because
2 QAnd Dr Norcross found that most of the larval herring that ) of the presence of o1l from the Exxon Valdez o1l spill?
(3) were taken m the trawls were taken primarnily from the oiled 3 A There was a closure there yes
) IL (4) areas the southwestern area of the Sound? @ Q And herning was closed?
) Albeheve that s correct ) A Correct
— 6 Q And not the eastern and northern areas of the Sound 1s ) Q Soevenifyou re right that Prince William Sound herning
(n that nght? (0 were not yust 1n the Sound but down along the peninsula that

| 8
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(15)
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A That s correct She s taking trawls that are out 1n the
middle of these areas as opposed to near the spawming

Q And where she took the trawls and found the larvae were mm
the path of the 01l weren t they”?

A Where the o1l had gone through yes

Q We 1l talk about that a little bit more

Now the 1988 herning were one-year-old fish or juvemle
fish to clanfy that at the time of the spill were they not?

A Yes

Q And you don t know with any certainty where those juvenile
fish were physically located in March of 89 do you”

A We have only supposition and some data

®

9
(10
an
12)
(13)
(14)
15
(16)
an
18
19)
(20)

was 1n an area where there was o1l and there were closures
related to o1l just f1ike there were 1n the Sound?

A Yes buti1t s all 2 matter of how much was 1n the water
column

Q All nght And we I talk about that for sure sir

Now other than the 1ssue of now attemptng to determine
the location of the 88 year class at the time of the o1l
spill you haven t done any other work on juveniles have you?

A Say thatagain sir other than —

Q Other than the 1ssue of now attempting to determune the
location of the 88 yearclass where you talked about some
were 1n the Sound some were along the Peninsula you haven t
done any other work studying juveniles 1s that correct?

P! 200 Q But you don t know with any certainty? 1) A That s correct

J 21) A Not absolutely for sure no (220 QLet s take a look at what effect 1f any the o1l spill had
22 QInfact youdidn tdo any studies on juvenile herrng at 23) on the hermng that were coming into spawn in 89
2y all did you? 2¢ In 89 some adult hernng samples were collected right?

] ! 24) A That s correct 25 AYes

L @25 Q And you didn t attempt with field work to determine whether

P

i
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() Q You collected some?

@ AYes

» Q And some adult work was done 1n 1989

@ A Correct

(9 Q And you started but did not complete that work 1s that

(6) correct?

(n A lnterms of the aruficial spawn study?

® QYes sir

(9 A We only had fish from one bay
(10) Q And you didn t compliete the work?
(1) A So1t s incomplete yes
(12) Q And you did no studies on chromosomes at that tme did
(13) you sir?
(199 ANo
(15 Q And you would have hked to have completed that study?
(6) A Iwould have liked to have completed that work yes
(it Q Now with respect to these fish coming backin 89 1t's
(18) your understanding as well 1sitnot that they come back into
(19) this area 1into the south and southwestern areas of Prince
(200 William Sound as they are returning to spawn?
1) A The overwintenng grounds — there may be overwintering
(22) grounds within the Sound as well so — but the general 1dea 1s
(23) that they are moving from the south to the north to get to the
24y north and northeast parts of the Sound
@5) QTo gettothisarea the north and northeast area so they

Vol 36 - 6461
(1) conditions were in 89 in Prince William Sound 1n terms of
(2) where the food was that they were eaung have you?
() ANo
* Q And you haven tdone any specific analysis with respect to
(5) the food chain effects or accumulation through food cham
©) effects?
(M A We ve looked at the hiterature on potential exposure
(8) through ingested food
9 Q But what I m focusing on here you didn t do any research
(10) 1n connection with that?
(1) A Field study?
(12) Q Field study
13 ANo sir
(19 QNow you re aware of a paper by Mr Anderson on the
(19 cumulative effects of petroleum hydrocarbons on marnine
(16) crustaceans’
(tn AYes sir
(18) Q And you ve found sigmficant in that paper that 1t presents
(19) the concept that it s not only the total level of hydrocarbons
(20) that 5 umportant to consider but also the duration of
1) exposure how long the fish or other species are near
(22) connected with this hydrocarbon 1s that night?
23) A That s correct
24 Q And will you agree with me sir that the species that are
(25) 1n an environment where there 15 these water borne

Yol 36 - 6460
(1) are coming up from the south?
@ ACorrect There are some up off Knoll s Head n the winter
(3) too
® QHave you done any work to determine how many off Knoll s
(5) Head 1n the wintertime”
6 A No
(M Q Now let s take a look at what Exxondid Once they spawn
(8) near the intertidal or beach you would assume they would
begin
(9 ecating 1n earnest in those areas woulda t you?
(100 A There 1s a period of ime where they just hatch out when
(11) they still have the yolk sac
(12> QI mtalking about the adults now So these are the fish
(13 thathave spawned in 89 and as [ understand 1t your
(14) testimony on direct was that when they come 1n they don t eat
(15) for a while before they spawn?
(16) A That s correct
(1n  Q But when they are done spawning they are veracious eaters
(18) are they not?
(19 A Ibelieve that s the word I used
200 Q And they begin their veracious eating in the same area they
(21) spawned do they not?
22) Alt s probable
23) Q And they continue eating eisewhere?
2¢ A They move to the summer feeding grounds yes
25) Q Now you ve not done any specific analysis as to what the

Vol 36 - 6462
(1) hydrocarbons where the hydrocarbons are mixed with water
that
) they bioaccumulate that they accumulate the hydrocarbons in
(3) therr system?
) A Are you speaking of all species or just herring?
(5) QLet s talk first about hernng  Would you agree that
(6 hemng broaccumulate?
M A They can pick up hydrocarbons from the environment yes
® Q And that s not exactly what I wanted to get and you know
9 that they don tjust pick them up but they accumulate them
(10) over ime?
(an AYes
(122 Q And mussels do that too don tthey?
13) AYes
(14) Q And there was a major study by Trustees on mussels?
1% AYes
t6) Q And the Trustees found that fish that stayed pretty much 1n
(17 the same place Species that stayed in the interudal arcas
% hke cut throat trout, there was sigmificant problems a year
(19) and two years after the spill with those species?
20) A ldon tknow about the problem They found evidence of
(21) exposure by examining the bile
220 Q And these species are pretty much say residents n that
(23) near-shore environment?
2¢) A IfIrecall the paper that s true of some but maybe not
29 all

-~
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(1) Q The cut throat trout that s true of?
@ A1 mnot totally familiar with cut throat but I think
(3) that s correct
¢y Q Now Exxondidn tdo any work to determine the duration of
(5) exposure to Exxon Valdez o1l — to the herring from Exxon s
© o1l didt?
(m A The work that was done on water quality speak to those
(8) 1ssues
(9) Q But that has to do with the waterinthe area I'm
(10y focusing on the fish itself Did Exxon do any work sir to
(1) look at what was happening to the fish through .
bioaccumulation?
(12 A Notthat I m aware of
(13)r Q Now let s take a look at the work that youdid You did
(14 ¥study eggs and you did some work studying larvaec didn t you?
(15) *~A Yes
(16) ~ Q And you did laboratory analysis of field samples”?
anZA Yes sir
(18" Q And you didn t do any kind of experimental exposures of the
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days

Q Well let s use the fashionable one The microlayer 1s at
the very top part of the ocean 1sn t1t?

A Yes

Q And I think you told us yesterday that some people use the
term to describe 1t where 1t s a few microns thick uptoa
millimeter And Prince William Sound hernng can feed 1n the
microlayer can t they?

A They can feed at the surface yes

Q And just so that we re sure when I say they can feed at
the microlayer you re agreeing with me that they feed at the
mucrolayer?

A For some portion of them they can do that yes

Q And you agree if you have Exxon Valdez crude at the
microlayer that s a place where the juveniles could have been
exposed”?

A There 1s some exposure that can occur there

Q Now yesterday you told us that 1t tends to accumulate
pollutants it being this microlayer tends to accumuiate

(19 field eggs though where you would bring the eggs back to the (20) pollutants and you can find pollutants there 1n greater
(20) lab and experiment with different concentrations of oal? 1) concentrations than you can 1n the water column beneath Is
21) A Notthen That was the subject of the API study (22) that true?
(22) Q What? 23) A That s true
(23) A That kind of work had been done under the API study 24 QNow you know that Dr Neff proposed to do a quanntative
2¢ QIn1985” 25) sheenstudy And sheen is that layer night on top of the
(25) A 83and 82 z
Vol 36 - 6464 Vol 36 - 6466
() “Q And reported 1n 857 (1) mucrolayer isn tit?
) ARught (2 A Well sheen s visible oul or other — 1t s where something
3) Q But you didn t do any of that sort of work 1n connection ) on the water becomes visible to the naked eye
(4) with the review of the Exxon Valdez effects” @ Q So when we re seeing a sheen that s part of that
59 ANo sir (5) mucrolayer?
(6 QNow you re aware of research conducted by Dr Rice and ©® AYes sir
(0 research conducted by Dr Kocan on events of exposure to QDo you know that Dr Neff proposed to do a quantitative

(8) herning on hydrocarbons in various amounts over varying
pertods
(9 of ime aren tyou?
(10) A Yes
(1) Q And you didn t analyze your data in any equivalent manner
(12 did you?
(13 A1 mnotsure I follow that
(149 Q Well you didn tdo the same sort of work that Dr Kocan
(15) did or that Dr Rice did?
(16) A The API study has some parailels with both pieces of work
an QButl m talking about the 1989 Exxon Valdez ol spill  You
(18) didn tdo1t1n 1989 did you?
(19 ANo
20y Q Now I found 1t interesting that you began to focus
21) yesterday on this microlayer Is that calied a neuston?
222 A No Theneuston sir are the amimals that live at the
23) surface of the ocean
24 Q Dud scienusts sometimes use the term neustonic layer?
25) A Yes sir although microlayer 1s the fashionable one these

24

sheen study with specifically designed sampling to sample the
thin layer nght under the surface where the oil dnfted and
where o1l might be washing off the beaches to see whether they
were a potential hazard to aquatic ammals but that Exxon
decided not to do the study don t you?

A I believe that s the case yes

Q You re aware of research sir which indicates that toxins
concentrate 1n this microlayer from a hundred to 10 000 times
higher than 1n the surrounding water”

A Yes

Q And Exxon did no expenmental work on the neuston oron
this microlayer 1s the word that we re using?

A Yes sir that s correct

QIn fact do you know that when Exxon sampled for water
quality 1ts contractors were under orders to try not to get
sheen or the top layer of the water for those samples which
were called samples at zero depth?

A I m not sure that that s the case sir Ithmk -
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(1) Q Youdon t know? (1) Q- that are 1n the upper chain that go up to the
2> Aldon tknow that ) hydrocarbon chemicals that have 32 and 33 and 34 atoms of -
(3) Q Now yesterday you remember we talked a little bit about (3) carbon in them? !
(¢ gas chromatograms Do you remember that? 4 AYes i
() AYes (9 Q And there are distinct peaks 1n that range 1n the crude o1l
& Q And you said that the document you referred to which I (6) one?
(n think we gave the number 1978 showed that Dr Kocan must M AYes ‘—
have ® Q Now let s go back and look at the one that s diesel o1l 1n
(8) had some whole o1l 1n his sample rather than diesel range 9 solution The peaks there stop around C 24 don ¢ they?
9 hydrocarbons Do you remember that? (10) A I think that there are some that go out a litle b1t
(100 A We were talking about the presence of alkanes above their (1)) further than that
(11) solubility (12) Q A hetle bat further butnotoutto C 34 It snota
(12) Q But you did tell us that indicated there was whole 011? (13 crude oul gas chromatogram 1s 1t?
(13) A That there would be droplets (14 A It s cutoff a Iittle bat at the higher ends yes
14y Q Now you had come to that by looking at some of these gas (15) Q1It s notacrude oul gas chromatogram 1s1t? The base
(1s) chromatograms that were 1n Dr Kocan s field notes? (16) line for the diesel fuel o1l which 1s these dots stops and
(16) A Lab notes (17 that s below C-24 nght?
(10 Q And when you looked at those lab notes did you see other (18) A C-241s here 1n the diesel
(18) gas chromatograms one of which said or which was a gas (19 QRught the base line stops for the diesel and thereisa
(19) chromatogram of crude o1l 1n solution and another one which @0) C-24 peak night”?
was @) A Well there 1s peaks beyond C 24
20) diesel o1l 1n solution? Did you come across those? 22 Q Verylow?
a1) A lbelieve those were 1n there yes @3) AYes
(22) Q There ts a document next to you sir where I ve collected 24) Q Not consistent with crude o1l nght?
(23) afew of those Do you see that? 25) A lItdoesn t go out as far as the crude o1l yes
24) AYes
25) Q Now probably Mr Cooper was right yesterday that the jury
Vol 36 - 6468 Vol 36-6470
(1) 1sn t particularly concerned about these gas chromatograms 1) QNow will you agree with me that the gas chromatogram that
(2) certainly notas much asIam butI want you to look sir for 2) you looked at yesterday and that for diesel o1l which I put
(3) a moment at the diesel gas chromatogram and the crude o1l gas (3 before you now are essentially the same? Will you look at _
4 chromatogram that are in that document 4 themclosely? And sir I Il add one more thing If youdon t
) AYes () know 1t s okay to say that
©) Q Will you agree with me sir that the gas chromatogram that ©® Al mlookingatE 2 now?
(0 1s displayed and that you talked about yesterday with Mr M QYep That s the sample Mr Cooper showed you yesterday
(8) Cooper and that s the one that has 1271 1n the corner 1s ® A And the question 13?
9 essentially the equivalent of that for diesel o1l? 9 Q Aren t the gas chromatograms for the diesel which 1s what
(10) A You re gomng to need to walk me through 1t agan (10 Dr Kocan said he was looking for and that Mr Cooper showed
(an QIwill You might guess I ve walked myself through them a (11) you yesterday essentially the same?
(12) couple times (12) A In terms of where they stop?
(13) Here 1s the diesel o1l one and that has a particular (3 QYes sir
(14) pattern of responses to these different hydrocarbon chemicals (14) A Itappears that they are more sumilar yes
(1) which make up crude o1l and make up diesel which i1s some 1%) Q So the one that Mr Cooper showed you yesterday 1s not
(16) components of crude o1l? (6) evidence that crude o1l was 1n that sample 1s1t? It s
(tm A Right (tn evidence that diesel was in that sample?
(18) Q And then there 1s another one 1271 that Mr Cooper (18) A You mean diesel fractions?
(19) referred you to yesterday 19 Q Diesel fracions you bet ya
200 A Yes 20) A He didn tuse diesel o1l for its preparations What we re
21)  Q And finally there 1s one for Valdez crude oil @1 talking about 1s that the alkanes that were present in both
22) A Yes 22) diesel - or can be present in diesel and are also present in
23) Q And the Valdez crude o1l one reflects a bunch of peaks 23) crude oil were 1n there
(24) does it not — 2¢) Q Butif whole crude o1l sir had gotten nto the solution
25) AYes 25) wouldn t you see the equivalent of the crude o1l sample that
i
t
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(1) I ve shown you? (1) Q Well let s just talk generally about slicks adjacent to
2 A One would have to look at whether they cut the - you would (2) the shore then You re not sure this 1s o1l adjacent to the
(3 have to look at the methodology because sometimes - (3) shoreline?
because 4 ANo
(4 some of these take a long time to elute a long tme for the » Q Will you agree with me sir that when o1l 1s on top of the
(s) higher fractions to come out of the machine They often cut (6) water that this capacity for evaporation of the VOAs 1s
(6 things off at different levels and when you look at the Valdez (0 decreased because there 1s a barrier and the barner 1s the
(n crude o1l the runs appear to be a bit longer on that analysis ® ol?
(8) than they do on the one that was done under the diesel ® A Well the VOAs are going to come out of the oul itself
(9 protocol (10) evaporate out of the ol itself
(10) So without going back to the actual methodology Icant (1)  Q But for the VOASs in the water 1t s easier for them to
(1n~really tell whether the supposition here — [ need to do more (12) evaporate when there 1s no o1l on top?
(12) “analysts (13) A That s probably true
(13)* Q But will you give me sir that on the basis of the gas (1) Q And the same thing 1s true for those polycyclic aromatics
(14y~chromatograms that what Mr Cooper showed you yesterday 1s (15 those PAHs 1sn t1t?
(15) much closer to the gas chromatogram for the diesel fuel than 1t (16) A For those that evaporate
16);1s for crude onl? an Q Now yesterday you said that Dr Kocan s work was kind of
({p)] ‘A Based on sheer pattern you re correct but I don t think (19 lLike nine o1l spills every anotherday Do you remember that?
(18) that s the 1ssue as) AYes
(19 QNow remember yesterday we talked - or actually Mr Cooper 20) Q And you 1l also agree with me will you not that when the
(20) and you talked a little bit about another cnticism that you 21) o1l is on top of the water floating around moving through the
1) leveled at Dr Kocan for lus work and we 1l call that the (22) water thatn addition to some evaporation of the lighter
(22) spike criticism  You said that by putting fresh solution every (23) components from the o1l that some of the o1l 1s being
23 couple days into his samples that Dr Kocan was introducing 24) dissolved 1nto the water that s adjacent to the oil 1sn ¢t 1t?
(24) ~spikes? 2s) A That s correct
29) A Yes that s what he was doing t
Vol 36-6472 Vol 36 6474
m 4”‘0 And your point was that they were artificial and so that 1 Q So for an area that has the o1l going through 1t ke we
2) fouled up the experiment 1s that right? 2) saw on that HAZMAT video yesterday and we re going to take a
(» A No that s not exactly the point ¢ look at that but for an area that has 1t going through 1t and
4 Q What was the point sir? 4) 1t s going through 1t for two wecks or three weeks every day
(&) A The point was that when you look at that he only reported (5) every hour there 1s this dissolution into the water this
(6 for that particular concentration something on the order of ten (& solution process 1sn t there?
(n PPB -yes ten PPB when 1n fact for part of the time he had (M A Yes 1t dominates at the beginning part and becomes less
® something on the order of 70 and at the end of the 48 hours he (8 later
(9 had something on the order of 20 ©® QBut sir you'll give me that that first week that second
(10) Q Did you review Dr Kocan s teshmony 1n this area sir (100 week that third week as the o1l was moving through Prince
a1 from the tnal? (1) Wilham Sound that s the early stage of the process 1sn tit?
(12) A Yes 12) A The first week certanly
(13) Q And you remember when Dr Kocan said that this kind of 13 Q So1f we re at a particular spot and the o1l 1s passing
14y thing could definitely have happened out n the field? (14) through 1t 1t feels like there was an o1l spill every day for
(15 A In the sense of - I don t recall that specifically (15) sevendays or two weeks 1sn tit 1n terms of the solution of
(166 Q Well let s take a look and see whether we can get some (16) the o1l 1nto the water?
(11 agreement here Thisis a picture sir that s been previously 7 A As the slick 1s passing?
(18) admatted and will you give me this 1s an example of some of ) Q Yes sir
(19) the floating slick adjacent to a beach? ) A Yes sir
20 AT mnot sure I can discern all of that from that picture 200 Q Soif Dr Kocan was nterested 1n getting a feel for what
21y but I will give you that they are slicks @1 1t was like for amimals erther feeding larvae that are
22y QLetmedo this I 1l show you the picture because I know (22) underneath this slick those spikes what you called spikes
23) 1t s a lot easier to see from the stand (23) they are not out of the ordinary are they they are what we
2¢ Al mnot sure what [ m looking at there That could be (24) would expect?
(25) shallow water with some vegetation 25 A Notnecessanly over an 18-day time frame though
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Vol 36 6475
Q Okay I Il take the notnecessaniy
Now let me take a couple seconds Do you have 247-A?
Thisis a tape sir that Mr Rosenthal put together that s
mevidence I m just going to show you about five seconds of
1t

Vol 36 6477
(1) parts per billion we would expect to find about 18 or 19?
) A That s what I believe he said yes
(3 QNow yesterday Mr Cooper asked you So somewhere in
4) between ten this orange column and the blue column 1s where
(5) the problem starts Do you remember that? You were asked

6) (Videotape played) that
(n  Q It was only about three seconds Did you see that? (6) queston”
® AYes M AYes
® QNow that was a fetlow picking up some of the spawn that ® Q Andyouanswered Yes that s where he s starting to see
(10) had o1l on 1t? 9 1t And you meant Dr Kocan nght?
(1) A He was picking up spawn Idon t recall - (100 A Yes
(12) Q Well let me represent to you that Mr Rosenthal s (1)  QButwill you give to me sir with respect to the general
(13) tesumony was that he was taking a picture of a fellow picking (12) approach to reading a table thatif this area nght here
(14) up spawn with otl on 1t (13 (indicating) 1s what happens when we re at zero and this area
(1) A All nght (14) the orange part 1s what happens at 01 that the effect is
(16) Q If the spawn 1s oiled that s where you agree there 1s an (15) starung someplace between the dark blue and the orange not
(17 event with the oil directly 1n contact with the embryos? (16) the orange and the hight blue?
(18 A Yes sir (N A You have to do 1t — you may want to do some statistical
(19) Q That was what you got from your 85 research? (18 analys:s to see which one of those bars 1s statistically
200 A Correct and Dr Hayes work (19) different from the control or untreated situation butin
1) Q Now 1f that picture that we just saw was at low tide and 20) general yes
(22) I m going to represent to you that 1t was and later seawater @ QImean yesterdsy you made a representation that it was
(23) covered 1tas the ude came 1n and seawater covered 1t then 22) between the orange and the hight blue without any statistical
(24) the percentage of o1l 1n the water might not tell us the whole 23) analysis or error bars didn t you?
(25) story about those embryos right because they were already 24y Albelieve I was trying to recall what he was saying and
(25) there were two points at which he had referenced the beginning
Vol 36 -6476 Vol 36-6478
(1) oiled? () ofabnormalines One was at the 250 PPB level for his
2) A Are you talking about the water column concentrations? ) morphological abnormaliies which would be in another graph
¥ Q The water column concentrations that s nght (3 would be the bar the furthest to the right, and ten PPB for the
4) A That s correct 4) chromosomes
9) QInfact water column concentrations in that situation ® QSir agamn with respect I m not sure you answered my
(6) mught be decepnve because some water might have come 1n (6) question
that M A Well Iguess! velostit
(n was relatively clean to that area which had previously been @® Q Let me get you back on track
®) otled? » Yesterday Mr Cooper said to you specifically somewhere
9 Alt sclear from my API work that the droplets are - the (10) between ten PPBs which 1s here and 24 PPBs and Mr Cooper
(10) intimate contact with the o1l and the eggs are the 1ssue (11) waswrong This s really 240 PPBs 1sn t1t?
(1)  QIunderstand that sir but with respect - I don ¢ think (12) A Righe
(12) that was an answer to my question (13) Q He s saymng he s seetng chromosome damage and Mr
1y Al msorry Cooper
(14 QI masking whether if water comes 1n and the water 1s (14) was talking about Dr Kocan and you said yes that s where
(15) fairly clean there aren ta whole bunch of VOA and PAHs 1n 1t (19 he s starting to see 1t
(16) and we looked at water quality adjacent to the embryos that 16 And now you ]l agree with me that he was startng to see
(17 thatmight be decepuve because we know that as you pointed 7 damage someplace between the sample with no hydrocarbons
(18) out 1n 85 the spawn are oiled and that s the real problem? (8 and O1 parts per million that s where he was starting to see
19 AYes sir (19) damage 1sn t1t?
0 Q Now let s take a look at one other thing that we talked 200 A He s starting to see damage by his observations at 10
(21) about yesterday about Dr Kocan s work This was PX499 @) PPB and I beheve that s the statement that he makes in his
22 Now Dr Kocan on this table 1s indicating 1s he not that (222 documents The morphological ones start at 24 the
(23) atno oil in the water we would expect to find eight percent of 239 morphologicai abnormalities start at 240 PPB
(24) this chromosome damage problem and thatat 1 parts per 249 Q But you re agreeing with me now sir he s starting to see
25) mullion - excuse me 01 parts per milhion which 1s about ten 25) it here (1ndicating)?
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M AYes (1) contributed?
@ Q And thatif thus 1s 18 or 19 parts some of the problem 1s @ A And I 11 give you that Miss Biggs also 1s of the opimon
(3) happening before here 1sn tit? You know enough from the way (3 thatit s connected to the o1l spill
4) youdo science 1tdoesn t go inbig steps it works up “ QOkay fairenough And you know that some of the herring
() graduaily doesn tit? (5) that returned 1n 1993 had more herring worms 1n their ovarnies
6 A Yes but you don t know exactly where the threshold 1s (6) than they should have correct?
(n Qlagree with that But someplace between zero and 017 (0 A That was one observation
8 A TenPPB yeah ¢ Q And those two researchers Moles (ph) and Mr Stan Rice
9 QNow 1sityourunderstanding sir that Dr Marty found 9 have concluded that at certain levels of o1l exposure herring
(10) that 20 percent of the Prince William Sound herring that he (10) have mors parasites and the parasites that they have move to
(1) examned following the o1l spill had moderate or severe hepatic (11) other parts of their bodies 1s that correct”?
(12) necrosis? (12) A That s their study yes
(13 A I m not sure whether 1t was 20 percent of all the hernng 13 Q And 1n your own 1989 field research you found that some of
(14)” or 20 percent from the oiled area (14) the herring larvae had swollen penicardial abnormaliies
(15) Q Now let me just bring you to your deposition and see if (15) didn tyou?
(16) that helps you refresh your recollection because I know 1t was (16) A Yes
(1n awhile ago since you've tatked with us about this (1n  Q And this 1s 2 particular kind of abnormality which you
(18) One of the pages up there sir and itdoesn t look hke we (18) understood had theretofore been seen only under chemical
(19) have to refer to this very often 426 12to 16 Do you want (19) exposure 1n a laboratory or n an o1l spill situation correct?
(20) to take a look at that? 20) A Yes that was my understanding
21) A Isityourunderstanding that Dr Marty found 20 percent 21) Q And 1n your own 1985 research for the petroleum mnstitute
(22) of the Prince Wilhiam Sound hernng that he examined had (22) your own work found that crude o1l produced elevated levels of
23 moderate or severe hepatic necrosis? 23) abnormalities in larval herning 1s that correct?
24y Q What s your understanding? 24 AYes
25) A That s my understanding 25 Q Now yesterday sir remember when you narrated a tape of
|4
Vol 36 6480 Vol 36 - 6482
(' Q What 1s hepatic necrosis? (1) that HAZMAT video that Mr Gault had put together the NOAA
2) A1t salesion that s found in the liver It can be either @ fellow?
(3 single or multiple It s where a cell or a group of cells have ™ AYes
@ died @ Q And it showed us the o1l 1n comparnison to spawning?
¢5) Q Your understanding was that Dr Marty was statng from the ® AYes
(6) results of his research that because of the o1l spill and in (6 Q And the point you were trymng to make was that there wasn t
(m talking about 1989 now ten percent more herning died? (» much overlap between 89 spawning and I think you were real
8) Aldon tthink he said that ten percent more hernng died &) careful here you said oiling of the beaches which were
(9 I think he was saying that the mortality rate - based on his 9 adjacent to the spawn?
(100 observations the mortality rate would have gone up ten (t0) A Correct
(11) percent butthat was an estimate (11) Q And I think you said there was nine percent overlap?
(12 QNow John Wilcock Evelyn Biggs Brown both of ADF&G (12) A That was a rough figure yes
(13 joined Dr Kocan in disagreeing with you and opine that the o1l 13 Q Now will you acknowledge that the Alaska Deparument of
(14) spill caused the 1993 and 1994 herning crashes don t they? 14y Fish & Game says that 40 to 50 percent of the spawn in 89 were
(155 A Dr Kocandid I think probably Miss Biggs Idon t know (t5) exposed to the Exxon Valdez oi1l?
(16) about Mr Wilcock - (16) A Ithink they are talking about the areas
(an Q Well nyourdeposition sir let me see if I can refresh an QButyou 1l acknowledge they were saying that was the level
(18) your recollection again Do you remember indicating that Dr (18) of exposure sir? They are not talking about the beaches are
(19) Wilcock of ADF&G dunng the international hernng symposium (19) they?
(200 ndicated that 1t may have been contributed? (200 A They are talking about the whole area where the spawn
@n A Yes butldidn tthink that was as strong a statement as @1) occurs compared to the spull
(22) what you were — 220 Q You Il agree that s thetr number?
23 Q So he says it may have been contributed? 23 A40to 507
(240 AYes 24 QYes
25 Q Andyou Il give me that Dr Biggs Brown says that 1t 2%5) A Yes
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()  Q And you will acknowledge that ADF&G didn t rely on (1) about
(2) shoreline oiling data but on data from mussels that were 1n @ Q And you don t know whether Dr Jahns talked about 1t or
(3) the water to tell if there was exposure or not? (3) not?
4 Al mnotsure that s entrely the case but I believe they # Aldon tknow specifically but that s for the whole of the
() also looked o1l spill trajectory kinds of things (5) Sound
(6 Q But you will give me that they relied 1n part on mussels ® Q But this 1s the area down here this southwestern area that
(7 that were 1n the water to see whether o1l was there? (M we re talking about?
8 A Correct ® AYes
9 Q So they relied on trajectonies and by that you mean where ® Q And Naked Island got a good shot of that didn ¢ 1t?
(10) we would see the 011? (100 Altgotsomeofit The bulk of it I think 1s on the Kmight
(a1 ARight (1 Island archipelago
(12) Q And where we would see the o1l 1n the water night? (12 QI 1l agree with you there Now yesterday you also
(13) A Yes (13) testfied that by April 25 the bulk of the slick had passed out
(14 Q And they also relied on these samples of mussels that were (14) of the Sound Do you remember that tesumony?
(15) 1n the water and they would check to sce by putting clean (15 A Was it Apnl 25th or Apnl 7th?
(16) mussels in the water whether they would bioaccumulate 1s that (e QWell let sseerfIcan -
an nght? (17 Let me show you from yesterday s transcript at 6362 this
(18) A Yes (13 area that I ve highhighted there 1n the red
(19 Q And if the mussels were bioaccumulating o1l then ADF&G (19) A The model asIrecall runsuntil the 25th 1s thatit
20y said that looks to us as 1f there 13 oul there 1s that nght? (200 yes and you can see that the bulk of the spill has passed out
@2) AYes Youdo have to do some things to look — whether @1 of the Sound
(22) you re looking at diesel or some other kind of thing @2) Q So the model runs to Apnl 25th ordo you want to check
23 QSure Now yesterday - let s show that tape of March 31 (23) that to make sure?
20 (Videotape played) @4 A No the model runs to Apnil 25
25 Q1 mgoing to try and freeze it on March 31 sir because 29 Q So you told us yesterday that the bulk of the oil had gone
Vol 36 -6484 Vol 36 - 6486
(1) you testified to this (1) out of the Sound by then?
(2 Wegotiton Apnt 1 butthat s close enough Remember 2 A Actually if you read Dr Gault’s paper I think he talks
(3) you said yesterday — let s go back to March 31 because I want (3) of 1t going out 1n the first week of April
(4) to quote and ] want to get 1t night @ Q ButI want to focus on this 1dea of the bulk of the ol
(5) There we go perfect You said yesterday that s on March (5 Wouldn t you agree with me that if roughly 25 evaporated and
) 31st The o1l 1s down here at that point and there 18 very 40
(0 hittle around Naked Island at that point  Is that what you 6) percent was on the beaches that only leaves 35 percent that
8) sad? (0 worked 1ts way out of the Sound to hit the Kenai Peninsula and
) Albelieve so ) Kodiak and 35 1sn t the bulk?
(10) Q Now did you have a chance to listen to Dr Jahns when he ® A To be more precise I should have said the bulk of the
(11) was here the fella that had been the Exxon head NRDA (10) shick
(12) scientist? an QAll nght thank you sir And that s because 40 percent
a3 ANo (12) of that o1l that was 1n the form of a slick up by Bligh Reef
(14 Q Did you look at his tral tesumony at all? (13) had lodged or stranded on the beaches 1s that nght?
19 ANo 49 AYes
(16 Q Well you re nottrying to tellus sir that because the 1% Q So 1t was the bulk of the remamning slick?
(n HAZMAT picture shows the surface o1l down here that there a6 A Yes
(18) wasn ta whole bunch of o1l sull on Naked Island? 1" Q Would you agree with me sir that Pnnce William Sound
(19 ANo Iwasnt (18) hernng fishermen eamed very little income from that fishery
200 Q And would you agree with me sir that roughly 40 percent 9 m 937
(21) of the o1l or in excess of 40 percent of the o1l that came out 200 Aldon tknow what their income was but the fishery did not
(22) of the Exxon Valdez after stnking Bligh Reef lodged itself or @21) return much
(23) stranded itself on the beaches of Pnince William Sound dunng 22) Q Well you ve charactenzed the 1993 Prince Wilhiam Sound
(24) the summer of 19897 @23) season as acrash haven tyou?
25) A Ibelieve that s to quote the number Doctor Wolf talked 2¢) A Yes
2% Q And there 1s no place other than Prince William Sound 1n
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the state of Alaska that suffered a herring crash in 1993 1s

()

Vol 36 - 6489
opwnton that cold water affected herning 1s that nght?

() there? ) A That s correct
(3 A NotthatI m aware of as a crash @ Q And in the last two weeks you ve worked tento 12 hours a
@ Q And you re not aware of any other herring fishery 1n the (4 day with Roger Melton and Exxon scientists and others working
5) state of Alaska in 1994 where there were not enough herring to (5) on this theory that 1n 1993 and 1994 failures had to do with
(6) open the secason are you? (6) temperature 1s that nght?
M ANo sir (0 Al ve been doing other things besides that and the 1ssue of
3 Q Back when your depositton was taken 1n January of 94 you (8) temperature preceded coming here for the tnal
(9 charactenized what happened tn Prince William Sound with 9 Q Will you give me that you have spent a great deal of ime
(10) respect to herring n 1993 as unusual and unexpected didn t (10) working on this temperature theory over the last couple weeks?
(1) you? . an AYes
~(12) AYes sir (127 Q And working with Roger Melton?
13 Q And you thought that we might see the fish come back in (13) A Yes as well as people 1n my own laboratory have been
(14 1994 didn tyou? (14) runmng stuff down
(1) AYes 15 Q And you concluded that water temperature 1n Prince William
(16) Q And 1t was your opinion then that the 1994 season would (1) Sound 1n the winter of 1992 and 93 was a problem?
. (11 be a return to something more normal? uan A Yes
(18) A Idon tthink that s quite what I was trying to convey (13 Q Butyou 1l agree with me that the water 1n Pnace William
(19) What I was trymng to convey If there were nutntional problems (19) Sound 1n 1993 and 94 was normal?
(200 and the fish failed to elaborate eggs they still might be 20) A It went back up
1) alive and not come back to the beach But what happened mn @1 Q And the temperature data that you reviewed went back to
94 (22) about 83 or 847
22) would tell us whether that explanation was credible or not ) A That s correct
23) Q Let me ask you if you would turn to page 244 of your 240 Q And the reason you didn t go back any further 1n ume was
(24) deposition (25) because of ume constraints trying to get this job done over
(2s) Are you with me on that sir? f
- Vol 36 6488 Vol 36 - 6490
(1) A Had to find the nght volume (1) the last ten days”
@ Q244 and we ll startaboutline 1 Do you remember being @ A Correct
3) asked this question Do you have a prediction as to what will @ QIf you would have had the ime you would have gone back
4) happen in the 1994 herring season i1n Prince William Sound? 4 and looked at temperatures at least back to the 70s 1s that
(%) Andyousaid Idon tcareto~Idon tthink anyone ) nght?
(6) knows for sure Okay? Ibelieve we didn t see fish killed I ® A That s correct
(n think they just didn t come to the beach and we may see them M Q And duning the time period you analyzed you determined
(8) nextyear ) that the winter of 88/ 89 was cold too?
) And you were asked Which would mean 1t would be a large 9 A That s correct
(10) harvest or amount? (t0) Q And just about as cold as the 92/ 93 year?
(a1 And you said It would be a return to something more (1) A Justabout notquite
(12) normal let ssay Were those your words? (122 Q And you didn t synthesize all the data for all the areas
(13 A Yes (13) for which temperatures were reported 1n Prince William Sound
(14 Q You don t hold that opimion any longer with respect to the to
(1) 1994 season do you that s because the fish didn t show up in (14) arnve at your mmimal temperature figures did you?
(e 19947 1) ANo
(n A Correct (16 Q You focused on a particular spot?
(1) Q It s now your opinion that the fish are gone? (17 A We focused on the area around Montague
19 AYes (18 Q And you didn t do any specific analysis of other areas of
200 Q Now I want to just do one more thing sir and [ m going to (t9) the temperature 1n other areas of Prince William Sound?

@n

have you off in less than an hour I know we listened to you

(20)

A No sir

22) over three hours on direct but I want to talk to you about @1 QJustwasn ttume?
23 thisdea of temperature Okay? 22) A Correct
(24) As of your deposition about ten days ago you were trying @3 Q And you didn t compare the temperature 1n other areas ke
25) to get data regarding water temperatures 1n support of your 4) Cook Inlet because there just wasn t ttme?
25) A Only Sitka was the only other area I looked at
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(1) Q And you didn t compare informanon about temperatures 1n (1) reports?
) Kodiak because there wasn t time? 2 ANo sir
3 A Correct (3 Q Have you had a free hand to basically write and express the
@ Q And so you can t sit here today and discount the (4) opinions that are your own?
(5) possibility that if you looked at Kodiak Cook Inlet further (5) A That s correct sir
(6) back 1n Prince William Sound and even further back 1n Sitka 6 QInfact would Batelle accept an assignment under any other
(7 you would see over time there were 1nstances like 1n 88 and (M circumstances?
® 89 n Prince Willlam Sound where the temperature dropped as ® ANo sir
(9 much as two or three degrees for one winter or another and ©® Q Does Batelle normally accept assignments if 1t s gong to
(10) didn taffect herrng can you? (10) 1nvolve hiigation?
(t1) Al mnotsure I follow that all but [ think if you re (1) A Itdoes not normally do so
(12) asking me whether there was similar temperawure drops (12) Q It made an exception here?
elsewhere (13 A Actually what happens 1if you come to ask us will you
(13) and no dechine and I haven t examined that fully I think the (14) tesufy and that s all that was involved we would decline
(14) answer1s yes (15) At the tme we were asked to undertake this piece of work 1t
(15 Q You justdidn t look? (16) was to do a long-term study 1n Prince Wiliam Sound where we
(16) A Correct (17 would be doing a large research project The litigation aspect
(17 MR JAMIN Thankyou sir (1%) only came 1n later
(18) REDIRECT EXAMINATION OF WALTER PEARSON (19 Q And your primary interest when this began was as a science
(199 BYMR COOPER 20) project?
20) QDr Pearson let me try and run through some points here @1 A That scorrect sir
@n If wecan reasonably quickly 22) Q And you wouldn t let Exxon dictate to you what your science
(22) Mr Jamin asked you questons about some people from Exxon 23) outcome would be would you?
(23) that helped you 1n pulling together the information — @4 Alwouldn tlet my chient do that
2¢) A Yes N 29 QInfact we ve had some witness up here as I recall one of
25) Q -thatyou ve utitized?
Vol 36 6492 Vol 36-6494
) A Yes (1) the plamtffs experts who mndicated he testified 15 or 20
@ QIsinfactthat an accurate charactenization what they did 2) ames as an expert witness Have you been an expert witness in
(3 did they help you attain information that you were seeking? (3) many cases?
4 A That s correct ) A This s my first expenence with the court system as an
¢$) Q Dud you also have people working with you from your own (5) expert witness
(6) organmization Batelle? © QNow Dr Pearson Mr Jamun asked you some questions
M AYes about
(® Q Who were some of those princtpal people that worked with (0 a study that Miss Norcross did Do you recalil those?
) you? ¢ AYes
(10) A The person who was doing a lot of work 1n recent ime was ©® QIbelieve if [ remember correctly she trawled up larvae
(in) Mr Lee Artrum (ph) and he was assisted by Dr Collin at some (10) at various places and examined the larvae?
(12) poimnts and by some of the physical oceanographers and (1) AYes
others (12) Q Question number one that was dealing with which year
(13) Q About how many people all together from Batelle have (13) class?
helped (1) A That was dealing with the 89 year class
(14 you with this project? 1% Q Question number two what would that year class - what at
(19 A In the last year or so? (16) most would that year class have contributed to the 1993
(16) Q Well all together as I recail the number nght 1t was (17 hernng biomass composition?
(1m 60 70 something like that? (15) A Somewhere between three and four percent depending on
(18) A Over the whole ttme frame of the project something on the (19) whether you talk by number or weight
(19) order of 80 people have been involved Some of those have Q0 Q So as we have discussed and I don t want to dwell on even
been @) 1if that entire year class had been wiped out which I
20) from Batelle some of those have been from other 22) understand you don t think 1t was could that account for the
(21) orgamizations People have come m and out of the project 23) 93 hernng failure?
22) depending on the skills that were needed at the ame @24 ANo srr
23) Q And these people were people who were not Exxon 2% QNow one other point on Miss Norcross paper Is my
employees?
24 A That s correct
25 Q Had Exxon dictated to you what you should have in your
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(1) recollection correct that she dredged up or towed up larvae? ) Q You mentioned a 1989 aruficial spawn study Dr Jamn -
2) Dredged 1s probably the wrong word 2 1 m going to have him be a doctor here pretty soon
(3) A Dredge 1s notcorrect [t stowed » MR JAMIN Iwillacceptit
4 Q She towed up larvae from oiled and unoiled places 1n the « MR COOPER Doctor of law nght?
(5) Sound? ¢y BYMR COOPER
© AYes (6 QMr Jamin asked you questions about that study and why 1t
(0 Q And she found no difference between the oiled and unoiled (n was terminated Can you describe the circumstances there?
@®) areas? (8) A On the prespawning adults?
9 ANo Whatsense 1nterms of the density or other things? ®» QYes Iassume that s the one he was talking about
(100 Q Well were there aspects of 1t where she found no (10) A In order to do 2 study on prespawning adults you have to
(11) difference? - (1) have prespawning adults and we didn t get up there untl the
%) AYes sir (12) muddle part of April so the bulk of the fish that we would
(13 Q Do you recall what those were? (13) have hked to have caught were ~ they had done their thing and
(19 ANo sir (14 moved on And so we only ended up with fish from two bays
(15) Q Now you were asked questions about the juveniles the and
(16) herring that are beyond the larvae stage but not yet adult (15) the fish from one bay were spawned out and I ended up having
(17) spawners and you were asked questions about whether you (16) only one — kind of half of a study and I didn t think that
(18) studied those Do you recall that? (17 was worthy of making much of one way or the other
(19 A Yes (18) Q That would have been sloppy science to use only a few
200 Q Now you didn tdo any field studies regarding those (19) results?
21y herring? @0) A To have only one sample
(22) A That s correct 1) Q You didn t terminate that study because Exxon came along
23) Q Butdid you - you 1n your teshmony you were telling us 22) and said hey we don t like this and stop 1t?
24y about these juveniles among other things For instance where 23 A No it wasthe events in the field And you know the
(25) they were along the Kena1? (24) histopathological work those were perfectly good samples to
L (25) send to the Iab to look for histopathoioy but the artificial
::
Vol 36 6496 Vol 36 - 6498
() A Rught (1) spawmng just didn’t work out
2 Q You have looked at literature and other sources 1n order to @ QNow Dr Pearson Mr Jamn asked you some questions
(3) find out information about those juveniles? about
4 AYes sir (3) looking to see what might or to what extent fish may have been
%) Q You didn t come to your conclusions about those fish just (4) bioaccumulating o01l?
(6) based upon nothing? %) AYes
M A That s correct © QIncidentally if I recall correctly you did look at some
8 QLetssee Mr Jamun pointed out that the Kenai area the (M tissue samples from herring adults?
) districts along the Kenai1 were closed because of 011 Do you ® AYes wedd
(10) remember that subject matter? ® Q Dud that have any indication whether there was any kind of
(11) A Yes sir (10) bioaccumulation?
(122 Q Now the water quality measurements that you testified to at A Yes
(13 1n your direct examination along the Kenai - I 11 just put (12) Q What did that show?
(14) this on the Elmo This was Exhibit 6146 These water quality (13 A Shght accumulation That was some PAHs in there
(15) measurements here — well those are far below the State of (19 Q But nothing particularly high?
(16) Alaska ten part per billion threshold? (1s) ANo
1 AYes sir (16) QAnd infact if there had been a real problem with
(18 Q And those samples were taken generally along those areas (17 bioaccumulation would you have expected to see - this 1s
of (18 Exhibit4946 A Would you have expected to see this very
(19) the Kena1 where these juveniles were found? (19) large - these very large herring biomasses come in tn 91 and
200 A Yes sir o0 927
@)  Q Soevenif there were closures because of the o1l spill @) ANo sir
(22) nevertheless the water in those closed areas according to Dr 22 QNow Mr Jamin also asked you about whether you did a lab
23) Neff’s measurements and the NOAA measurements were way 23 exposure study pointing outthat Dr Kocandid You
below mentioned
2¢) the State of Alaska ten PPB standard? 24) that you had done one He didn tdwell very long on that
2) A That s correct 25) When did you do your lab exposure study?
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A The work was performed m 1982 and 1983 and reported 1n
1985
Q That was a study that took basically - required a couple
years to compiete?
A We did the work 1n two years

1)
Q
@3
“@
)

- =

Vol 36 6501
the analytical work where he s looking at what he calls the
gasolme fraction and the diesel fraction  So the word really
doesn t apply at all n this situation 1n the sense of what
you re talking about He used crude o1l to prepare his
abstracts ~ or his extracts

(6 Q Wasta very thorough study? & Q Are you saymng 1n some of the fractions the components of
(n A ltwasagood study (M crude o1l are the diesel range?
(8 Q And that was a study of the effects of o1l on herring? 8) A Yes so they make diesel fuel from crude o1l
» A Effects of o1l on hernng eggs  Q So part of crude o1l 1s diesel?
(1) Q You didn ¢ see any reason or need then to have to go and (10) A Right
(1) do the same study all over again after the spill? (an MR COOPER Now could we have PX499?
(12) A That was partof it yes (12) Well maybe we can maybe we can t
a3 QNow he asked you a number of questions concerning the (13 MS STEWART It scomung Justtakes a minute
(14) microlayer situation Incidentally do you know whether there (4 BYMR COOPER
(15) was a study done of sheens? (19 QNow Mr Jamn was asking you questions about this Let me
(16) A There was a sheen study done but the study that Dr (16) justask you With respect to these concentration numbers 24
(11 Neff - or [ think that they were referning to that Dr Neff an PPM 01 PPM [ m reluctant to say 1t because when I start
(18) had proposed was not done (18) dealing with numbers and especially ones with decimals 1n 1t
(19 QMr Jamin didn t refer to any other sheen studies he just (19 I 1l probably get 1t wrong but these numbers — are these
200 asked you about Dr Neff’s? (20) numbers these quantities what was really 1n his lab expeniment?
@) AYes @1) A They represent only the higher molecular weight
220 Q Dud that sheen study indicate whether or not the sheens 22) hydrocarbons They don t represent the hight molecular weight
23) werea - well did that sheen study shed any light onto the @3 hydrocarbons
(24) extent which the herring may have been exposed in the ¢ Q So the bottom Iine 1s that the numbers that are on that
(25) microlayer where the sheen was? (25) chart really do not include all of the components of the crude
Vol 36 -6500 Vol 36 -6502
() A Itindicates that the sheens would come — when you had (1) o1l that he was exposing those eggs to?
2) winter storms that you would see sheens nght after the winter (2) A That s correct sir
(3 storms that by 1990 most of the sheens that they were seeing ) QNow inthatconnection Mr Jamin had a number of
(4) were due to vessel traffic or to natural sources @) questions on the subject of whether or not — we couid have
() QNow Mr Jamin asked you questions about whether Exxon ¢5) 8983 Ican probably call it up here
had (6) Number of questions on the subject of this chart Let me
(6) done a microlayer study Did Dr Kocan do £ microlayer study? (0 jJusttry to understand one thing What Dr Kocan was doing was
(m A Notthat I know of He s done microlayer studies but not () putnng fresh o1l 1n - exposing these herning to fresh o1l
(8) 1n connection with the spill 9 every second day?
» Q Notn connection with the Exxon Valdez oil spill that (1) A That's correct
(10) you re aware of? (11) Q At these hagh concentrations?
(1) A That s correct (122 A This 1s his lowest concentration
(12 Q Dud the Trustees do any microlayer study 1n connection with (13 Q And at his lowest conc¢entrations he still had every other
(13 the Exxon Valdez ol spiil? (4 day spikes up to 70 parts per billion?
(14) A NotthatI maware of (1) A That s correct
(15 Q Dr Pearson Mr Jamin also inquired of you about the -~ 16) Q By the nme we looked at the Gault model and saw the
(16) Dr Kocan s lab expernment Do you remember that generai (17 relanonship between the spawn and the o1i spill the
(17D subject? (18) trajectory of the spill would the - 1n order to — how much
(18 A Yes (19 tume was there that elapses between the buik of the spawn and
(19 Q And he asked you questions about whether some of these 20) the spull 1tself?
(20) chromatograms were 1n factdiesel Do you recall that? @1) A The spill itself was on the 24th the peak of spawning was
2 AYes (22) around the middle of Apnl or the 24th of March to the middle
22 QIf Dr Kocan was using dicsel fuel to expose these herring 23 of Apnl
(23) would that have been at ail reflective of what was going on out @4 Q So that o1l would have weathered for a few weeks”
(24) 1n the field 1n the real world? 25 AYes sir
25) A No he wasn tusing diesel He was using a protocol for
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Q And he s not using the weathered o1i at all?

A That s correct

Q And when o1l weathers a lot of those most harmful
components of it evaporate off?

A That s correct sir

Q Incidentally do the water quality measurements that Dr
Neff took indicate that there were shots of fresh o1l every two
days 1nto the water column?

A No sir What he s seeing 1s that the water quality
measurements go up a little bit and then fall so there 1s one
broad rise

Q Just one point 1n time and then they all trail off after

Vol 36 - 6505

(1 QNow Mr Jamin also quarreied a lot with your temperature

(2 data Let me ask you this Why didn t you focus on the area

(3 around Montague Island for your temperature data?

4 A Because [ believe that s where the bulk of the

() overwintering fish are based on the hydroacoustic surveys
done

6) by ADF&G and one other orgamization out of Cordova whose
name

(N escapes me at the moment

® Q You were convinced that Montague Island was the place to

© look?
(10) A It was the appropnate place to look

(13) that? (1) MR COOPER Thank you Dr Pearson Idon thave any
(14 A Right because he s looking at a wider area (12) further study ~ or questions
(1) Q Now let ssee - 3) THE COURT You re excused
(16 A And none of them by the way are anywhere near those — (14 MR SANDERS May itplease the Court ahousekeeping
(In what we re seeing here (15) matter 1if the Court please For the next two witnesses we
(19 QMr Jamin asked you about larvae and parasites in larvae? (16) have these exhibits to offer These are all defendants
(19 A Yes (17 exhibits 1893 1946 1971 1972 2048 2049 2804 2886
200 QNow the larvaec we re talking about are 89 larvae? 1% 3059 4859 Bravo 4873 4900 Bravo 4904-Bravo 4913
21) A If we re talking about the year of the spill yes (190 5419-Alpha and 6102
222 QAnd again the larvae that were there 1n 1989 were part of 20) (Exhibits 1893 1946 1971 1972 2048 2049 2804 2886
(23) thas class that was never going to be three or four percent of 1) 3059 4859 Bravo 4873 4900 Bravo 4904 Bravo 4913
(2¢) the herring biomass? 22) 5419-Alpha and 6102 offered)
(25) A That s correct 23 MR O NEILL We have no objection
* ¢y THE COURT They are admitted
2s) (Exhibits 1893 1946 1971 1972 2048 2049 2804 2886
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() QLet ssee Mr Jamin asked you a very carefully worded (1) 3059 4859 Bravo 4873 4900 Bravo 4904-Bravo 4913
(2) quesuon and that was whether there was any other herring ) 5419-Alpha and 6102 recetved)
(3 crashn 1993 other than the Prince Willham Sound one Do you 3 MR SANDERS May it please the Court Ican call up
(4 remember that? 4) Dr Olley and assure the Court and the jury that he doesn t
% AYes (% know anything about herring but 1t nught be a good time for a
¢ QNow not restricting 1t to 1993 was there a precipitous (6 break
(0 drop 1n the herring biomass 1n Sitka 1n earlier years?  THECOURT Let s take our break for 15 minutes
® Alnthe 88/ 89 region 1t went from 68 000 tons 1n one ® (Jury outat 10 00)
9) year to 40 and then down to 28 © (Recess from 10 00 to 10 15)
(10 Q Fairly precipitous drop? o) (Jurymmat10 15)
(an A Yes sir (1) THE COURT Mr Sanders?
(12) Q And that was before — well no o1l 1n Sitka? (122 MR SANDERS The defendants call Dr Robert Olley
(13) A That s correct 1y THECLERK Would you raise your right hand?
(14 Q And that was even before the — (14) (The Witness Is Sworn)
(15) A Slightly before and duning the time of the spill (15) THE CLERK Please be seated For the record sir
(16 Q Now incidentally did you find swollen pericardials 1n (16) state your full name youraddress and spell your last name
un Sitka hernng? an please
1) AYes (18 THE WITNESS Robert Edward Olley O L-L-E-Y 374
(19 QIthink Mr Jamin asked you about that but not 1n Sitka (19 Queen Street Niagra On-The Lake Ontario Canada
20) herring What does that indicate to you? 200 DIRECT EXAMINATION OF DR ROBERT OLLEY
(21) A One of the reasons I specifically wanted to go to Sitka @1) BYMR SANDERS
(22) which was an expensive proposition for the client was to test (22) QLet me ask you to tilt that silver microphone up
(23) whether there was a background level or not of this particular 23 What 1s your current employment?
24y hydrocarbon because it was an important thing to my @4 Al mcurrently a professor of ementus at the Unmiversity of
29 1nterpretation They funded the work and we went to Sitka 25) Saskatchewan and president of my own firm
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(1 Q And your own firm 1s called what? (1) courses?
(2) A General Economics Ltd (2 A Well Itaught for three years while I was a student at
3 Q And I want to go straight to your educational background ) Queens from 1960 to 63 and then one year later as an invited
@ 1f youwill Will you describe generailly what your education (4 professor and then the rest of the time at Saskatchewan So
(5) has been? (5) that s 60tonow 35 years
(6) A Well for all of the stuff that s grade school Idid that ©  Q In additton to teaching dunng this 30 35 years have you
(n athome pretty much because I was raised 1n the bush 1n (M done other things besides teaching 1n connection with the field
(8) northern Quebec Then I went to undergraduate school at (8 of economics or 1n connection with the university?
(9) Carlton University 1n Ottawa and obtained a BA 1n economics (® A Well atthe umversity I ve often done the kinds of things
and (10) economists would do for a university but perhaps the most
(10) political science 1n 1960 Then I went to Queens University at (1) 1nterestng thing has been to analyze the significance of the
(1) Kingston Ontario just north of Syracuse and obtained an MA (12) umversity to the local economy The usual argument that gets
(12) m 1961 anda Ph D 1n 1969 (13) made we need some more money Mr Government and we re
(13)  Q And before obtaining your Ph D Doctor did you begin work real
(14) after obtaining your master s degree? (149 important and I explain why we re real important But outside
(1) A Even before obtaining my master’s degree I began work as a (15) the university Ido a lot of work as a volunteer with the
(16) lecturer in economics at Queens and 1n 1963 I became an (16 Consumers Association of Canada which 1s a consumers
(17 assistant professor of economucs at the University of pressure
(18) Saskatchewan That s just north of North Dakota (n group and publishes a magazine and with the Canadian
(19 Q And 1 1974 did you become a full professor at the (18 Standards Association which s like Underwnters Laboratornies
20) Umiversuty of Saskatchewan” (19) nthe US andI ve done a fair amount of business consulting
e Aldd 20) and advice
220 Q Would you tell the ladies and gentlemen of the jury and the @) Q Before I ask you about the consuiting let me ask you about
(23) Court what subjects you taught at the umversity? @2 the length of ime you were involved with the Consumers
(240 A Well Itaught macroeconomics which 1s the study of how (23 Associauon of Canada
(25) economys behave and microeconomics which 1s the study of 24 A From 1965 and Isull am

25) Q So that s almost 30 years?
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(1) markets and individual acions Then I taught industnal ) AYes I veheld atthe nauonal level most of the offices
(2) organization which 1s more specifically the study of markets @ avalable including 1ts charrmanship
(3) and public utihities which 1s also the study of special (9 Q By the way 1 the course of working with the Consumers
4y markets Butmy professional long specialty has been the ) Associatuon of Canada have you dealt with 1ssues involving
(5) teaching of economic development (5) tainted product or problems with product?
) Q And in teaching economic development 1n the University of (& A Many times
(n Saskatchewan did these courses relate to fishing? M Q Have you dealt with fish or fish related 1ssues 1n the
(8) A Well 1n Canada you can t teach economic development ® course of those 30 years?
9 without knowing fishing For the first 150 years of Canada s ® A Yes there have been fish related 1ssues Ido wantto
(10) existence as part of the known world fishing was the only (10) make clear I m nota chemist or a biologist but I was to
(1) ndustry and then in the eastern part of Canada fishing has (11) develop the economics position that the association would take
(12) remained the mar resource industry down to the present day (12) asitlobbied business to change its behavior or lobby
(13) actually down to the cod stocks that disappeared a year or two (13) government to regulate business 1n some fashion or to change
(14) ago and now we don t know (4) the regulations 1n some fashion
(1) Then in the western part of Canada fishing and fur were (19 QInyourconsulung what businesses have you consuited with
(16) the two main industries mn the region called Bntish Columbia (t6) or for?
(10 from 1800 Then the fur pretty weil died out about 1900 but (1n A Well I ve consulted - the list 1s farrly long but just
(18) salmon fishing began commercially 1n the 1870s and has grown (18) some of the well known names Bell Canada and AT&T and
to Waste
(19 and remains one of the three or four most important industries (19 Management Incorporated Arthur Anderson Peat Marwick
200 inthe B C atthistime So the economics development of the 200 Delonte Touche and then a bunch of smaller ones 1f you
(21) far western part of Canada necessarily mvolves the study of 1) wanted me to recite some more
(22) fishing z2) Q1think not
23) Q How long have you taught courses at the collegiate 23) Dr Olley 1 the course of your teaching consulting and
(24) postgraduate level on Canadian and I guess U S economuc 2¢) the other work you ve descnibed has it been a common practice
(25) development which would include the fishing aspect of those 25) for you to make market studies for various industries or
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() businesses? (1) and that was for recognition of my work as a consumer activist
» A Yes Inthe teaching part one of the questions of (2 and I was awarded by the Consumers Assoctation of Canada
(3 economic development for a country like Canada which s the
(4 resource dniven 1n its development one of the questions you (3) Award of Ment pnmanly for my work 1n the field of standards
(5) have to be able to understand and explain 1s how did each (4 and then the umiversity made me a member of Walter Murray
(6) resource wax and wane 1f you like why does 1t become more (¢5) Society And when I retired from the university I retired as
(n 1mportant why does 1t become less important (6) anementus which 1s supposed to recognize that we did
(8 All resource industnies have the feature of boom and bust (n something useful over our ives And then more important to me
(9 and back at the processor level — like the imber cutter or (8) was that the students created an award for teaching excellence
(10) the fur trader or the fishermen and so you have to be able to (9 and named 1t after me so that every year somebody gets that
(11) analyze those factors and explain them and figure out how the (10) award at our university now
(12) 1ndustry contnibuted to sustained economic development (t1) Q Does that — 1s that because you were an easy grader?
which (12) A mafraid my reputation was the other way around
(13) means other industries further processing and so forth So (13 QNow obviously you came to be hired as an expert by Exxon
(19) I ve studied most of the resource industnes in that regard (14) When did that occur?
(15) In the consulting work I ve had to study natural gas and sy Alnearly 92 Ithink
(16) o1l and a number of other imber as part of the consultung (16 Q And 1n order to prepare to do what you and I are going to
(17) assignments (17 go through here this morning what —~ could you teil us the
(13 Q Would 1t be fair to say that these market studies of 18 kind of things you did 1n order to make the study an analysis
(19) resource driven industries as well as others has kind of been (19) that you have done?
20) yourtool of the trade part of your trade since the 1960s? 200 A Well 1t s been a two and-a half year project and I
21) A Probably most of any professional effort has been speat in (21) started from a pretty substantial body of knowledge about
(22) resource industries yes (22) resource industry and a general knowledge also about fishing
23) QAnd ofcourse fishing as you mentioned 1s known — 23 industries Then I applied well-developed techmques for
(2¢y comes within the category of a resource mdustry? (24) analyzing resource industnes and for looking at information
25) A Has that characteristics of primary processors who are 25) and then specifically I did maybe eight or ten things Do you
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(i) kind of at the tail end of the whiplash whatever happens in (1) want me to recite those things?
(2) the market snaps back more viciously to the primary @ QWell Iwould hke to start you through the list because I
producers (3) want to ask a couple questons about them but we may not
(3 Q Now 1nthe course of your career have you wntten books make
#) artictes those kind of things? (4) 1t through the entire list of ten
%) AYes 5) A Well whatlIdid was the first thing I did was assemble
(& Q Have you ever written anything on the fishing industry? (6) the numbers because after all the numbers are what we use
(m ANo  when we re teaching trying to understand how development
(&) Q But you have published a number of articles and I think (8) occurs and then I read all of the existing Canadian studies on
(9 you ve written some books correct? 9 the salmon industry and on B C  both fishing and aquaculture
(10) A The two together and techni