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INTRODUCTION

The project is designed to evaluate possible changes in numbers and distribution
of pink and chum salmon spawning in intertidal and upstream areas relative to
0i1 contamination from the Exxon Valdez spill. A significant amount of pink and
chum salmon spawning in Prince William Sound occurs in intertidal areas (up to
75% in some years). These intertidal areas are extremely susceptible to marine
contaminants and may adversely affect spawner distribution and success in Prince
William Sound.

The Alaska Department of Fish and Game performed spawning ground surveys of the
major anadromous spawning streams in Prince William Sound from the late 1950’s
through 1985. Approximately 116 streams were surveyed at least once annually
during. the peak of spawning. Program funding was severely curtailed in 1987 and
1988; consequently, only 58 streams have been walked annually in recent years.
This study will again expand the number of spawning streams surveyed in order
to document the effect of the oil spill on pink and chum salmen intertidal
spawning. The study will determine the post oil spill distribution of spawning,
help in the evaluation of streams for inclusion in the Injury to Salmon Eggs and
Pre-emergent Fry in Prince William Sound study (OSIAR study F/S 2) and the Salmon
Coded-wire Tag Studies in Prince William Sound (QSIAR study F/S 3), and prov1de
an atlas of aerial photographs and detailed maps for important spawning sites.

OBJECTIVES

1. Determine the presence or absence of 0il on intertidal habitat used by
spawning salmon.

2. Document the physical extent of oil distribution on intertidal spawning
areas. |

3. Estimate the numbers of spawning salmon by species within standardized

intertidal and upstream zones for 140 streams in Prince William Sound.

4, Produce a catalogue of aerial photographs and detailed maps of spawner
distribution for each stream sampled.

5. Identify potentfal alternative methods and strategies for restoration of
lost use, populations, or habitat where injury is identified.



METHODS/DATA ANALYSIS

Study Design

Three crews of two people each will perform foot surveys of intertidal and
upstream portions for 140 major pink and chum salmon spawning streams. Each
stream will be surveyed three times at approximately two week intervals during
the spawning season.

Streams to be surveyed will be selected according to the following criteria:

1 The stream is included in the aerial survey program.

2 A1l streams in the pink and chum salmon egg deposition and pre-
emergent fry projects will be included.

3. Streams enumerated in prior spawning ground foot survey programs will
be included.

4 Streams utilized by salmon stocks from the early, middle and late
run stocks will be included.

During each stream survey the following data will be recorded:

Anadromous stream number and name (if available);

1.

2. Latitude and longitude of the stream mouth;

3. Date and time (24 hour military time);

4, Tide stage; ‘ ‘

5. Observer names;

6. Counts of live and dead salmon by species and tide zone (0.0-1.8 m,
1.8-2.4 m, 2.4-3.0 m, and 3.0-3.7 m above mean low water and
upstream);

7. Weather and comments on visibility, lighting, and other survey

conditions.

A1l data will be recorded on pre-printed mylar data sheets which will overlay
a map of the stream. Stream maps will be drawn from three sets of aerial
photographs prior to the survey. Maps will be improved and modified during the
survey to show the location of tide zones, stakes and key land marks for
identifying zones, spawner distribution within each zone, and the upstream 1imit
of spawning. Particular attention will be given to spawner density and
distribution observations for the 46 streams to be sampled during the Pink and
Chum Salmon Pre-emergent Fry Sampling project (OSIAR study F/S 2).

Streams will be surveyed in a systematic order around Prince William Sound. The
ADF&G R/V Montaque will house and support three survey crews of two people each.
Each two man crew will use a skiff for transport between the R/V Montaque and
the survey streams.

On the first circuit of Prince William Sound one crew of two people will measure
and mark tide levels at each stream to be enumerated. The stream bed location
of tide levels 1.8, 2.4, 3.0, and 3.7 meters above mean low water will be
determined using a professional grade surveyors level and will be marked with
colored coded surveyors stakes (orange, blue, green, and white, respectively).
The bench mark for measuring the tide levels at each stream will be based on the
tide level at the time of the survey. Location and time specific tide levels



will be obtained from a commercial tide stage computer software package run on
a microcomputer aboard the R/V Montaque. The tide Tevel will be relayed to the-
shore based crew via radio.

During the first survey circuit, a composite sample of mussels (Mytilus sp.) will
be collected at the mouth of each stream for hydrocarbon analysis. Results of
the analysis will be used to document the level of oil impact sustained by the
stream. Each sample will consist of enough mussels to provide 10 grams of tissue
(approximately 30 mussels) for analysis. The mussels will be collected 0-2 m
above mean low water in the immediate vicinity of each stream mouth and will be
collected above water to avoid contamination by hydrocarbons on the water
surface. Samples from each stream will be stored in separate glass jars with
teflon lined 1lids. Each jar and 1id will be pre-rinsed three times with
dicloromethane, dried, and kept in locked storage prior to use. Care will be
taken not to contaminate the jar or 1id prior to or during sampling. Each sample
Jar will be neatly labeled with indelible ink or pencil on "Rite-In-The-Rain"
paper. The label will bear a sample number, sampiing date and time, tide stage,
- species, the ADF&G stream name and number, the stream mouth latitude and
longitude, and the sampler name(s). The samples will be stored in the freezer
aboard the R/V Montague until the boat reaches port. At that time they will be
moved to locked shore based freezer storage. Appropriate chain of custody forms
will accompany each sample. »

Counts of live and dead salmon will be made for the five tide zones (the
intertidal zones < 1.8 m, 1.8-2.4 m, 2.4-3.0 m, 3.0-3.7 m above mean low water
and the upstream zone) from the 1.8 m tide level to.the limit of upstream
spawning on all 140 streams for all three circuits. Tide stage will be monitored
continuously and survey times and direction will be adjusted accordingly. 'If
- the tide stage at the time of the walk is at or below the 1.8 m level the stream
walk will begin at the mouth of the stream and progress upstream. The mouth or
downstream limit of the stream will be defined as the point where a clearly
recognizable stream channel disappears or is submerged by salt water. Fish seen
below the downstream Timit will be included in an estimate of fish off the stream
mouth and noted as a comment on the data form. If the intertidal portions of
the stream above the 1.8 m level are submerged when the walk begins, the crew
will proceed to the upstream limit of the walk, walk downstream, and coincide
the end of the walk with the time predicted for the tide to at or below the 1.8
m level. The upstream limit of a walk will be determined by the presence of
natural barriers to fish passage (ie. waterfalls), by the end of the stream, or
by the upstream limit of spawning. The upstream limit of spawning will be marked
on U.S. Geological Survey color aerial photos of each stream following each
survey. '

Count of live and dead fish on each stream will be done by a crew of two
technicians or biologists. For streams of moderate size and having a single
channel the crew members will walk together but independently count live fish.
Each member will tally their count on a mechanical tallywhacker. At the end of
each zone the two crew members will compare counts. If both are comfortable with
their counts and the difference between the two is less than 10% of the lower
of the two counts for the zone, the two counts will be averaged. I[f the two
counts differ by more than 10% of the lower of the two counts both surveyors will
re-count the zone until their counts differ by 10% or less. Upstream counts in
a single channel will be similarly compared at convenient stopping points (ie.
log jams or other clear counting delineators). To avoid confusion with counts



PROJECT BUDGET *

Line Item ‘ Category Budget

100 Personnel Services $ 52,200
200 Travel $ 5,500
300 Contractual $ 58,100
400 Commodities $ 17,900
500 Equipment $ 11,100
700 Grants $ 0
Total . $144,800

! Budget is for all activities performed from March 27, 1989 to
- February 28, 1990.

FUNDED PERSONNEL

Class . PCN Name PFT_mm . SFT_mm
FB II 11- 0

FB I 11- I 6
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FT II - 11- 4
FT I 11- 2
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INTRODUCTION

The project is designed to evaluate possible changes in pink and chum salmon egg
to pre-emergent fry survival in intertidal and upstream areas relative to oil
contamination from the Exxon Valdez spill. A significant amount of pink and chum
salmon spawning in Prince William Sound occurs in intertidal areas (up to 75%
in some years). These intertidal areas are extremely susceptible to marine
contaminants and may adversely affect spawner distribution and success in Prince
William Sound.

The Alaska Department of Fish and Game has performed egg and pre-emergent fry
digs at some of the approximately 900 anadromous fish streams in Prince William
Sound since the early 1960’s (Pirtle and McCurdy 1980, McCurdy 1984). Pre-
emergent fry digs provide an abundance index for pink salmon which is used to
forecast future pink salmon returns. As many as 45 streams were sampled annually
prior to 1985. Since then only 25 index systems considered representative of
pink and chum salmon producing streams in Prince William Sound have been sampled.
* The 011 spill has the potential to cause mortality to the critical egg and fry
life stages and thus an increased and more comprehensive egg/fry dig program is
called for. This project is designed to meet this need by assessing the effect
of the oil spill on egg to fry development of wild pink and chum salmon stocks.

0BJECTIVES

1. Estimate mortality of .pre-emergent fry in oiled and non-oiled streams
immediately following the Exxon Valdez oil spill of March 24, 1989.

2. Estimate over winter survival (eggs to pre-emergent fry) of pink and chum
salmon eggs in oiled and non-oiled areas.

3. Assess loss in production, if any, from changes in overwinter survivar.

4. Use tissue samples from pre-emergent fry and from mussels (Mytilus sp.)
to document hydrocarbon contamination in streams where 0il is not evident

visually.

5. Identify potential alternative methods and strategies for restoration of
lost use, populations, or habitat where injury is identified.



METHODS/DATA ANALYSIS

Sample Sites

Fry sampling was performed on two occasions immediately after the o0il spill in
an effort to assess initial fry abundance and possible fry mortality just prior
to and immediately after oil impact. The second sampling trip was also used to
evaluate streams in the areas impacted by oil for egg/fry dig potential. Thirty
nine streams throughout Prince William Sound were sampled during the first trip.
The second trip occurred approximately two weeks after the oil spill and
concentrated on the Central and Southwest areas of Prince William Sound. During
the second event 14 streams were resampled (representing both oiled and non-
oiled areas) and an additional 17 streams were surveyed to assess their potential
as egg and pre-emergent study streams (Figure 1, Appendix A).

Spring fry digs will be conducted at 56 streams. The 25 streams presently
studied will be sampled to allow for a comparison of abundance data after the
0il spill with historic data. Of these streams, 20 received no oil impact, 3
are suspected of having received some impact, and 2 have visual evidence of oil
impact at the stream mouth. An additional 21 streams will also be sampled.
These streams were selected from areas with no o0il impact to high impact in
Central and Southwest Prince William Sound where the majority of the oiling
occurred. New streams were selected using the following criteria:

1. Sufficiently Tlarge adult salmon returns to indicate a high
probability of success in egg/fry digging. ‘ ‘

2. Past history of egg/fry digging.

3. Streams which had Tow to no oil impact in the immediate vicinity of
high o0il impact streams. This will help account for possible
variability due to differing climatic/stream conditions.

Based on these criteria, the added sample streams have the following
characteristics: two have a history of fry sampling and are in areas with high
probability of oiling, 11 will have no history of fry sampling and are in areas
with high probability of oiling, two will have a history of fry sampling and are
in areas with little oil impact, and six will have no fry sampling history and
are in areas with little oil impact (Appendix A).

Fall egg digs will be conducted on a subset of 31 of the 56 streams sampled for
pre-emergent fry. Egg dig streams have the following characteristics: eight are
in areas with heavy oil impact, five are in areas of moderate oil impact, four
are in areas where oil impact is suspected but the extent of contamination is
unknown, and 14 will be in areas suspected of receiving little or no oil.

Sample Desian

Sampling will be conducted in two phases: egg-digs in October, and pre-emergent
fry digs in mid-March to mid-April. Sampling methods are identical for the egg
and pre-emergent fry digs. On each sample stream, four zones, 3 intertidal and
one above tidal inundation, will be identified and marked by crews conducting
stream surveys under Fish/Shellfish Study Number 1 (Injury to Salmon Spawning
Areas in Prince William Sound). The zones are 1.8-2.4 m, 2.4-3.0m, 3.0-3.7 m




Pre-emergent fry/egg data will be summarized by date, stream, level of
hydrocarbon impact, stream zone, and number of live and dead, fry and eggs. A
mixed effects analysis of covariance will be used to test for differences in 1)
egg to fry survival due to oiling using the 31 streams sampled for both eggs and
pre-emergent fry and 2) fry mortality immediately after oiling using the 14
streams which were replicate sampled in April 1989. Degree of oiling and height
in the tidal zone will be treated as fixed effects. Height in the tidal zone
will be nested within stream, a random effect. Covariates will be provided by
hydrocarbon analysis of mussel populations in close proximity to each stream
(collected by OSIAR study F/S 1).

If no suitable hydrocarbon data are available, analysis of variance will be used.
Degree of o0iling as visually assessed by the mapping portion of the Injury to
Salmon Spawning Areas in Prince William Sound study (OSIAR study F/S 1) will be
used to post-stratify streams. Degree of oiling and height in the tidal zone
will again be treated as fixed effects. Height in the tidal zone will be nested
within stream, a random effect.

An assessment of lost fry production will be made if differences in egg to fry
survival due to oiling are detected. Average survival from unoiled areas will
be used to estimate potential fry density in oiled areas. Observed and potential
fry densities will then be expanded to estimate total observed and potential fry.
The difference between the two estimates will be considered lost fry production.

Specxfﬁc statistics to be estimated are:

1. Number of dead and viable eggs per square meter by salmon species,
stream, and stream zone. ,
Number of dead and live fry per square meter by salmon species, stream,
and stream zone.

Egg to fry survival by salmon species, stream, and stream zone.

Lost production by salmon species, stream, and stream zone.

L= 7S TR S ]



SCHEDULES AND REPORTS

Date(s) Activity

Mar. 27 - Ap. 7 1989 Fry digs in 31 sample streams (first pass).

Ap. 14 - Ap. 22 1989 Fry digs and stream surveys in 31
streams (second pass).

November 1 - 15 Egg digs in 31 test streams.
Apr. 30 - Dec. 15 1989 Laboratory work, fry and egg counts.
June - December 1989 Data entry and analysis

January 1989 Preliminary report on impacts of oil
egg and fry survival.

March 1 1990 Prepare final study plan for the 1990
field season.

March 15 - Ap. 15 1990 Fry digs om 46 study streams.

PROJECT BUDGET*

Line Item Category Budget

100 ' Personnel Services - $ 82,200
200 Travel $ 5,000
300 : ~ Contractual $ 16,200
400 Commodities $ 5,700
500 Equipment $ 40,000
700 . Grants $ 0
Total ' $149,100

! Budget is for all activities performed from March 27, 1989 to
February 28, 1990.



FUNDED PERSONNEL

Class PCN Name PFT_mm SFT_mm
FB II 11- 12

FT I1I 11- 4
FT III 11- 4
FT 11 11- 4
FT 1I 11- 4
FT 1 11- 4
FT I 11- 4
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Appendix A. Pink and Chum salmon egg and pre-emergent fry dig locations.

Proposed Digs

Stream Current 1989 dig 1989 dig
Nunber Stream Name Stream Location | Fry Index 1st Pass 2nd Pass Fry Egg/1
11 Humpback Creek Orca Intet X X X
35 Knoppen Creek Sheep Bay N X X X
51 Control Creek Port Gravina X X X X-c
80 wWhalen Creek Port Fidalgo X X X X-c
87 Sunny River Port Fidalgo X X X
104  None Tatitlek Narrows/Virgin Say X
106 Gladough Creek Tatitlek Narrows/Virgin Bay X
107 8lack Creek Tatitlek Narrows/Virgin Bay X
117  Indian Creek Galena Bay X X X
121  Gregorieff Creek  Jack Say X X X
153  Stellar Creek Sawmill Bay X X X
262 Cutthroat Creek Unakwik Bay X X X
276 Blackbess Creek Eaglek Bay X X X X-¢
322 Coghill River Port Wells X X X
421  Mill Creek Bettes Bay X X X X-c
430 Meacham Creek Pigot Bay X X X
455  Paulson Creek Cochrane Bay X X X X X-c
480 Mink Creek Mink Harbor/Port Nellie Juan X X X X X-c
485 None West Finger Inlet/Port Nellie Juan X X X-¢
495 Chimevisky Creek McClure Bay/Port Nellie Juan X X X-c
506 Loomis Creek North of Eshamy Say X X X-0
804 Erb Creek Ewan Bay/Dangerous Passage X X X-0
618  None Chenega Island - East Shore X X X-0
621  Totemoff Creek Chenega Island - West Shore X X X-o -
628 None Chenega Island - East Shore X X X-0
630 Bainbridge Creek Whale Bay - West Arm X X X-c
632 Claw Creek whale Bay : X X X-0 .
837 None Point Countess outside of whale Bay X X X-0
4853  Hogg Creek Hogg Bay/Bainbridge Island X X X-¢c
663  MNone shel ter Bay/Evans Island X X X-0
665  None Evans [siand X X-0
666 Q'Srien Creek Evang Island X X-c
473 Falls Creek Latouche [sland/West Shore X X X-0
477 Hayden Creek Latouche Island/West Shore X X X-0
678 None Sleepy Bay/North end Latouche Island X X X-0
681  None Hogan Bay/Knight Island X X X X-0
680-2 None Mummy Bay/Northeast Arm, Knight [sland X
682  None Srnug Harbor/Knight Island X X X X-0
684-1  None Marsha Bay/Knight Island X
487  None S8ay of Isles/XKnight Island X
489 None Louis Bay/Knight [sland X
692 None Herring Bay/Knight Island X X X X-o
495  None Drier Bay/Knight Island .X X X-¢
699  None Drier 8ay/Knight Island ) X X X-¢
707 McCleod Creek McCleod Harbor/Montague Island X
711 Hamning Creek Hanning Bay/Montague [sland X
740 Kelez Creek " Montague Island/Northwest Shore X X X-c
7446 Wilby Creek Port Chalmers/Montague Island X X X
747 Cabin Creek Port Chalmers/Montague I!sland X
749 Shad Creek Port Chalmers/Montague Island X X X X
759 Rocky Creek Rocky Bay/Montague [sland X
775  Pautzke Creek Zaikof Bay/Montague [sland X X X
788 Green Creek Green [sland X X X-0
814 Constantine River Port Eches/Hinchinbrook Island X X X X
828 Cook Creek Anderson Bay/Hinchinbrook !sland X X X X
850 Canoce Creek Canoe Pass/Hawkins [sland X X X X
861 Bernard Creek Windy 8ay/Hawkins Island X X X X X-c
Yotal Number of Streams , .25 39 N 46 31

/1 o =0iled; ¢ = Control (not ociled)



Alaska Departmen) of Fish and Game Pre-emergent Pink and Chum Salmon Dala Form
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Pre-emergent Fry and £gg Oeposition Pink and Chum Salmon

fata Fo}m Codes

Field No. 10 - Location Code 1/

_ NIT 4' -6 = 919
NIT 6" -8 = p2g
NIT 8* - 10° = 039
NIT 10' - 12° = pdg
NIT 12' - 15" = @5p
NUPST . = 060
0IT 4' - 6' = Q7p

0IT 6' - 8° = (89

0IT 8' - 10* = 299
IT 10" - 12' = 199
QIT 12* - 15* = 119
QUPST = 129

Field No. 10 - Sublocation code for far right diqit in the above location

Codes.
§ = Where only one channe} exists in sample location.
1 = Right hand channel facing upstream.
2 = Left hand channel facing upstream.
3 = Second (2nd) sample zone in same location.
4 = Third (3rd) sample zone in same location.
5 = Fourth (4th) sample zone in same location.

1/ If a sample location is known as OIT 9' the code would be the same as
0IT 8" - 10'. This applies to all such sample location labels.

Af/ﬂ&n&{ ol @ .
: Caodes for Field 10 on the pink and chum salmon eqg and pre-
emergent fry data form.



INSTRUCTTIONS
PINK AND CHUM SALMON DATA FORM

General Instructions

1) When the same number is to be used throughout a
column or gortion of a cdlumn, draw’a vertical

arrow.

2) Leading zeras and zero entries need not be
entered, but numbers should be right centered.

Specific Instructions

Field S Study Area (Numerical order for area sampled
within a stream).

Field 6 Stream Area (Type of area sampled - 1 for
UPSTREAM with no intertidal, 2 for DOWNSTREAM with
intertidal, 3 for INTERTIDAL, 4 for OLD UPSTREAM,

S for NEW UPSTREAM, 6 for QLD INTERTIDAL, and 7 for
NEW INTERTIDAL). :

Field 7 Temperature (With decimal for Centigrade and
without decimal for Fahrenheit).

Field 8 Crew Leader (0 for UNKNOWN, 1-199 for South-
eastern, 200-299 for Prince William Sound, 300-399
for Cook Inlet, 400-499 for Kodiak, 500-539 for
Chignik and Alaska Peninsula, 600-6839 for A-Y-K
Region). '

Field 9 0Oig type (0 or 1 for spring pre-emergent and
2 for fall egg deposition).

Field 10 Location . (Sapple subgroup of same riffle or
group of similar riffles).

Field 11 Sample Point (Non-identical numbered samples
within a location).

Field 14 Percent Absorbed (Average percent frysac
absorbed for.pink salmon).

Field 19 Percent Absorbed (Average percent frysac
absorbed sor chum salmon).

Field 22 Remarks (1 far Sculpin, 2 for Flatworms, 3
for Roundworms, 4 for Dolly Varden, S for Copepads,
and 6§ for Flounders).

Field 23 Condition (1 for NOT SAMPLED DUE TO SNOW,

2 for NOT SAMPLED BECAUSE DRY, and 3 for MOT SAMPLED
QUE TO WEATHER).

/dﬂpzvufbx KZ. -

Codes and explanations for fields S-11, 14, 13, 22, and 23
on the pink and chum salmon eqg and pre-emergent fry data
form,
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INTRODUCTION

The oil spill in Prince William Sound may cause differential
survival of various salmon stocks in Prince William Scund by
several mechanisms. The Alaska Department of Fish and Game
(ADF&G) , cooperating with the National Marine Fisheries Service
(NMFS), and the University of Alaska (UA), has proposed a series
of studies to measure the effects of the o0il spill on salmon. A
part of this series of studies is an aggressive coded-wire tagging
effort on every species of salmon in Prince William Sound. The
tagging will involve both pink and sockeye salmon from wild stocks,
and coho, chinook, pink, and sockeye salmon from hatcheries,
although the study will intensively focus on pink salmon.

Estimates of the loss of salmon production will come from three
sources. The first source will be direct comparisons among coded-
wire tagged stocks with different exposures to the toxicants. The
second source will be the deviation of post-spill production (catch
and escapement) from estimates of historical production.
Historical production estimates will be based on historical aerial
surveys of spawners adjusted with results from stream life studies
conducted in concert with this coded-wire tagging project..
Finally, the most powerful estimate of loss of production will be
by directly observing the exposure at each particular life stage
for a particular stock group, then applying a priori survival
estimates that can be tied into a particular dose-response
relationship. As an example, suppose rearing Jjuveniles are
observed in habitat with known concentrations of toxic oil
residuals. By knowing the stock origins of these juveniles,
through tagging, a decrease in survival can be inferred from the
results of laboratory studies. This decrease may not be detectable
by observing survival in wild stocks because of natural
variability.

Separate early marine life history studies conducted by ADF&G, UaA,
and NMFS will document the exposure history of each coded-wire tag
lot. Stream life studies, conducted as a part of the coded-wire
tagging of wild pink salmon stocks,; will be used with information
from aerial surveys of spawning areas and harvest records to
estimate the total (post-oil spill) production of pink salmon.
Studies of intertidal spawning areas and fry survival, conducted
independently of the coded-wire tagging studies, will track fry
production of pink salmon in each year of the project from both
oiled and unoiled spawning areas. By applying estimates of marine
survival developed from the tag studies to estimates of fry
production from other studies, estimates of salmon production will
be developed independently of the aerial survey and stream life
studies.



OBJECTIVES

«

To estimate the marine survival rates and harvests of wild
pink salmon from three streams with oil-contaminated estuaries
and two streams with uncontaminated estuaries.

To estimate the marine survival rates and harvests of sockeye
salmon from two watersheds with contaminated estuaries, and
one with an uncontaminated estuary.

To estimate the marine survival rates and harvests of pink,
chum, coho, sockeye, and chinook salmon released from the five
hatcheries in the Sound; two of these hatcheries are in
heavily oiled areas, while three are not.

. To estimate the abundance of sockeye salmon smolts emigftating

from the study streams.

To estimate the extent of straying of returning salmon in
outlying areas. : .

Identify potential alternative methods and strategies for
restoration of lost use, populations, or habitat where injury

'is identified.’

In addition to these objectives a major task of the project will
be to provide marked salmon of known stock origin and exposure
history to the ecosystem for the benefit of researchers sampling
rearing juvenile salmon (Fish Study No. 4), and returning adult
salmon in Prince William Sound.

Methods to accomplish this objective are not addressed
in the plan. They will be developed only if injury is
documented.



METHODS

Hatchery Pink and Chum Salmon

Fry from each of the four private non-profit (PNP) hatcheries in
Prince William Sound will be captured at various times throughout
emergence at approximately the same rate they are released from the
incubators. They will be anesthetized in MS-222, their adipose fin
excised, and a tag applied using Northwest Marine Technology
equipment and tags. Following tagging, overnight tagging mortality
will be assessed and a sample of fish will be dissected to document
tag placement. The tagged fry will then be transported to small
holding areas. They will be observed and fed for 72 hours after
the last fish are added to the holding areas. After the holding
period, the tagged fish will be mixed with their untagged cohorts
to rear for the remainder of their hatchery residency. Total fry
abundance in the population will be assessed using electronic
counters at the time the fry are ponded. Finally, a written
description of the tagging will be developed by Larry Peltz of
ADF&G. This will include a detailed description of each tag lot,
the number of fish tagged, the total number of fish in the release
lot, the average size of the fish at release, a profile of the
exposure history of the release lot to the oil spill, and all
information required by the ADF&G Coded-Wire Tag Laboratory, which
coordinates coded-wire tagging in Alaska. ‘

The four hatcheries will release thirteen groups of pink salmon in
1989. Only one of these groups will not contain tagged fish (Main
Bay Hatchery pink salmon from AFK stock, produced at the Cannery
Creek Hatchery). Each of the hatchery pink salmon tag groups will
contain tagged fish at the rate of approximately 1.7 ppt (or about
1 tagged fish in each 570 hatchery fish released). The tag rate
will be held constant across release groups to prevent confusion
of differential tag mortality with variation in survival between
release groups (see ADF&G Technical Fishery Report by Peltz and
Geiger, In Press; or Geiger and Sharr, In Press). In 1989 chum
salmon will be tagged at the rate of 17 ppt at the Solomon Gulch
Hatchery near Valdez.

In 1990 hatchery pink and chum salmon tagging will continue at the
same level of effort with the addition of chum salmon at the Esther
Island Hatchery:; approximately 250,000 of these chum salmon will
be tagged in one release group using the methods outlined above for
hatchery pink salmon. Tagging at the 1990 level for both pink and
chum salmon will continue until 1993.



Wild Stock Pink Salmon

In 1990 wild pink salmon will be tagged from five stocks chosen to
fit in with the a fry and egg dig survey (Fish Study No.2). The
wild pink salmon tagging is experimental, and will not be a routine
application of coded-wire tag technolegy. Fry will be captured as
they emerge using various means. The fry will be anesthetized with
MS-222 and tagged with Northwest Marine Technology tagging
equipment and tags. The anesthesia and associated trauma will
require that the tagged fish be held separate from their untagged
cohorts, until they appear to have fully recovered from the effects
of tagging. The extent to which the survival and behavior of the
tagged fish can be attributed to other groups of salmon will be
assessed at the time of recovery. The 1990 level of tagging is
expected to continue until 1993. -

H Chincok and Coho Salmo

Prior to tagging, smolt in hatcheries will be crowded using seines.
A sample of smolt will be drawn from each rearing appliance in
approximate proportion to the number of fish in that appliance.
They will be anesthetized with MS-222, their adipose fin excised,
and a tag applied using Northwest Marine Technology equipment and
tags. - A sample of fish from each day's tag production will be
retained to estimate short-term tag loss and tag induced mortality.
~ Following tagging, the tagged fish will be returned to mix with
untagged cohorts. All mortalities during the first week after
tagging will be examined, and the tag status will be noted. At the
end of a week, the fish will again be crowded, and a sample of
approximately 2,000-4,000 fish from each rearing appliance will be
drawn. These fish will be anesthetized, and run through a tag
detector. Petersen abundance estimates for all rearing appliances
will be performed, and any major discrepancies from hatchery
inventory records noted. - Finally, a written description of the
tagging will be developed by Larry Peltz of ADF&G. This will
include a detailed description of each tag lot, the number of fish
tagged, the total number of fish in the release lot, the average
size of the fish at release, a profile of the exposure history of
the release lot to the oil spill, and all information required by
the ADF&G Coded-Wire Tag Laboratory, which coordinates tagging in
Alaska. Tagging of chinook salmon will begin in 1990 and is
expected to be continued until 1993. The tagging of coho salmon
began in 1989 and will be continued until 1993.

Sockeye Salmon

In 1989 wild sockeye salmon will be tagged from at Eshamy and
Coghill Lakes. Smolt will be captured in traps as they migrate to
saltwater. The smolts will be anesthetized with MS-222 and tagged
with Northwest Marine Technology tagging equipment and tags. The
anesthesia and associated trauma will require that the tagged fish
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be held separate from their untagged cohorts until they appear to
have fully recovered from the effects of tagging. As in the wild
pink salmon tagging, the extent to which the survival and behavior
of the tagged fish can be attributed to other groups of salmon will
be assessed at the time of recovery. The rate of tag occurrence
in the stock'will be determined from counts at an adult salmon weir
in each of the systems. Heads from fish with adipose fin marks
will be taken at the weir and the tags decoded. Hatchery produced
sockeye salmon smolts will be tagged using the methods described
for chinook salmon above. The hatchery tagging will begin in 1989
and be continued until 1993. In 1990 a weir will be placed on the
Jackpot system; tagging will begin here in 1990 and also be
continued until 1993.

A cove urve

From 1989 through 1999 the Alaska Department of Fish and Game will
oversee the recovery of coded-wire tagged fish in commercial
harvests of salmon in Prince William Sound. The recovery samples
are from a stratified sample (Cochran 1977). Fisheries will be
stratified by district and within each district into discrete time
segments. The recovery will be further stratified by processor
strata as described in Peltz .and Geiger (In Press). For each time
and area specific stratum, 20% of the catch will be scanned for
fish with a missing adipose fin. Catch sampling will be done in
four fish processing facilities in Cordova, one facility in Seward,
three facilities in Valdez, and one facility in Kodiak. When
feasible, sampling will occur at additional facilities in Kodiak,
Kenai, Anchorage, and Whittier. If feasible large floating
processors will be sampled as needed. All deliveries by fish
tenders to these facilities will be monitored by radio and by daily
contact with processing plant dispatchers to insure that the catch
deliveries being sampled are district specific. In addition to
catch sampling at the processing facilities, approximately 15% of
the fish in the hatchery terminal harvest areas will be scanned for
fish missing adipose fins. There will be a broodstock tag recovery
effort at each of the three hatchery facilities where tags were
initially applied. A minimum of 50% of the daily broodstock
requirements of each facility will be scanned for fish with missing
adipose fins. Finally, there will be an intensive survey of the
adult pink salmon returning to natural systems where tagging was
conducted, and a weir will be operated for sampling adult sockeye
salmon on those systems where sockeye salmon were tagged.

In the catch, terminal harvest, broodstock, and natural system
surveys, the total number of fish scanned and the total number of
fish with missing adipose will be recorded. The heads will be
removed from fish with missing adipose fins. Each head will be
tagged with uniquely numbered strap tags. Recovered heads will be
assembled and pre-processed in the Cordova area office. Heads will
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then be sent to the FRED Division Coded-Wire Tag Laboratory in
Juneau for decoding, and data posting.

«

Tag_ Processing lLaboratory B

A statewide coded-wire tag lab is located in Juneau and operated
by FRED Division of ADF&G. Coded-wire tag sampling forms will be
checked for accuracy and completeness. Sampling and biological
data will first be entered onto the laboratory's. database. Next,
the heads will be processed. This involves removing and decoding
the tags, and entering the tag code and the code assigned in the
recovery survey into the database. Samples will be processed
within five working days of receipt. Sampling information and tag
codes entered into the database will be available for analysis the
following morning. Data will be automatically transferred from
Juneau to Cordova. Eventually, on-line access from Cordova will
provide in-season information to fisheries managers in Cordova to
allow assessment of o0il spill impacts and implementation of any
required in-season management actions. Catch and sampling
information will be integrated with tag codes to automatically
calculate in-season and post-season hatchery contribution
estimates. A historic database of coded~-wire tag information from
Prince William Sound tagging and tag recovery programs will be
.maintained and will -Be easily accessible by managers and
researchers. . )

Dat sis

The first step in the coded wire tag analysis will be to estimate
the harvest of salmon from each tag lot, in units of adult salmon.
Adult salmon from these tagged lots will be recovered in the common
property fishery, the hatchery cost recovery fishery, and the adult
broodstock. For the hatchery stocks, a modification of the methods
described in an ADF&G technical report by Clark and Bernard (1987)
will be used. The specific methods, estimators, and confidence
interval estimators are described in ADF&G technical reports on two
previous studies of pink salmon in Prince William Sound: Peltz and
Geiger (In Press), and Geiger and Sharr (In_Press). Additional
references on methods of tagging pink salmon in Prince William
Sound can be found in Peltz and Miller (1988). In the case of the
wild stocks, the methods and estimators and necessary assumption
are described by Geiger (1988).

The basic principle behind the estimates can be described as
follows. The contribution of a particular tag lot, to a particular
fishery stratum, is estimated by multiplying by the number of tags
recovered in the structured recovery survey, by both the inverse
of the proportion of the catch sampled (the inverse sampling rate),
and by the inverse of the proportion of the tag lot that was
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actually tagged (the inverse tag rate). The escapement
(broodstock) of each tag lot will be estimated using methods unique.
to the particular situation. After the contribution to each
fishery is estimated for the tag lot, the survival is estimated by
summing the estimated harvest of the tag lot in each fishery, and
the estimated escapement (broodstock), and dividing by the
estimated number of fish represented by the tag code.

This process can be expressed more formally as follows. The
proportion of the fish tagged in tag group t (t=1, 2,...,T) is
denoted as P‘. Let N; denote the number of fish caught in flshery
strata i (i=1, 2,...,k), let s; denote the number of fish in that
the fishery sampled for marks, and let g denote the number of tags
recovered with code £ in flshery i. The number of fish from the
tag group £ that were caught in “the commercial fishery, cf, is
estimated as follows:

Qt' =3z .)Sti (N;/s;) p*!

i
The assumptions necessary to estimate C and the associated

confidence intervals are as follows:

(1) the numbers of tagged and untagged £fish are known
exactly; .

(2) the tagged sample of the original hatchery tag group is .
a simple random sample; .

(3) the tags do not affect the fish with respect to the items
under study (survival, timing, homing, etc.):;

(4) none of the marks are lost;

(5) the number of fish in the fishery and the number of fish
in the fishery sample are known exactly:;

(6) the sample of the fishery is a simple random sample (i.e.
every fish in the collection of fish under consideration
has an exactly equal probability of selection independent
of every other fish in the sample); and

(7) all marks are observed and all tags decoded.



Reporting

After the raw data has been posted to the central coded-wire tag
data base in Juneau the Cordova area staff will create in-season
data summaries and a post-season final summary. The results of
these analyses will be completed and published in ADF&G Technical
Data Reports, as well as in other technical and professional
literature after oil spill litigation is completed. A draft report
following guidelines set by the Trustee Council will be completed
by December with the final report completed by the January
following the recovery.

SCHEDULE
DATES ACTIVITY

March 1 to May 1 ' Hatchery Tagging

March 20 to May 1 _ Wild Pink Tagging

May 1 to June 15 Wild Sockeye

October 1 Tag Applicgtion Report
‘ June %0 to September 20 Catch Sampling

December 2i Overall Report

BUDGET/PERSONNEL

PROJECT BUDGET'

LINE ITEM CATEGORY BUDGET

100 Personnel Services $ 898.4
200 Travel ] 20.7
300 Contractual S 528.8
400 Commodities S 87.9
500 Equipment $ 407.1
700 Grants $ 0.0
TOTAL $ 1943.4

Budget is for all activities performed from March 27,
1989 to February 28, 19590.
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Appendix A

1990 Coded Wire Tagging Goals for Prince William Sound

Hatchery tagging '

Total
Valid Release
Projected Tag /Marked

Hatchery Species Release Goal Ratio
Armin F. Koernig ;;;k ) 1;0,000,5;0 2007555---;58 -----
Cannery Creek Pink 135,000,000 225,000 600
Solomon Gulch Pink 120,000,000 200,000 600
Wally Norenburg Pink 250,000,000 416,667 600
GRAND TOTAL - pink 625,000,000 1,041,667 600
Solomon Gulch o Chum ——-10,000,000 50,00;_--585 -----
Wally.Norenbury Chum 50,000,000 lOd,OOO 500
’;RAND TOTAL Chum o ;57580,000 : 1507000 -255 ‘‘‘‘‘
Ft. Richardson ) | T

Whittier Coho 100,000 20,000 5

Cordova Coho A 60,000 10,000 6
Solomon Gulch Coho 1,000,000 50,000 20
Wally Norenburg Coho 3,000,000 100,000 30
GRAND TOTAL Coho 4,160,000 180,000 23
Main Bay Sockeye 2,500,000 100,000 25
GRAND TOTAL Sockeye 2,500,000--- lOgTSOO _—_;;----
Wally Norenburg King 150,000 ----;5,000 o 3 )
GRAND TOTAL ' ‘King 150,000 gg‘,-ggg-"“;““
GRAND TOTAL - ALL 291,810,000 _175517;2;—-‘;;;---‘
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Appendix A

" Tagging goals

- Total
~ valid Release
Projected Tag /Marked

System Treatment Species Release Goal Ratio
oiled Pink 1,000,000 50,000 20
oiled Pink 1,000,000 50,000 20
oiled Pink 1,000,000 50,000 20
Clean Pink 1,000,000 50,000 20
Clean . Pink 1,000,000 50,000 20
Clean Pink 1,000,000 50,000 20
GRAND TOTAL aLL P;;;-—--;,ooo,ooof-zoojggg—--—_gg_-—?-
Coghill - Clean j-SOCReye 1,000,000 sojgoo ‘——;gf—---
Eshamy Oiled Sockeye 1,000,000 50,000 20
Jackpot oiled Sockeye 200,000 50,000 4
GRAND TOTAL aL Sockey;~ 2,200,000 1;0,003—--——13 .....
GRAND TOTAL ALL ALL 8,200,000 4507855--_—-15 .....
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Note: This study plan is for the period 3/1/89 - 2/28/90. It does
not accurately describe plans for the 1990 season. It is expected
that methods used in 1990 will be revised after data collected this
year 2as been analyzed. :
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QVERVIEW

INTRODUCTION .

The early marine period is a critical one for salmon because it
is at this time that the greatest mortality is sustained (Parker
1968; Bax 1983, Hartt 1980; Foerster 1968; Ricker 1976; Nichelson
1986). Mortality is considered to be inversely proportional to
the rate of growth, since a prolonged juvenile period will result
in a prolonged wvulnerability to predators (Parker 1971: Healey
1982; Taylor 1977; Walters et al. 1978). For a possible excep-
tion to this, see Helle (1980). Therefore, factors that lower
normal growth rates during the early marine period, such as toxic
effects of exposure to hydrocarbons, reduction in prey popula-
tions, or increased energy expenditures associated with the
disruption of normal migratory patterns, could have a strong
influence on survival.

0il in the marine environment can- affect juvenile salmon in a
variety of ways. Oil can be directly toxic to salmon; juvenile
salmon are especially susceptible when first in seawater (Rice et
al. 1975; Rice et al. 1984). Sublethal levels of hydrocarbons
can affect metabolism and reduce growth of juvenile salmon (Rice -
et al. 1975). Sublethal levels of water-soluble hydrocarbons can
also damage olfactory lamellar surfaces, conceivably impacting
migratory behavior and feeding patterns (Babcock 1985). 0Oil can
also be toxic to littoral and pelagic macroinvertebrates (Cald-
well et al. 1977; Gundlach et al. 1983). Thus, mortality,
reduction of reproductive potential, or growth inhibition of prey
populations could reduce growth rates of juvenile salmon, and
thus increase their exposure to predation.

During the past decade, five world-class hatcheries have been
established within Prince William Sound. These facilities,
operated by the Prince William Sound Aquaculture Association,
Valdez Fisheries Development Association and the State of Alaska,
produced approximately 535 million juvenile salmeon in 1989. The
hatchery contribution represents roughly half of the total number
of juvenile salmon produced in PWS this year. A coded wire
tagging program marked roughly 1.3 million juvenile salmon this
year. Approximately one in every 1,000 juvenile salmon in PWS
this year was expected to have a CWT. Recoveries of these marked
fish in PWS will play a major role in our assessment of the
impact of the oil spill.

Because salmon constitute the great majority of the economic
resource of PWS, a major effort will be directed at early marine
studies. The impact assessment will be conducted by the Alaska
Department of Fish & Game, the National Marine Fisheries Service,
and the Institute of Marine Science. The research will cover all
phases of the early marine period in PWS salmon, from nearshore
rearing to pelagic migration. Studies conducted by ADF&G will
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focus on the impact of the oil on migratory behavior, studies
conducted by NMFS will focus on pairwise comparisons of salmonid
growth and behavior in oiled and un-oiled nearshore rearing
habitats, and studies conducted by IMS will focus on a comparison
of fry and plankton in an oiled site with data obtained in the
same site a decade earlier (Cooney et al. 1981). Sampling will
be coordinated to produce a single cohesive data bases of 1)
coded-wire tag recoveries and 2) zooplankton and epibenthos
collections with associated temperature data.

We have emphasized a coordinated approach to attaining the
cbjectives. The studies are mainly complementary. A strong
effort is required because of 1) the high value of the resource
and 2) the wide range of habitats utilized by salmon during the
early marine phase. The studies also supplement each other in
areas where extensive sampling effort is required. 1In
particular, strong efforts will be needed to recover tagged fish
because of their relative rarity, and to assess the plankton
biomass because of its patchiness. The three agencies will
cooperate on the tag recoveries and plankton assessment.

GENERAL OBJECTIVES

The following objectives encompass the objectives of the three
component studies in this project. Objective criteria for the
cbjectives are described in the component studies below. )
A. Estimate the effects of oil contamination on abundance,
growth, feeding habits, and behaviocr of juvenile salmcn during
their early marine residence.

B. Estimate the effects of oil contamination on critical habitats
utilized by juvenile salmon during their early marine residence.

C. Describe migration patterns of juvenile salmon relative to
oiled and non-oiled areas of western Prince William Sound and the
residence time of fish in the oil-impacted areas.

D. Estimate hydrocarbon levels in tissues of juvenile salmon in
oiled and non-oiled areas and document oil-related mortalities.

E. Identify potential methods for restoration of lost popula-.
tions, or habitat where injury is identified.

GENERAL METHODS

A. Approach

Objectives A,B. Three basic approaches will be used to assess
effects of oil on juvenile salmon and their habitats: 1) Direct
pairwise compariscns of oiled and non-ciled habitats and the
abundance, growth, feeding habits, and behavior of juvenile
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salmon in these habitats; 2) Comparisons with historical data on
juvenile salmon eceology in Prince William Sound; 3) Differences
in abundance, growth, feeding habits, and focod resources of
juvenile salmon relative to the geographical distribution of the .
oil contam;natlon.

The study team realizes that measuring growth rates is a
difficult task. In the case of untagged fish, the pcpulations
being sampled at different times and different places will, in
general, be different. Another problem that will affect growth
measurements of both tagged and untagged fish is size-selective
mortality: the growth that is measured will actually be the
growth of the survivors. To reduce these problems, conclusions
concerning growth of juvenile salmon will not be based on size
alone. They will be based on several growth-related factors
including size, condition factor, stomach fullness, food
abundanca and temperatura.

Objective C. ~The impact of the oil spill on juvenile salmon
migration patterns will be determined. primarily by the recoveries
of coded-wire tags from juvenile salmon released from PWS
hatcheries. The tags will provide information on the speed,
route, and residence times of specific labeled groups. Tag
recovery rates will also indicate relative abundance of wild and
“hatchery fish at sites throughout western PWS. Catch per unit
effort data will be used to determine the relatlve utilization of
different- mlgratlon corridors.

Objective D. The level of hydrocarbon contamination of the
tissues of juvenile salmon will be assessed by pairwise compari-
sons between oiled and non-oiled areas. Coded-wire tagged salmon
will be collected in such a manner that fish of known point of
origin can be analyzed for hydrocarbons if sufficient recoveries
of specific tag lots are made in a particular time and area.

Objective E. The study leaders will stay alert to possibiiities
for the restoration of habitat and populations that may be lost
or damaged by the oil spill.

B. Standard opefating procedures

Unless otherwise described, sampling and sample handling
procedures were standardized as follows:

Zooplankton was sampled with 20-m vertical tows using 216 and 243
u mesh, 0.5 m-diameter nets. Horizontal tows were not done due
to the presence of oil in many of the sampling sites. Epibenthic
invertebrates were sampled with 10-m horizontal tows using 243 u
mesh, 0.3-m-diameter nets at depths of 0.5 m during tide stages
between -1 and +3 ft.




Beach seine specifications were as follows: 37-m-long; outer
wings, 10 m long, 32 mm "scare" mesh, dyed green, tapering from 1
to 3 m deep; inner wings, 4 m long 13 mm mesh dyed green,
tapering from 3 to 4 m deep; bunt, 8 m long, 6 mm mesh dyed
green, tapering frem 4 to 5 m deep. :

To avoid excessive mortality when large numbers of fish were
caught, fish were placed in a holding tank until processing was
completed. Lots of approximately 300 ml of fish (measured by
displacement in a l-liter beaker) were put through a 2-inch
tunnel tag detector (Northwest Marine Technologies) with a small
stream of salt water. When a tag was found in the lot, the lot
was continuously divided until the tagged fish was found. One
300-ml sample of fry was sorted immediately to determine species
composition and released. Another sample of approximately 80 fry
was preserved in buffered formalin for later size measurements
and stomach analyses. Remaining fry were released. All tagged
fish were blot-dried, weighed and measured (snout to fork). The
tagged fish were then assigned an ID number and frozen individ-
ually. Tags on these fish will be read later by the FRED Tag
Lab. There the heads will be excised from the frozen fish, the
body returned to the original sample vial, and the head assigned
a tag lab head number corresponding to the original sample
number. The frozen bodies will then be returned for storage to
the Auke Bay Laboratory until priority for hydrocarbon analysis
_is determined. cChain of Custody procedures will be used
“throughout transfer and storage of these samples. After the tags
are read, an attempt will be made to pool the fish in 10-g lots
for the hydrocarbon analysis. Excess fish will be retained for
stomach analyses. Untagged fish were left in buffered 10%
formalin for at least 30 days to standardize shrinkage. These
fry were rinsed in buffered sea water, blot-dried, weighed and
measured. Moribund fish, if found, were to be placed immediately
in Bouin's solution for later histopathology studies.

Currents were measured with Marsh-McBirney model 201 current
meters at depths of 0.5 m. Water temperatures were measured at
0.5 and 5.0 m depths.



I. Impacts of oil spill on migratory behavior, growth and
mortality.

Project leader: Jim Raymond, ADF&G

Determination of the impact of the oil spill on the migratory
behavior and growth of salmon juveniles in PWS in 1989 will
largely be based on the recovery of tagged salmon that were
released at various points in the Sound from late April through
early June.

‘OBJECTIVES
(Laetters refer to General Objectives, above):

C-1. Document the impact of oil on the migratory path, speed of
migration, and residence time of CW-tagged salmon releases
in PWS. Determine at the alpha=.05 level whether speeds and
residence times are different in ociled and unoiled areas and
in oiled and unoiled years.

A-l. Compare the growth related factors between CW-tagged salmon
captured in oiled and un-oiled areas. Determine at the
alpha=.05 level whether size, condition factor and stomach
fullness are different in CW-tagged fry collected in olled
and unoiled areas and in olled and unoiled years.

D-1. Document the impact of oil on the hydrocarbon content of CwW-

: tagged fry having known residence times. Determine at the
alpha=,05 level whether hydrocarbon content differs in CW-
tagged f£ry collected in oiled and unoiled areas.

D-2. Document the occurrence of dead and moribund f£ish, and
collect tissues from these fish for hydrocarbon and histo-
pathology analyses.

METHODS
A. study design

Tag lots wera released during time periocds ranging from 1 to 30
days (l0-day average). Recovery of these salmon at later times
and in different places will allow estimates to be made of migra-
tion paths, migration speeds and residence times, and relatively
accurate measurements of growth. Residence times may also
provide information on food abundance and growth, since salmon
juveniles tend to move out of areas with low food abundance.
Approximately 1.3 million tagged fish were released. The
untagged/tagged ratic ranged from 289 to 924 for each tag lot
(500 average). It is presently assumed that the wild and hatch-
ery populations are about equal, indicating that collection of
approximately 1, 000 salmon will be required to recover one tag.
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Thus, an effort was made to recover several thousand juveniles
per day. :

To measure the impact of the oil spill, two types of comparisons
will be used. First, juveniles collected at un-oiled sites and
having known residence times in the Sound will be compared with
juveniles collected at ociled sites having similar residence
times. Second, juveniles collected in oiled areas in 1989 will
be compared with juveniles collected in the same areas in suc-
ceeding years of this project when lower pollution levels are
expected. Data obtained on the untagged fish will serve as a
second, although less accurate, source of information on the
effect of the o0il on growth, distribution and tissue pollutant
levels. The impact of the oil spill .on mortality will be based
on observations of dead and moribund fish, and hydrocarbon and
histopathological analyses of selected tissues.

B. CDllgcticn areas

Six sample collection areas (Fig. 1) were selectad specifically
to recover CWT salmon juveniles released from five hatcheries and
two streams: ’

1. North Perry Island area. This site is expected to yield
collections of fry and smolts from VFDA, Cannery Creek and
Esther hatcheries and wild sockeye smolts tagged at Coghill
Bay. It appears that this site will remain un-oiled. :

2. ~Crafton Island - Pt. Nowell. This area is expected to yield
. collections of releases from the above sites, Main Bay
Hatchery and the wild sockeye tagged in Eshamy Bay. Oil
fouled the Pt. Nowell area in late April.

3. Chenega Eddy between Whale Bay and Pt. Countess. This area
has been previously identified as a fry holding area and is
expected to yield collections of tagged fish from all the
above releases. It is a heavily oiled site.

4. North Twin Bay area. This area is expected to yield collec-
tions of tagged f£ish from all the above sites. Collections
in these areas will determine the distributions of these
fish in the Elrington, Prince of Wales and Bainbridge
passages. It is a heavily oiled site.

5. Sleepy Bay = Pt. Helen area. This area will allow the
measurement of the relative importance of (1) Montagque
Strait and lLaTouche passages and (2) Knight Passage and
lower Montague Strait as migration routes for the above
releases. It is a moderately oiled area.

6. Hinchinbrook Entrance. Collections in this area will help
determine whether tagged salmon use this passage to leave
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the Sound. It is thought that in normal years, few hatchery
salmon leave the Sound by this route. However, because it
is an un-oiled area, some tagged flsh might chocse this
route this year.

These areas were sampled approximately once a week from 5 May
through 11 July. The site at the Hinchinbrook Entrance was
sampled approximately bi-weekly due to the lower tag recoveries
expected there. More frequent sampling was to be done at this
site if a significant number of tags are recovered. One day was
spent at each area. When time was available, additional sites
that appeared to be along important migration pathways were
included.

c. Logistics

A 50' seiner equipped for night navigation was chartered for the

period 8-22 May. From 25 May to 1l July, the Sundance was used.

A crew of three Fish & Game personnel operated the sampling gear

and skiff. At each sampling area, sampling was conducted approx-
imately between 1000 and 2230 h. The boat then moved to the next
station and moored. .

D. Sampling procedures

1. Beach seine and dip nets. Most collectzons, especially
early in the season, were collected with a beach seine
(described above) and 18" diameter dip nets on two or three
beaches in each sampling area.

2. Tow net and purse seine. Two replicate offshore samples
were ocbtained with 10-min tows of a standard FRI tow net
pulled between two boats. The tow net was operated after
dark to increase its efficiency. A 200 ft purse seine (Auke
Bay.design) was used in late June and July. It was used in
areas where concentrations of salmon juveniles were observed
and where a beach seine could not be used.

3. Epibenthos samples. Samples were taken at inshore sites as
described above. Volume and composition of selected samples
will be determined at the FRED Limnology Laboratory. A
maximum of one beach seine site a day (depending on tide
height) was sampled with a single tow of the epibenthic
plankton sled (described above). Samples were collected
during daylight hours.

4. Oceanographic measurements. Water temperatures and salinity
- were measured with a YSI salinometer at depths described
above. Surface current measurements were deleted from the
study plan because initial measurements were uniformly zero
in the sampling areas. Tide levels and directions were



recorded for each sampling site. These data will be used to
help determine migration patterns of the salmon.

E. Fish handling procedures.

Tagged and umtagged juvenile salmon were handled as described
above. Approximately 60 untagged fish of a given species were
randomly selected each day from both beach seine and tow net
catches and preserved in formalin for later weight, length and
stomach fullness measurements. This number should be sufficient
to identify different size groups if they should occur. Stomach
analyses (for 10-fish samples) will be done at the FRED Limnology
Laboratory.

DATA ANALYSIS

In each of the following comparisons, except where noted, the
hypothesis that there is no difference between CW-tagged pink fry
collected in oiled and unoiled areas will be tested with t-tests
at the alpha = 0.05 level. For correlations, the hypothesis that
r=0 will be evaluated at the alpha = 0.05 level.

A. Growth data

Because many factors other than the éresence of o0il can influence
- growth, several analyses of growth-related factors: w111 be done
to, help isolate the impact of oil: :

1. Comparison of oiled and un-oiled areas in 1989.

a. growth curves expressed as percent increase in
length and weight per day
i. CW-tagged fish using size data at time of

release.
ii. Untagged fish using fish caught at same site
: at different times in the season (apparent
growth rate).

b. condition factor at representative times; tagged
and untagged fish.

c. stomach fullness; primarily untagged fish.
(sufficient tagged fish not expected to be
available)

d. epibenthos biomass density.

2. Comparison of oiled areas of 1989 with same areas in
following years uszng growth-related factors shown in
la-d.

3. Correlation of hydrocarbon levels with growth in 1989;
tagged fish.

4. Correlation of epibenthos biomass and growth in 1989.
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B. Migratory speeds and patterns

Migratory speeds will be calculated using the minimum distance
between release and recovery sites and the average ralease date
for a given tag lot.

The best method for describing the migratory patterns will not be
apparent until the migratory data is available. A method
currently under consideration is the construction of "migratory
roses" (similar to wind roses used by meteorologists). These
would be centered at hatchery locations and consist of arrows to
each racovery sita. Specific analyses will include:

1. Comparison of migration of CW-tagged pink f£ry in oiled
and un-oiled areas in 1989. The unciled areas will
include recovery sites of fry released from VFDA,
Cannery Creek and Esther hatcheries and the oiled areas
will include recovery sites of fry released from AFX
Hatchery. :

a. -Migratory speeds.
b. Migration patterns (e.g., migratory roses).

2. Comparison of oiled and unciled areas of 1989 with same
areas in following years.
a. Migratory speeds.
b. Migration patterns.

SCHEDULE/PERSONNEL
1989 1890

Activity Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
Sampling KHOCLOOEXAIOK
Data compil. polocssosssssssrsessd
Data analysis - a : P 000.0000000000000500600000 00
1990 season plannng PO 00000000000 0005000006.004
Project coordination 'O0/0.0.0 500000000 000000000000 0004
Personnel

J. Raymond Project leader 1 Apr-28 Feb

M. Willette Field craw leader 5 May-13 July

FTII (2 posns) Operate sampling gear 5 May-1ll July

FTII Measurement of salmon fry 1 Aug-1l Sep
FTIII Coded wire tag reading (Tag Lab employee)
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BUDGET 3/1/89 - 2/28/90

140
Name - Class Months Salarv total
Jim Raymond FBIII 10.0 6.0 60.0
Mark Willette ° (RS3A) 3.5 4.5 15.8
Dave Morris FTII 2.5 5.0 12.5
Scot Fiscus FTII 2.5 5.0 12.5
Marlene Luke FTII 1.0 3.0 3.0
David Petree FTIII 1.0 4.0 4.0
Total
200
3 RT Fairbanks/Cordova @344 1.0
2 RT Fairbanks/Anchorage @227 0.45
2 RT Fairbanks/Juneau @346 0.7
Per diem 15 @ $90 1.35
Total
300
Vessel charter "Kittiwaka"” 28.0
Food and fuel 3.0
Vessel use "Sundance" food, fuel 5.0
plankton analyses 15 @ $100 1.5
stomach analyses 50 @ $100 5.0
tag lab CWT reading 3.0
talephone 8 mo @ 300 2.4
air & helo charter, PWS " 1.3
air freight equipment 0.4
equipment repair 0.8
offica expenses, misc. 0.2
Total
400
tow net 1.0
beach seines 2 @ $900 1.8
dip nets 0.3
purse seine 1.0
plankton nets 0.5
sample bottles 0.6
chemicals 0.3
survival gear, rain gear 2.0
small boat fuel 250 gal @ 1.20 0.3
spare propellers 2 @ 100 0.2
misc. small beat parts 0.5
misc. scientific supplies 1.2
Total
500
18-ft skiff & trailer, %0 hp OB 12.0
75 hp OB 3.0
CAT OMNI detector 7.5
March McSirney current meter 2.2
freezer, 5 cu £t 0.6
Total
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GRAND TOTAL

107.8

51.1

25.3
137.4



II. Impact of 0il Spill on Juvenile Pink and Chum Salmon and
their Prey in Critical Nearshore Habitats

'Project Leader: Alex Wertheimer, NOAA, NMFS:*
Auke Bay Fisheries Laboratory

The NMFS component of the early marine salmon studies will focus on
comparisons, between oiled and non-oiled areas of Prince William
Sound, of salmon distribution, abundance, size and nominal growth
ratas, feeding habits, and prey abundance. These parameters will
be examined quantitatively to assess if a significant impact
occurred to the juvenile salmon or their food resources.

OBJECTIVES
(Letters refer to General Objectives, above).

A-l. To test at alpha = 0.05 the hypothesis that the abundance of
juvenile pink and chum salmon does not differ between oiled
and non-oiled areas.

A-2. To test at alpha = 0.05 the hypothesis that the size and
growth rates of juvenile salmon does not differ between oiled
and non-oiled areas. ‘ .

B-1. To test at alpha = 0.05 the hypothesis that the prey available
to juvenile pink and chum salmon in the littoral and pelagic:
water column does not differ between oiled and non-oiled
areas.

A-3. To quantify the feeding habits of juvenile pink and chum
salmon in terms of frequency of occurrence, biomass, and Index
of Relative Importance, and to compare oiled and non-oiled
areas using Percent Similarities Index.

A-4, To test at alpha = 0.05 the hypothesis that indices of stomach
fullness do not differ between oiled and non-oiled areas.

C-1l. To determine migratory behavior of juvenile salmon based on
coded-wire tag recoveries; tag recoveries will be incorporated
in the cooperative data base managed by ADFG.

D-1. To test if hydrocarbon levels in juvenile pink salmon differs
between oiled and non-oiled areas.

METHODS

A. Sample Design

Nearshore habitats will be sampled according to a 2x2x3 factorial
design. The first level refers to oiled and non-oiled areas of
western Prince William Sound. The second level refers to two
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general classifications: embayments and migration corridors. For
both oiled and non-ociled areas, two each embayment and corridor
locations will be selected, for a total of 8 locations. The third
level (sites) refers to habitat types, grossly characterized by
gradient and substrate: low gradient beach (<10% grade,
granule-pebbIe substrate); medium gradient beach (12-25% grade,
pebble~cobble substrate); and steep gradient beach (>50% grade,
bedrock or large boulder substrate). Particular sample beaches
will be selected for similarity between oiled and non-ociled areas
in such characteristics as wave exposure, macrophyte coverage, and
substrata. A total of 24 sites will be regularly sampled. If
sample days are lost on a trip due to weather, embayment sampling
will have priority over corridors.

Biological sampling will extend from mid-April to late June. A
total of 5 sampling cruises of approximately 2 week duration will
be required with a 2 day interval between cruises. Each cruise
will be comprised of two separate sampling components.

The first component will be sampling at the 8 locations during the
-1 to +3 £t tide range to collect fish samples for relative
abundance, size, growth, feeding habits, and coded-wire tag (CWT)
analysis (Figure 2). Environmental data, pelagic zooplankton, and
epibenthic zooplankton will be collected at each site. Sampling -
will alternate daily between oiled and non-oiled areas in western
Prince William Sound. Matched pairs of oiled and non-oiled sites
will be chosen so that the pattern of alternation between areas is
"maintained for the duration of the study. This sampling scheme
will allow direct pairwise comparisons between oiled and non=-oiled
locations. )

The second component will include further sampling at the 4
embayments for epibenthic macroinvertebrates at 2 £t intervals from
the -1 to +9 £t tide level. This sampling will provide a measure
of variance of epibenthic prey within the -1 to 3 £t tide window in
addition to supplementing the epibenthic zooplankton sampling in
component 1 to provide a weekly time series on epibenthic prey at
the embayments. This sampling will also provide a measure of
epibenthic prey fields at the higher tide levels (>+3 ft) typically
more heavily impacted by oil deposition.

B. Description of Study Sites

Grade for each sample site will be measured using a hand-held level
and stadia rod, and determining elevation change over a measured
distance (10-15m). Substrate will be characterized at the +1 tide
level. At each end and at the middle of a the sample area, a 0.25
m® area will be assessed as to percent of surface coverage by
different sized substrates. The Wentworth scale (Holme and
McIntyre 1984) will be used to classify materials. Particles
smaller than granule (2 mm) will be classified as sand. The mean
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value for the three quadrats will be used to characterize the
beach.

Macrophyte coverage will be estimated by walking the length of the
sample area at water depths of 0.3 and 0.6 m below given tidal
heights. Percent coverage will then be estimated for kelp,
eelgrass, filamentous algae, and Fucus.

In addition to the above levels of characterlzatlon of substrate
and macrophyte coverage, photographs of 0. 1 m quadrats will be
taken at 2-ft elevation intervals at the embayment sites, from the
-1 to +9 ft tide level. Six quadrat locations will be selected
randomly along an 18 m tape stretched parallel to the water line.
The meter tape will be included in the photograph for scale. The
photographs will be subsequently evaluated for substrate
composition and percent macrophyte coverage.

The general area within 1 km of the sample sites will also be
characterized as to grade and substrate in the -1 to +3 £t tidal
range to determine the relative proportion of the different
"habitats within each location. Because of the time constraints of
the biological sampling during the April-June period, this habitat
classification will be done on a separate .cruise in July.

C. Sample Collection
1. Fish Samples

Sampling at the study sites will be restricted to the -1 to +3
tide levels to standardize tidal effects between sites. Fish
will be captured using 37 m beach seines (described above) and
a seine modified to sample the cliff sites. The cliff seine
is 37 m long and 3 m deep. The wings are 10 m long with 32 mm
"gscare" mesh dyed white. The bunt is 17 m long with 6 mm mesh
dyed green and has a floor of 6 mm green mesh formed by a'9 m
lead line connecting the bottom intersections of the wings
wiht the bunt. ‘

Catches will be sorted to species and enumerated; all salmon
will be checked for the presence of coded-wire tags using an
OMNI coded-wire tag detector. Each coded-wire tag salmon will
be measured fresh for fork length and weight and frozen in
separate 20-ml glass vials. .0n each sampling trip, up to 30
each juvenile pink and chum salmon from each sample site will
be preserved in formalin for later length and weight measure-
ments; 10 of these fish will also be used for diet analysis.
The fish will be placed in oil sample bags, with up to 15
individuals of a species per bag. Each bag is labeled as to
date, set number, time, site, habitat, and number of £fish.
The bags will be stored in a 3.8 liter jar containing 2 liter
10% formalin; one jar is used for the collections from the
three habitats at a particular site for each sampling date.

13



In addition, up to three replicate samples of 50 juvenile pink
salmon will be retained for hydrocarbon analysis, as per
standard operating procedures. These fish will be placed in
120-ml jars while alive and frozen. All other fish will be
released.

As time permits, the shoreline within the general vicinity of
the habitat sites will be surveyed to locate congregations of
juvenile salmon. Beaches will be sampled with beach seines by
both "blind" sets (no fish observed) and "directed" sets (fish
observed). Schools of juvenile salmon will also be sampled
using dip nets where seine sets ars not feasible. These
collections of juvenile salmon will be enumerated, checked for
coded-wire tags, and used to supplement collections for
hydrocarbon and stomach analyses when insufficient numbers are
collected at the reqularly sampled beaches. All other fishes
caught in such sets will also be identified and enumerated.

Prey Abundance

Potential prey of the juvenile salmon will be sampled by
epibenthic sled and vertical plankton hauls. At each of the
three sites within each location, the 0.5 m water depth
(relative to tide height at time of sampling) will be sampled
for macroinvertebrates with an epibenthic sled carrying a 0.3

' m diameter 243 micron net. A measured 10-m horizontal haul

will be made. In the ocffshore water adjacent to the habitats
sampled, triplicate samples of pelagic zooplankton will be
taken with a 20-m vertical haul of a 0.5 m diameter 243 micron
net. Water of sufficient depth for the haul will be located
using a depth-sounder or a sounding line.

A series of epibenthic sled samples will be taken on the
lowest tides of each trip at the embayment sites as part of
the component 2 sampling (see Section A above). The three
sites at each embayment location will be sampled at 2 ft tide
intervals from -1.0 to +9.0 £t tide levels.

Preservation of the samples will be similar for both
epibenthic and pelagic samples. A battery-powered seawater

-pump will be used to wash down the outside of the net. The

contents of the cod-end are then rinsed into a 500-ml plastic
bottle containing-25-ml concentrated formaldehyde and enough
filtered seawater to f£fill the bottle 1/2-2/3 full. The
cod-end of the plankton net will be rinsed using a plastic
squirt bottle and filtared seawater. The sample bottle is
filled to the top, so as to make a 5% formalin solution. The
bottle will be labeled as to site, date, gear, and habitat.
Both an internal and external label will be used. Sample
bottles will be sealed by using plastic thread-sealant tape
inside the 1id, and plastic electrical tape on the outside of
the 1id, to prevent spillage or leakage.
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Hydrocarbon samples

In addition to the samples of juvenile pink salmon mentioned
previously, water samples, mussel samples, and sediment samp-
les will be taken for hydrocarbon analysis at each location.
Two replicate samples of water will be taken at 1.0 m and 4.0
m offshore of each site on each sampling date. The hydro-
carbons will be extracted immediately using dichloromethane
and the extracts frozen or kept on ice. Mussels will be
sampled at or near one of the habitats within each site, and
kept on ice or frozen. A 480-ml glass jar will be filled as a
sample for each site on each sampling date. Sediments will be
sampled at the water line at each habitat within a site; a
120-ml glass jar will be filled from several randomly selected
spots within the beach seine area, using a solvent-clean
spoon. During the epibenthic sled sampling of the -1 to +9 ft
tidal range at the embayment sites, a sediment sample will be
taken in association with each sled tow. All sample jars and
collecting equipment will be solvent-cleaned or heat-cleaned.
See Auke Bay Laboratory Water Quality and Sediment Study Plans
for more detailed protocol.

Environmental data

"Watar temperature and salinity at 0.5 m- depth, wave height,

and current measurements will be taken at each nearshore
habitat reqularly sampled. Water temperatures at 1 m and 4 m
will be taken in association with each set of zooplankton tows
and water samples. Temperature and salinity will be measured
using a Beckman probe conductivity-temperature meter. Current
will be measured with a Marsh-McBirney induction current
meter. Wave height will be measured with a meter stick.
Extent of oil deposition and of visible oil in the water w1ll
also be noted for each habltat.

E. Sample Processing

1.

Fish Samples
a. Coded-wira tagged fish

Coded-wire tagged fish will be stored frozen until
processing for hydrocarbon content. The fish will be
transported from field collection to the Auke Bay
Laboratory, then to the ADFG Tag Processing Laboratory in
Juneau. There the heads will be excised from the frozen
fish, the body returned to the original sample vial, and
the head assigned a tag lab head number corresponding to
the original sample number. The frozen bodies will then
be returned for storage to the Auke Bay Laboratory until
priority for hydrocarbon analysis is determined. cChain
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of Custody procedures will be used throughout transfer
and storage of these samples.

The tag lab personnel will decode the tags, and transmit
the information to NMFS and to the ADFG investigator
coordinating Early Marine Salmon Studies.

b. Size and stomach samples.

Samples will be stored in formalin at least six weeks
before processing to standardize shrinking. Before
processing, samples will be socaked in freshwater for 1-3
hr to reduce formalin fumes. The fish from a particular
set will be arranged on a tray by species, and up to 10
of each species per set selected randomly for stomach
analysis and given an appropriate individual sample
number. The fish will then be measured to the nearest mm
fork length, then blotted lightly on a paper towel and
weighed to the nearest mg. Hard copies of the data,
along with corresponding sample information, will be
retained.

After being weighed and measured, each fish retained for
stomach analysis will be put into a labeled 20-ml vial
filled with 50% isopropyl alcohol or 70% ethanol. )
Subsequent analysis will involve excision of the foregqut
and estimation of stomach fullness.  The foregut will
then be weighed, the contents removed, and the empty ,
forequt reweighed to give a measure of total content wet
weight. The prey items will be identified to a minimum
of Order level and counted. Biomass of prey taxa will be
estimated from dry weights computed for the same or
similar taxa in other feeding habits research (Landingham
1982; Landingham and Mothershead 1988), or computaed from
intact prey if adequate literature values are not
available by weighing a sample of 100 intact
repraesentatives of a taxa dried in a constant-temperature
oven at 60°C for 24 hr.

Zooplankton and epibenthic samples

Upon transport to the Auke Bay Laboratory, the samples will be
logged in by sample number. Contracts will be put to bid for
analysis, with competitive bid procedures used to select among
qualified applicants. For each sample, the contractor will
provide hard copies and ASCII files on floppy disk with the
following information:

Sample number, volume, and wet weight

For each organism:
~ name, to genus for harpacticoid and calanocid copepods,
" all others to order
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Life History Stage
Number per cublc meter (total, mean, range, sd)
wet weight (gm/m), average biomass (mean, sd)
Percent abundance and biomass
Total number of categories
Shannon~Weiner and Brillouin diversity indexes (Pielou 1975)

Because epibenthic samples often contain a considerable amount
of plant material, some samples will be precleaned at the Auke
Bay Laboratory before they are sent to the contractor.
Precleaning will involve picking all animals and eggs from the
plant debris. The plant debris will be saved, and will be
checked by a staff bioclogist (other than the person who
cleaned the sample) prior to the sample being shipped to the
contractor, to ensure the sample has been picked clean. When
samples are sent to the contractors for analysis each sample
number will be recorded and checked against the original
sample catalog. All samples are shipped via the U. S. Postal
Service, certified mail, return receipt requested. All :
shipping documents are retained at the Auke Bay Laboratory.

3. Hydrocarbon samples.

All hydrocarbon samples (fish tissue, water, sediments, and
mussels) collected in the course of this study will be
prioritized by the Hydrocarbon Analysis project as to if and
when the samples will be processed. Procedure for analysis of
these samples is detailed in the Hydrocarbon Analy515 study
plan.

F. Data Management

As much as possible, field and laboratory collection data will be
entered on forms for fish sample collections, including associated
environmental data; coded-wire tag collections; environmental data
for epibenthic sled tidal series collections; length and weight
measurements; and stomach sample analysis. All other associated
data will be recorded in field and laboratory notebooks cataloged
as described below in thHe data archival system. Data will be
entered in as timely a fashion as possible into the appropriate
computer data bases. R-Base/Dos on microcomputers will be used as
a data base system. All data entered will be verified by checking
computer-generated hard copies against the original data records.

DATA ANALYSIS

Preliminary data analysis will involve tabulation of data and
graphical comparisons of parameter values between oiled and non-
oiled sample sites. The following factors will be tested using
analysis of variance (ANOVA): abundance and size of juvenile
salmon; prey numbers and biomass (prey samples); and stomach
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MILESTONE CHART.. X

fullness, prey numbers, and prey biomass (gut samples). Whenever
an ANQCVA F-test for simultanecusly comparing several parameter
means is found to be statistically significant, differences pbetween
means will be tested using appropriate multiple compariscn proced-
ures such as the Neuman-Keulls test (Winer 1971). It is recognized
that empty cells may preclude complete ANOVA tests, and alternate
parametric or non-parametric tests may need to be applied (Milliken
and Johnson 1984). Nominal growth rates between oiled and non-
oiled areas will be compared using a exponential growth medel, and
comparing the regression slopes of Ln weight over time with anal-
ysis of covariance (Zar 1974). Percent similarity indexes between
oiled and non-ciled areas will be developed for both prey and gqut
samples (Whittaker 1952).

SCHEDULES AND PLANNING
A. Data Submission Schedule

The table below summarizes milestone dates and activities. Other
than the reports prepared for the Management Team, the only special
report will be a listing of the tag code and associated sample data
provided to the ADFG Principle Investigator, Early Marine Salmon
Studies. Formal publication of data analysis will be precluded
until release by the Management Team.

= Planned completion dats
- = Actual completion date
1989 . 1990

MAJOR MILESTONES A M J J A 8 0 N D J F

Field activity, cruise reports . - = = =

Completion of epibenthic sampling

processing (-1 to +3 tide) X

Epibenthic sampling

processing (+5 to +9 tide) X
Zooplankton sample processing X

Size data (juvenile salmon) X

Stomach sample processing X
Data Analysis, Abundance, Size, Growth X

Data Analysis, Prey Fields X

Data Analysis, Feeding Habits

Reports: Abundance, size, growth, prey fields X
Reports: Stomach analysis

- - O € D D WD D D D D T D D . - € T S D D D D D D S
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B. Data and Sample Archival

All field and laboratory data forms generated through the course
of this study will be placed in notebcoks numbered according to
the Auke Bay Laboratory 0il Spill Notebook Tracking System (NTS).
All field notes will be similarly cataloged. Trip reports for
each sampling cruise and study plans will also be archived within
the NTS. Copies of computer data files will be maintained on two
microcomputer hard drives, as well as rotating floppy disk
back-up kept in a locked cabinet.

C. Management Plan

Project will be managed by the project leader, under the general
direction of the organization leader. Budget expenditures will
be tracked using the NMFS Auke Bay Laboratory budget management
system. All procurement, contracting, and labor hires will also
‘be according to Department of Commerce, NOAA, procedures, and be
undertaken through the procurement and personnel office at the
NMFS Auke Bay Laboratory.

The following is a list of scientific personnel associated with
the project. The individuals listed are permanent staff
biologists at the Auke Bay Laboratory assigned on a part-time
basis to the project, except for Gish and McGregor, hired
specifically for the study.

Alex Werthelmer, Project Leader, Chief Sc1entlst on sampling
cruises

Adrian Celewycz, Alternate Chief Scientist

Mark Carls, Hydrocarbon Sampling, Water Chemistry

Joseph Orsi, Sampling and logistics

Don Mortensen, Sampling and logistics

Herbert Jaenicke, Sampling and Logistics

Robert Gish, Sampling and Stomach sample analysis

Susan McGregor, Stomach sample analysis

Joyce Landingham, Supervision of lab sample

processing; contracting official technical representative
for zooplankton and epibenthic sample contracts

Molly Sturdevant, coordination of lab sample processing

D. Logistics

Sampling equipment, including large gear such as nets and motors,
will be transported from Juneau to Cordova using NOS vessels as
available. Initial response will require use of scheduled air
freight and Air Naticnal Guard C-130 assistance.

Sampling will occur in the western portion of Prince William
Socund (see attached maps for study sites). A vessel of
sufficient size to support a scientific crew of 4-5 and to
transport sampling gear and two 17-ft skiffs is required. NOS
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vessels will be used as available. Cruises will originate in

. Cordova and last approximately 14 d, including transit time from
Cordova to study area. A total of six sampling cruises will be
required.

Personnel and sample transport will principally be utilizing
scheduled aircraft between Juneau and Cordova. In addition,
charter float planes will be required for initial surveys of the
study area, and to transport personnel and materials on an as-
needed basis.

BUDGET

The budget for this project is shown in the following table. It
should be noted that the labor costs shown do not include
permanent salaries, except when permanent staff will be on duty
in Prince William Sound. All permanent labor costs associated
with planning, logistic support, sample processing, data
analysis, and reports will be absorbed by existing project funds.
Costs shown extend through February 1990.

100 LABOR 95 K
200 TRAVEL (Includes air charter) 13 K
300 CONTRACTUAL SERVICES 70 K
400 SUPPLIES AND MATERIALS 30 K

500 EQUIPMENT . ‘ 18 K

TOTAL ‘ 226 K
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III. Early Marine Salmon Studies in Prince William Sound and at
the Armin F. Koernig Salmon Hatchery at Port San Juan, Alaska

R.Ted Cooney .
Institute of Marine Science
University of Alaska Fairbanks

Studies at the AFK hatchery and from the R/V Alpha Helix are
designed to quantitatively characterize salmon fry forage fields,
fry feeding, small-scale migratory behavior and fry growth rates
during the period April through June, 1989. Historical data bases
at AFK (Cooney et al. 1978, 1981; Urquhart 1979; Barnard 1981)
provide one means to determine whether previously established
feeding dependencies by hatchery-released fry on local near-shore
environments are being compromised by the presence of oil float-
ing on the water or occurring on or in the beaches near Sawmill
Bay. Shipboard studies of open Sound zooplankton establish source
levels of forage populations advected into critical near-shore
regions by tidal, wind and density driven circulation. Previous
studies (Fulton 1983) in the adjacent Gulf of Alaska demonstrate
that upper-layer zooplankton stocks washed into the Sound via the
coastal current can vary by as much as a factor of 5.0 from year
to year. ’

OBJECTIVES

The intent of University of Alaska studies is to assess :
Sound-wide forage stocks for wild and hatchery reared salmon fry
prior to and during the crucial period of near-shore early ocean
residence, and to procure a sample base for comparison with
historical data available on zooplankton and fry feeding and
growth at the AFK Hatchery at Sawmill Bay. Specifically the
ocbjectives are: ’

(Letters refer to General Objectives, above).

B-1l. Determine the abundance of epipelagic zooplankton
populations at specific locations in open Prince William Sound
using a sampling design that estimates levels of variability
associated with sampling a water column, with location and with
cruise (April, May and June). Specifically, test the hypothesis
that plankton populations are the same in oiled and non-ciled
areas during all cruises. The design is capable of detecting
differences of at least a factor of 2.0 with alpha=0.05.

B-2. Determine the abundance and levels of variability in forage
stocks available to fry residing near the AFK hatchery at Sawmill
Bay. Specifically, test the hypothesis that forage populations at
oiled (outside the Bay) and non-oiled (inside the Bay) sites are
the same using a sampling design capable of detecting weekly
differences of at least a factor of 3.0 with alpha=0.05.
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A-l1. Determine the kinds, amounts and levels of variability of
invertebrate food items in the stomachs of fry residing in and
adjacent to Sawmill Bay. Specifically, test the hypothesis that
food is the same for fish residing in (non-ociled) and cutside
(oiled) Sawmill Bay. The design is capable of detecting weekly
differences of at least a factor of 2.5 with alpha=0.0S5.

A-2. Determine the rates of growth for hatchery-released fry
residing in the near-shore zone of Sawmill Bay and adjacent
Elrington Passage for comparison with historical data and with
similar measurements being made by ADF&G and the NMFS at other
locations in Prince William Sound. Specifically, test the hypo-
thesis that fry growth rates near AFK are the same in oiled and
non=-oiled nursery areas. The design is expected to yield results
capable of detecting growth rate differences of at least 1.0
percent of the body weight per day with alpha=0.0S5.

C-l. Determine the use patterns and small-scale migratory
behavior of fry released from hatchery net pens in Sawmill Bay
for comparison with AFK historical data.

D=1. Identify and count all dead and moribund fishes encountered
in the process of sampling fry and their food in and near Sawmill
Bay. , A

D=2. Scan total catches of fry (dip net and beach seine) for
coded wire tags and recover and store tagged fry (frozen) for
ADF&G growth and mlgratlon studies and NMFS hydrocarbon
measurements.

METHODS

1. Fry for