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I. Objectives

The objective of this work has been to obtain long-term Eulerian time
series of currents at selected locations on the outer shelf of the Beaufort
Sea. Such measurements are necessary to describe and understand the circula-
tion on the outer shelf. It is this circulation which transports and disperses
the plankton, substances of biological and geological consequence, and
pollutants. The water motion also influences the ice distribution and drift.
The current time series must be long enough to define the important temporal
scales of motion.

II. Field Activities
These are described in the attached Preliminary Report, Ref.: M78-65.
IIT. Results, and IV, Preliminary Interpretation of Results

.

The recent mooring recoveries resulted in the following time series of
significant length:

No. of Long
Mooring No. Time Series Deployed Recovered
Lonely #4 1 12 November 1977 30 October 1978
(sounding: 200 m)
Lonely {5 1 12 March 1978 2 November 1978
(sounding: 100 m)
Lonely #6 2 11 March 1978 11 November 1978

(sounding: 200 m)
V. Problems Encountered

Two moorings were not recovered, as described in the attached Preliminary
Report. In each case this was due to failure of the acoustic release. We have
spent considerable time trying to ascertain the cause of the failures, but can
obviously not be certain without the releases themselves being in hand. It
may be that the problem resulted from leaky batteries of a type since discontinued,
which did not provide sufficient voltage to operate the pinger/release functions.

VI. Estimate of Funds Expended to 31 October 1978

Allocation 10/1/78 - 9/30/79 $60, 300
1. Salaries, faculty & staff $§2,415
2. Benefits 368
3. Indirect Costs 1,256
4, Supplies & Qther Direct Costs 1,614
5. Equipment . -0-
6. Travel 1,685

Total Expenditures $7,338

Balance $52,962
4
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1. Objective

To look at the time-dependent circulacion and dynmamics of the outer con-
tinental shelf of the Beaufort Sea, by means of long-term Eulerian time
series current studies at selected locations, where the ice cover (s not
seasonally removed. Cruise W-31 was a recovery phase of the study.

2. Narrative

Mooring recovery

Four moorings were to be recovered. They were Lomely #3 and #4 (deployed
on Cruise W~28, in October 1977) and Lonely #5 and #6 (deployed on Cruise W-30
in March 1978). We would also try mooring Lonely #2 (which would not release
the previous cruise). The recovery procedure would be:

(1) General area relocation (within several kilometers) by use of the
helicopters G-NS 500A, VLF navigation equipment.

(2) Precise mooring relocation by ranging and bearing on the mooring's
acoustic transponding release. Upon satisfactory relocatiom {(within
500 meters), the mooring would be released, allowing the flotatiom
to lie against the underside of the ice cover.

(3) After further pinpointing of the mooring (within 100 meters), a
diving hole would be cut through the ice, and Scuba divers would
secure a retrieval line to the mooring. The mooring would then be
recovered through the same hole.

A physical description and location of the moorings is in the Appendix.
The report of events is as follows:
21 Oct. 1978 $. Harding, G. Petersen and C. Darnall arrived at the Navy

Arctic Research Lab., Barrow, AK. We began preparing our diving and
recovery equipment.

25 Oct. 1978 NOAA UH-1H helicopter NSIRF arrived wich pilot Lt. Jon Barmhill
and mechanic John Glennon.

26 Oct. 1978 Minor repairs and inspection were performed on the helicopter

in the morning. .

Weather; thin high stratus, -17°C, wind 090°T 4kt.

1400 ADST Petersen, Harding and Darnall departed Barrow in N57RF
(Barnhill and Clennon) to survey ice conditions and locate
moorings Lonely #2, #3, and #4. After refueling at Lonely,
we proceeded to site #2. We attempted to call up the trans-
ponder, to no avail. Nor was the timed ping command answered.
After several attempted commands, the fuse in the AMF30l power
amplifier blew. Replacement fuses were also blown. We returned
to Barrow to determine the problem,

The ice in the mooring areas was solid, 1-2 ft. thick, with
considerable ridging and rafting, and with no new or open leads.
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1900 ADST After returning to NARL, we determined that a transformer,
power transistor, and a raesistor were out in the power amplifier.
We began looking for a replacement in either Alaska or Seattle.
Day's flight time 2 hr. S50 min.

27 Oct. 1978 There was no AMF command equipment available in Alaska, but we
were able to have a unit sent up from Seattle.

28 Oct. 1978 The replacement power amplifier arrived on the 1100 Wien Flight
and checked out OK. We planned to fly the following day. We changed from
Alaska Daylight Savings Time to Alaska Standard Time this evening.

29 Oct. 1378 Weather; clear, -20°C, wind 090°T at 12 kt.

0755 AST Perersen, Harding, and Darnall departed Barrow in N57RF (Barnhill).
After refueling at Lonely, we proceeded to site #3, to attempt
that mooring recovery. The acoustic transponder release replied
to the first transponder command, but not to a timed pinger
command. The initial range was 1.28 km at 293°M. After several
moves/re~interrogation (with no respomnse to the timed ping
command) we were at a slant range of 140 m. Sinece the transponder
release was at 90 m below the surface, we should have seen a
reduction in the slant range to 111 m, when the mooring was
released (the transponder release would then be 30 m below the
surface).

1123 AST We sent the release command, and received no confirmation of
release. The slant range remained the same, 140 m. We tried
various output levels, transducer depths, and adjacent recelved
frequencies. We tried sending the release command from several
different locations, but to no avail. The mooring wouldn't
release, so we decided to return to Lonely for fuel and then
try mooring #4.

1505 AST Mooring #4 replied to the first timed ping command (1 pulse/2 sec
for 60 sec) and the transponder reply was 400 m at 220°M. As it
was too late in the day to attempt a recovery, we returned o
Barrow and planned to try again the next day.

1530 AST Sunset.
Day's flight time 4 hr. 32 wmin.

30 Oct. 1978 Weather; clear, -24°C, wind 030°T at 10 krt.

0818 AST Petersen, Harding and Darnall departed Barrow im N57RF (Barnhill).
We refuelad at Lonely, and headed for site #4.

1035 AST The first transponder reply was 1.53 km at 063°M. After several
movas we were at a slant range of 220 m.

1149 AST We sent release command. The release confirmation (1 pulse/sec
for 60 sec) was received and the slant range was now 110 m. We
moved the helicopter to the final position and began digging the
diving hole. After a considerable amount of trouble with the
diving gear (due to the cold), the divers (Harding and Darnall)

7




1800 AsST

1845 AST

1854 AST

31 Oct. 1978

1000 AST

1 Nov. 1978

2 Nov. 1978

0718 AST -

-3

began the dive. They were out of the water, after attaching

the retrieval line, within 15 min. The zipper in one Uaisuit had
come apart and was leaking badly. We hauled the mooring out and
packed up. As we had only enough fuel for the return to Lonely,
the pilot had not been able to start and warm the helicopter for
several hours (the normal procedure at this temperature 1s to
start and warm the helicopter every 45-50 mins.). The helicopter
started OK, but the pilot felt that we were at or a lirtle beyond
the safe working range of this aircraft.

We returned to Lonely for fuel and thenon to Barrvow,

After close inspection of the damaged Unisuit zipper, we decided
that it was unusable, and could not be repaired in Barrow. We
called Seattle and arranged to have another suit sent up the same
evening. It should arrive on the 1100 AM Wien flight the next

day. We wouldn't be able to fly till the next day. The helicopter
mechanic wanted some time to check out the standby D.C. generator,
as it had been popping the circuit breaker when placed on line,

The recovered current meters were opened. The bottom end plate

of the upper meter was gone (unnoticed before) and the meter had
been about 85% flooded. Little, if any, tape had been recorded

after deployment. The lower meter was dry and battery voltages

were okay.

The lower meter cycled through. There was approximately 40% of
rhe tape recorded (this was as expected).
Day's flying time 3 hr. 21 min.

We cleaned up our gear, filled tanks and prepared for the next
day.

It was determined that the problem with the standby D.C. generator
was in the voltage regulator, and a replacement was ordered from
Ft. Wainwright along with another VHF radio (which had also been
giving us trouble). As we couldn't fly without the generator,

we would be down until the 2nd of November.

Since we were right at our range limit the previous day, and
moorings #5 and #6 are further out, we began looking into getting
a second aircraft to support us with fuel and/or heat.

The parts for the helicopter arrived, were installed and checked
out OK. We planned to fly the next day. Ve arranged for the NARL

twin otter N127RL to meet us at mooring site #5 with extra fuel
and a Herman Nelson heater.

Weather; high thin stratus, -27°C, wind 040°T at 7 kt.

Harding, Petersen and Darnall depart Barrow in N37RF (Barnhill).




0944 AST  Mooring #5 replied to the first timed ping command transponder
command range 920 meters ar 184°M, We also checked on mooring #6.
It responded satisfactorily (range 1.05 km at 047°M). The ice
in this area was drifting quite fast. We made radio contact with
N127RL and they would orbit until we located our final hole.

1105 AST We released mooring #5 (release confirmation 1 pulse/sec for
60 sec.). NI127RL was able to land nearby and we pulled the
Herman Nelson over and started heating the helicopter. The use
of the heater to keep our diving gear warm was a great help, and
we had no problems with our gear freezing up.

1403 AST The divers (Harding & Darnall) began the recovery dive. The
mooring was approximately 35 meters from the hole, and our diving
lights were essential in locating the floats. We were out of the
water within 15 min. We pulled the mooring out, loaded up and
headed for Lonely.

1815 AST We opened the current meters. The upper meter had recorded the
entire reel of tape, but the lower meter had recorded little if
any after deployment. Both meters were dry, but the battery
voltage on the lower one was less than 2VDC.

G. Petersen left for Seattle, as he had other commitments. Jack
Glennon, the helicopter mechanic, would assist us on the ice.

Day's flight time 3 hr. 15 min.

3 Nov. 1978 Weather; clear, ~28°C, wind 085°T at 12 kt. During helicopter
warmup the right fuel boost pump went out. We were shutc down
again. A replacement pump was ordered from Ft. Wainwright; hope-
fully it would get in the following day. All of the fuel must be
emptied out of the tanks, and since there was no fuel suction
system available, it would have to be flown off (about 2-1/2 hrs.
of ecircling the field). As there was concern about condensation
developing in the empty tank, it would not be emptied until the
pump had arrived and was ready for installationm.

4 Nov. 1978 The boost pump arrived on the afterncon flight. This replacement
took the rest of this day and part of the next.

5 Nov. 1978  Weather; snowing, -18°C, wind 260°T at 12 kt. The boost pump was
installed in the evening and we planned to fly the next day.

6 Nov. 1978 Weather; overcast, light snow, -27°C, wind 290°T at 20 kt. We
loaded up before breakfast for an early start, but on startup (which
gave some difficulty) the linear actuator on the engine governor
went out. We were grounded again.

We investigate the possibility of getting the other UH-1H from
Deadhorse, but Ted Flesher said this was impossible. An ERA heli-
copter charter was out due to the VLF navigational equipment re-
quirement, We would just have to wait for NS7/RF to be repaired.

The parts are ordered from Ft. Wainwright.
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978

7 Nov. 1

978

8 Nov., 1

978

9 Nov. 1

10 Nov,

1978

0734

0916

1400

11 Nov.

AST

AST

AST

1978

0808

1121

1230

1301

1410

1645

AST

AST

AST

AST

AST

AST

The parts did not arrive.

Weather; freezing raian/snow, =-6°¢, wind 270°T at 20 kt. The
Wien {light did not come in due Lo weather.

The linear actuator arrived and was installed. We planned to
fly the following day, with the NARL twin otter bringing out
fuel and a Herman Nelson.

Weather; high thin stratus, -2°C, wind 190°T at 20 kt.
Harding and Darnall departed Barrow in N5S7RF (Barnhill and Glennon) .

We landed at mooring site #6. The first xpdr. reply 1.35 km at
243°M. The relative ice to bottom drift was 1.9 km/hr. After
one move, our 110 VAC portable generator stopped, and we were
unable to get it started. Either the carburetor froze up or the
ignition gave out. The twin otter was unable to land due to
rough ice condition, so they para~dropped a drum of JP-4 fuel.
After retrieving the drum of fuel, we were still unable to start
the generator, we were unable to open the fuel drum (the bung
was frozen with corrosion), so we were in need of fuel, We
returned to Lonely for fuel and un to Barrow.

The mechanics at NARL small engine shop were unable to start
(or repair by the next day) our generator, so we rented another
2.0 KW generator from them.

Day's flight time 3 hr. 35 min.

Weather, low overcast, freezing rain, -10°C, wind 210°T at 14 kt.

Harding and Darnall departed Barrow in N57RF (Barnhill and Glennon).
At mooring site #6, the first transponder reply was 690 meters
at 340°M. 1t was difficult to get a timed ping response, but
finally with low vutput levels we received a reply.

We released mooring #6, and received a release confirmation
(1 pulse/sec for 60 sec.).

NARL twin was unable to land, but dropped two drums of fuel.

Divers began the recovery dive. The upper float and current meter
were very close to our hole (approximately 10 meters).

We had pulled the mooring, leaded up and pumped the fuel into the
helicopter. We returned to Lonely and on to Barrow.

We opened the current meters. Both were dry and had recorded -
almost all of the tape. The battery voltage on the upper meler
was low (approximately 5 VDC) and on the lower very low (less
than 2 VD).

10




1648 AST

1728 AST

12 Nov. 1978

13 Nov, 1978

0800 AST

0928 AST

1033 AST

14 ¥ov. 1978

3. Methods

The upper meter cycled through very weakly.

This was the time of the last record cycle on the upper meter.
Day's flight time 3 hr. 4 min.

Weather; mix snow and freezing rain, -8°C, wind 020°T at 18 kt.
There were reports of aircraft icing and low visibility. There
was no flying due to weather.

Weather; clear, ~20°C, wind 032°T at 14 krt.

Harding and Darnall departed Barrow in NS57RF (Barnhill, Glennon).
We would return to moorings #3 and #2 and try again to release
them, using the AMF-210 test set to vary the encoding parameters.

At mooring site #3 we received a transponder reply (range 1.14 km
at 305°M), but there was no response Lo the timed ping command.
For about one hour we tried varying the PRF rate, receiver
frequencies, transducer depth, output levels and all combinatioms
of the above with no response. The transponder reply was then
range 1.84 km at 280°M. We decided that this mooring wasn't going
to release and we moved on to mooring #2.

We landed at site #2. We received no reply to either the trans-
ponder or the timed ping command. We tried releasing the mooring
with no response. Again we tried all combinations of PRF ractes,
output levels, receiver frequencies, and transducer depihs, with
no response. We decided that this mooring would not release. On
our return to Lonely we searched for floats that had been left
during previous recoveries. :

The helicopter would start seal hunting operations the next day,
and we began packing our gear,

Day's flight time 3 hr. 3 min.

Harding and Darnall departed Barrow on the Wien flight for Seattle.

Mooring description

The current meter moorings were designed and constructed at the Department
of Oceanography, University of Washington. The flotation was 28 inch 0.R.E. steel
spheres distributed along the mooring. The current meters were Aanderaa Model
RCM-4. The acoustic transponder/releases were AMF model 322. The mooring line
was 1/2 inch dia. Nolaro using parallel polyester fibers. The anchor consisted
of lengths of railroad rails (each approximately 70 1lbs.), with galvanized chain
laced through holes cut in one end.

Recovery equipment

An AMF Model 3Cl1 ranging and bearing command system were used for precise
relocation of the AMF Model 322 transponder/releases. An AMF 210 test set was
used as a back-up coder and to vary the command parameters.

11




The divers used Unisuits (a variable volume dry suit), double 80 cu. ft.
aluminum tanks with independent Poseidon regulators on each tank. Each diver
was connected to a common tether line, and used U.$. Navy Diving procedures
and line signals.

4, Personnel

Stephen Harding Research ailde Dept. of Oceanography/U. of Wa.
Gary Petersen Electronics technician Dept. of Oceanography/U. of Wa.
Clark Darmall Qceanographer Dept. of Oceanography/U. of Wa.
Lt. Jod Barnhill Pilot NOaAA

John Glennon Mechanic NOAA
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Mooring locations:

Lonely
Lonely
Lonely
Lonely

Lonely

Flight time:

#2
#3
A
#5

#6

APPENDIX A

(1000 m)
(100 m)
(200 m)
(100 m)

(200 m)

71°40.0'N,
71°21.5'N,
71°31.8'N,
71°17.90'N,

71°17.7'N,

152°10.
152°29.
152°15.
150°44,

150°37.

1'w
3'W
3'W
1'w

9'W

NOAA UH-1H helicooter NS7RF - 23 hr. 40 min.
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December 20, 1978
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IT.

II1.

Iv.

Task Objectives

Eulerian measurements of the velocity field at several
positions and levels

CTD measurements in Lower Cook Inlet, Kodiak, and Western
Gulf region

Measurements of the along- and cross-shelf sea surface slope

Process study to understand the interrelations among the
velocity field, the bottom pressure gradient, and density
field, and the wind field in order to determine the dynamics
of the circulation on the continental shelf.

Field or Laboratory Activities

A.

D.

E.

Cruises:

1. DISCOVERER RP-4-D1-78B, Leg IV (Cruise Report appended)
Scientific Party: (see Cruise Report)

Methods:

Plessey 9040 CTD

Plessey 8400 Digital Data Logger

Aanderaa RCM-4 current meters

TG-2 pressure gauges

AMF releases

Sample Localities: (see Cruise Report.)

Data Collected or Analyzed: (see Cruise Report.)

Results and Preliminary Interpretation

The following publications have been submitted, are in press; or have
been presented at scientific meetings:

1.

Hayes, S. P. (1979)

Variability of current and bottom pressure across the
continental shelf in the Northeast Gulf of Alaska.
J. Phys. Oceanogr. Vol. 9

Schumacher, J.D., R. K. Reed, M, Grigsby and D. Dreves (1979).
Circulation and hydrography near Kodiak Island, September -
November 1977. NOAA Tech. Report. (in peer review)

Shay, T.J. and R. D. Muench (1978). Shelf break currents in
the North Western Gulf of Alaska. Fos, Trans. AGU 59 (12)
(abstract of paper presented at Autumn 1978 AGU meeting)
(copy of abstract appended).

Problems encountered are discussed in the cruise report.
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3+ILF BREAK CURRENTS IN THE NORTH WESTERN
GULr OF ALASKA :

T. J. Shay {Department of Oceanography, W8-10,
Tniversity of Washington, Seattle, WA 98195)

R. D. Muench (PMEL/NOAA/ERL, 3711 15th Avenue,
N. E., Seattle, WA 9810%)

Current records from three outer continental
shelf moorings located in the western Gulf of
Alaska during spring and summer 1976 have been
analyzed. The measurements were made in 100-120
m depths near the shelf break shoreward of the
Alaska Current, in the westward intensification
region of the Pacific subarctic gyre. Vecior-
averaged speed and direction indicate a general
W5W (longshore) flow at both 20 m and 50 m depths
at all three moorings. Scalar averaged speeds
were 2-10 times greater than vector averaged
speeds, indicating a high directional
variability. Spectral energy estimates indicate
that kinetic enargy in spring was generally an
order of magnitude higher than in surmer. The
highest energy, most vertically coherent
currents were pbserved near the terminal end of
a bathymetric trough extending southwestward
to the shelf break from Shelikof Strait. Broad
peaks ware found in the rotary spectra at the
3.5-6.5 and 1.5-2.5 day bands in most records
during both spring and summer, Significant
rotary coherence occurred at 3.5-5.5 days for
longshere separations of about 500 km. Current
records will be compared with Tocal geostrophic
wind stress and wind stress curl and with wind
cata obtained from two nearby environmental
buoys.

From Fos, Trans. AGU 59(12) .
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CRUISE REPORT
NOAA Ship DISCOVERER
RP4-DI-78B: LEG 1V

3 October-24 QOctober

‘Jim Schumacher, Chief Scientist

OBJECTIVES

Leg IV was the final field operation in support of PMEL's Gulf of
Alaska physical oceanographic processess research program. The
general objective of this program is to describe and understand
circulation in order to characterize advective and diffusive pro-
cesses and examine their relation to water-borne substances result-
ing from petroleum development.

The specific objectives for RP4-DI-78B Leg IV are:

1. Recover 21 moorings which included current meters, pressure
gages and sediment traps (see TABLE 11 for details).

2. Occupy selected CTD stations from the PMEL CTD Station Grid
(see TABLE 1). S

3. Recover 6 surface marker moorings.

4. Deploy drift cards (TABLE 1IV).

PERSONNEL

Jim Schumacher . NOAA/PMEL Chief Scientist

Jim Haslett NOAA/PMEL Physical Scientist
Bill Parker \\l' NOAA/PMEL Flectronics Tech

Pat Romeiro USFS/PMEL Student : .
Cary Massoth NOAA/PMEL Chemical Occanographer

CHRONOLOGY

Depart Kodiak: 3 October 1978, Operations, recovery of K6B to K13B and
C-10 and occupation of all planned CtD stations in the northwest Gulf

of Alaska and the south-western end of Shelikof Strait: 3-12 October.
Touch-and-go Kodiak, repair the PFR and off-load equipment to make deck
space available: 12-13 October. Operations, Lower Cook Inlet including
recovery of remaining moorings and many of the remaining CID stations:
13-20 October. Touch-and-go Homer, off-load sediment samples and scien-
tific party except Chief Scientist: 20 October. Operations, complete
scheduled CTD casts: 20-23 October. Return to Kodiak: 24 October 1978,
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ACCOMPL1SHEMENTS

Although our primary objective was ambitious, given a physical environ-
ment with high tidal currents and extoensive fishing activities, we were
totally successfull! All moorings wvare recovered, with the only equip-~
ment loss being a 41" subsurface float and sediwent trap on C-11B. This
unprecadented success was duc to the accurate and expert deployment of
the meoorings, in conjunction with an excellent mooring recovery technique
(see TECHNIQUES) developed by the officers of the DISCOVERER. Four of the
six sediment traps deployed in May were recovered after an 85 day collec—
period (two traps each at C-1B and C4B). The trap that was deployed at
Cl1B was returned from 2 commercial fishing vessel in Homer, 20 October.
Initial sample processing was conducted aboard ship. Samples were pre-
pared for transfer to PMEL and wvere off-loaded at Homer, 20 October.

Hydrographic data were collected at 184 stations; including two sections
extending from the coazs:ial region to seaward of the Alaska current and
several sections in the lower Cook Inlet/Shelikof Strait region. It is
noteworthy that CTD operations, including quality control, were conducted
in a very professional manner. The CTD listing program provides a near-
ly real-time view of averaged data in engineering units, the DDL tape
dump ensures that the Jdigitizer was recording data and that the CTD sys-
tem was functioning within specified limits, and further quality assur-—
ance, e.g. keeping updated plots of the difference between parameters
recorded by the 9040 CTD system and calibration bottle values

all result in more reliable data.

Of the six marker buoys deployed in May, only 3 were recovered; two
from Middle Albatross Bank and one from lower Cook Inlet. The latter
surface marker was not recovered from the site where it was moored and
the radar reflectors were missing.

A total of 2000 drift cards were deployed at 20 locations (see TABLE 1V)
over the continental shelf. Wind speed and direction measurements were
collected 17 times in the vicinity of EB46007 for comparisons. (TABLE V).

RECOMEYNATIONS

1. Discontinue use ¢
value as deployed, an
hazard to navigation.

f surface marker buoys. They are of questionable
Z when drifting free, as has occurred, they are a
2. If beacon systens are to be used, the system nceds to be redesigned
(see TABLE TI1). However given our ability to recover moorings what
circumstances warrent their use?

3. A cradle for the current meters, constructed of wood and easy to
break down, would be useful.

4, Close attention should be paid to the corresien problem encountered

on the AMF 395 releases. Apparently the end plate is insulated from the
case. Both of the releases which did not respond when interrogated (but
did release) were corroded between the end plate and the case.

18




A 100% rate of mooring recovery is exceptional. This success resulted
from three independent operations; mooring design and preparation’
careful deployment with emphasis on locatiorn, and finally recovery,
cach of which was successfully accomplished. The following "Procedure
for Recovering Moored Subsurface Current Meter Arrays" was written by
LCDR Emerson Wood to provide an example of the proceedure so success-—
fully used on RP4-DI-78B: Leg IV and are included as page 4.

ACKNOWLEDGEMENTS

Under the leadership of Captain Sidney Miller, the DISCOVERER has be-
come a competant physical oceanographic research ship. Under the dir-
ection of Lieutenant Commander Emerson Wood, Operations Officer, CTD
operations (in particular quality control) have been brought up to
high standards. The entire compliment functions well and has contrib-
uted to this extremely successful Leg. Thank you.

Jim Schumacher
Chief Scientist
23 October 1978

x Vs Yo OHLER FREZNEN § T Heold
| \ 19




.._I_l,. -

Procedure Tor Recovering Moored Subsurface Current Meter Arrays

NOAA Ship DISCOVERER Oct, 1978 féz'zd

Navigational control Tor recovery of moored subsurface arrays aboard
the DISCOVERIR is provided by Loran-C in all Alackan waters. Radar
and SATNAV are used as tack-ups, but the excellent coverage pro-
vided by Loran-C in Alaska Jjustifies the use of this system for
primary control. Althouzh Loran-C and Radar seldom agree to better
than 0.5 to 1.0 nm, the repeatability of Loran-C has proven to be
within 0.1 nm (the uvse of Loran-C for recovery assumes that the
Loran-C rates were recorded during deployment).

To facilitate navigatink “o the precise posiition of an array, an
enlarged Loran-C diagram is first drawn on a mancuvering board (Swacﬁu”i)
sheet (H.O0. 2665-10). The position of the array is plotted in the
center of the sheet with Loran-C rates drawn to every 0.5 or 1.0 usj;

the radius of the plot tzirnz 1.0 mm. The crossing angles of the

Loran-C rates and the distance between rates are scaled from the

largest scale chart of thz area. These are then transferred to the
maneuvering board sheet, and the enlarged scale greatly facilitates
accurate positioning of the ship.

Cnce the ship 1s poslitioned as close to the array as possible, the
relezse mechanism is electronically interrogated and released as
soon as possible to avoid drifting away from the position due to
wind and/or current. When the buoy is sighted the ship 1s mancuvered
to retrieve the array from the starboard hero platform on E-deck
fantall. '

The preferred method of retrieval is to lasso the largest suvbsurface
buoy from the hero platiocrm with a wire rope, which is then led aft
through the stern A-frame to the stb'd capstan. The array 1s then
retrieved uvnder the A-Trame, one section at a time (a chain is
suspended rom the A-frzme and 1s hooked onto the chaln beneath

each currert meter and/cr float while that section is disconnected
on dcck). Oceaslonally it is not possible to lasso the subsurface
float, in witich case a zr2ppling hoo¥ is used to secure the viny
floats - ths rest of trh= procedure being the same as for the
lassoing method.

While rarncuvering the shivo close to the array when it is at the
surface, the stb'd shalt is kept at zero rpm and all maneuvering
is dene with the bow thruster and the port shaft. This practice
daecreaces the likelihood of any part of the array getting caught in
the vropellers.. Generally the ship 1s positioned with the wind on
the port beam, so thab the ship slowly drifts onto the array (once it
s at the surface). 1In winds greater than about 25 kts., the ship
is brought directly into the wind to facilitate maneuverability.
Using the above technigue, moored subsurface arrays have been recovered
routirely in winds of up to 30-35 kts. and scas of 8-12 fcet.
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TABLE 1 CTD CAST 1.OG

CONSEC  STATION GMT CAST WATER
NO.  NAME DAY  TIME LATITUDE __ _LONGITUDE  DEPTH(m) DEPTH (m)
001 K7B 276 2345  57°05.9" 152°13.2" 82 84
002 K8B 277 0120 57°06.3" 152°44.5" 145 150
003 667 0414  57°03.8' 152°51.9"' 76 80
004 668 0509 57°00.0° 152°42.8" 144 144
005 669 0558  56°55.6" 152°38.6" 145 162
006 670 0649  56°53.3' 152°33.0" 142 152
007 671 0737 56°48.8"' 152°28.8" 162 166
008 672 0849  56°41.6" 152°29.0" 171 176
009 673 0934  56°38.4" 152°28.4" 157 162
010 674 1047  56°32.9°" 152°29.9"' 192 195
011 K10B 2151 56°49.4° 152°24. 4" 106 120
012 K9B 2317  56°59.8" 152°33.6' 128 133
013 K6B 278 2204 57°14.1' 152°24.0" 68 75
014 675 279 02556  56°25.9°' 152°24.1" 304 311
015 676 040 56°21.6" 152°20.9" 436 440
016 677 0533  56°18.0° 152°16.2' 1509 1865
017 678 08C8  56°12.2' 152°11.5" 1500 3876
018 776 1518 55°13.8" 152°47.6' 1506 4500
019 775 1736  55°18.4"' 153°01.9" 1495 5120
020 7174 1959  55°28.9" 153°09.4" 1503 5200
021 773 2231  55°37.2! 153°19.2' 1500 4206
022 700 280 0051  55°42.1° 153°27.0' 1500 3218
023 699 0346  55°44.8' 153°34.9" 1197 1232 F
024 698 0532 55°50.2°' 153°37.9° 906 950
025 697 0701  55°55.1" 153°41.1" 203 208
026 696 0751  55°59.2' 153°44.8" 89 93
027 695 0921  56°08.5" 153°55.6" 203 214
028 694 280 1027  56°16.9' 154°01.1" 117 124
029 693 1139 56°23.7°' 154°15.6" 37 42
030 361 1425  56°13.2" 154°58.9" 24 32
031 360 1522  56°08.4" 155°09.6" 30 36
032 K11B 1612 56°01.1" 155°05.6"' 47 56
033 351 281 0150  56°28.4°' 157°08.4"' 40 45
034 352 0245  56°21.4" 157°01.1" 164 166
035 353 0345  56°15.8° 156°56.4" 91 99
036 354 0708  55°56.8" 156°37.2" 189 200
037 355 0821  55°53.0' 156°27.0" 242 248
038 347 0939  55°51.9 156°21.2' 238 239
039 348 1044  55°53.1" 156°14.4" 214 214
040 349 1142  55°50.9' 156°07.3" 176 177
041 350 1252  55°47.6° 155°56.3" 86 91
042 358 1520  55°58.4" 155°25.8! 21 27
043 359 1624  56°03.9' 155°16.3" 28 34
044 346 1902 56°30.0' 155°12.5" 34 42
045 344 2002 56°34.1" 155°27.6" 75 84
046 342 2126 56°38.2! 155°%44.2" 239 243
047 340 2238  56°42.9"' 155°54.9" 290 294
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TABLE 1 (continued)

CONSEC STATION GMT ’ CAST WATER
.. NO. NAME DAY TIME __ LATITUDE __LONGTTUDE  DEPTH(m)  DEPTH (m)
048 338 282 0015 56°46. 7" 156°15.4" 182 188
049 336 0109 56°47.2" 156°25.7' 150 157
050 330 0654 57°20.4" 154°55.0" 151 159
051 329 0949 57°23.5" 155°01.9° 225 232
052 328 0844 57°26.1" 155°08.2 230 235
053 327 0941 57°29.3" 155°15.7" 250 254
054 326 1045 57°33.6" 155°21.2" 289 292
055 325 1136 57°36.1" 155°25.5" 198 202
056 Cc1l0 2056 58°29.6" 153°13.7° 165 166
057 150 2344 58°34.1" 152%44.0" 41 47
058 149 283 0032 58°36.0" 152°49.2" 184 186
059 526 0837 59°09.0" 151°00.5° 88 91
060 527 0928 59°05.7" 150°59.7' 188 192
061 528 1013 59°02.8" 150°57.2" 154 160
062 529 1059 58°58.1" 150°56.2" 137 140
063 530 1158 58°51.3" 150°52.9" 152 159
064 531 1302 58°44.9° 150°51.6" 165 175
065 532 1403 58°38.6" 150°48.0" 190 199
066 533 1504 58°32.3" 150°44.9" 130 137
067 559 1604 58°24.5! 150°49.0" 72 76
068 560 1715 58°18.9" 150°37.9" 55 64
069 561 ABORTED
070 561 1919 58°12.0" 150°27.3" 80 87
071 562 2020 58°08.7" 150°19.5" 154 159
072 563 2100 58°06.5" 150°16.6" 222 230
073 564 2210 58°04.3" 150°06.6" 306 320
074 565 2316 57°59.5" 150°00.9" 259 265
075 566 284 0017 57°56.0" 149°53.6" 249 260
076 567 0106 57°53.4" 149°48.0" 233 243
077 568 0220 57°48.2" 149°40.9° 261 276
078 569 0320 57°44.1" 149°36.5" 495 500
079 570 0445 57°40.3" 149°31.5" 816 826
080 574 0616 57°38.1" 149°25.4" 477 1200
081 572 0812 57°33.9° 149°19.5" 1501 1800

" 082 767 1016 57°30.3" 149°14.3" 1504 2377
083 768 1247 57°22.5" 149°00.8" 1505 13000
084 769 1501 57°16.7" 148°50.0° 1521 3850
085 770 1751 57°08.6" 148°38.3" 1500 4300
086 771 2027 57°01.1" 148°24 .27 1500 4512
087 772 2301 56°52.7" 148°12.5" 1501 4389
088 585 287 0450 58°27.7" 151°54.2" 100 105
089 584 0551 58932.5" 151°44.2" 175 177
090 583 0634 58°36.7" 151°44.8" 151 155
091 582 0723 58°48.3" 151°46.4" 130 1472
092 581 0811 58°46.9"' 151°46.9" 173 - 190
093 580 0918 58°49.5"' 151°35.5" 121 126
094 579 1028 58°54.7" 151°46.4" 118 122

095 578 1120 59°00.1' 151°46.4" 123 128
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TABLE 1 (continued)

CONSEC STATION GMT CAST WATER

__NO.  NAME DAY  TIME  LATITUDE LONGITUDE _ DEPTH(m) DEPTH (i)
096 576 287 1158 59°03.7' 151°44.5" 170 172
097 038 1359 59°13.4" 152°00.0° 78 89
098 039 1434 59°11.1! 152°03.4" 84 94
099 040 1516 59°08.4" 152°07.2" 135 146
100 041 1552 59°06.1" 152°09.3" 146 150
101 042 1635 59°03.1" 152°12.3"' 106 115
102 043 1710 59°01.2" 152°15.6" 87 98
103 044 1941 58°59.5" 152°16.5' 93 96
104 CcliB 289 1813 59°33.3" 151°41.2" 75 84
105 CL2A 2047 59°32.5" 152°14.0°7 52 57
106 - CI3A 2323 39°28.7" 152°40.4" 61 68
107 008 290 0214 59°46.9" . 151°59.3" 20 ’ 28
108 007 0245 59°47.5" 152°03.0" 30 34
109 006 : 0331 50°48.7" 152°09.5"* 37. 45
110 005 0415 55°49.3" 152°16.0" 72 79
111 004 0458  52750.0" 152°22.1" 71 76
112 003 0557 53°52.0" 152°27.3" 38 45
113 002 0627 29°53.6" 152°32.1° 29 36
114 C7B 17046 59°16.8" 152°13.8" 58 67
115 033 291 0238 59°23.5" 152°01.9" 50 59
116 032 0344 59°25.9" 152°15.0! 67 _ 73
117 031 0449  59°27.5' 152°28.3" 51 - 53
118 030 0604 59°27.3°7 152°47.2" 58 64
119 029 0649 59°30.2' 152°55.1" 32 40
120 028 0730 59°32.2"' 153°02.9" 27 . 36
121 027 _ 0802 59°34.4" 153°08.7" 22 29
122 C3B 1640 59°24.0' 152°52.9° 51 58
123 C4B 1911 59°16.4! 152°55.6"' 712 76
124 C5B 2033  59°09.6' 152°55.7" 124 128
125 C6B : 2206 59°19.2" 152°38.1° 70 75
126 C2B 292 0131 59°13.7"' 153°07.2° 60 64
127 ClB 0225 59°10.7° 153°18.0' 38 43
128 097 1908 59°18.6" 153°17.5" 29 36
129 098 1951 59°17.2' 153°12.1" 47 . 53
130 099 2028 59°14.2° 153°07.1" 47 58
131 100 2104 59°11.7" 153°05.0" 65 71
132 101 2140 59°09.5" 158°01.9" 87 - 92
133 102 2226 59°06.5" 152°54.4"7 124 128
134 103 2304 59°04.1" 152°57.0°7 133 139
135 104 2345 59°01.7" 152°54.7"' 147 152
136 105 2913 Q023 59°00.1" 152°51.1" 155 160
137 119 0127 58°59.7' 153°04.8" 152 1547
138 118 0158 59°00.2' 153°09.1" 130 143
139 117 0238 59°00.8" 153°14.5" 90 917
140 116 0332 59°02.7" 153°19.5° 55 64
141 115 0422 59°04.1" 153°25.0° 43 51
142 038 2244 59°13.9' 152°01.9° 63 67
143 039 2327 549°11.8' 152°03.7" 91 97
144 040 294 0007 59°09.3' . 152°07.5" 144 148

145 041 0050 59°06.4" 24 152°09.5' 144 153
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TABLE 1 (continued)
CONSEC STATION GMT CAST WATER
~ NO.  NAME DAY ~ TIME LATITUDE LONGITUDE __ DEPYH(m)  DEPTH (m)
146 042 294 0127 59°04.0" 152°13.4"? 123 126
147 043 0211 59°00.8' 152°16.1" 95 100
148 044 0238 58°59.3" 152°17.0Q° 90 96
149 045 0416 58°51.2"' 152°23.3" 127 133
150 046 0451  58°49.2' 152°21.4" 134 134
151 047 0532  58%46.2°' 152°21.5' 120 126
152 048 0605 58°44.1" 152°21.0" 108 117
153 049 0643  58%41.4 152°21.3" 148 151
154 135 0808  58°42.8' 152°33.9' 100 109
155 134 0854 58°45.9"' 152°36.4° 196 200
156 133 0942 58°48.1" 152°38.4" 196 201
157 132 1032 58°50.0" 152°45.2" 175 : 183
158 131 1127 58°50.6"" 152°49.9° 158 160
159 130 1224 58°50.0' 152°56.0" 151 155
160 129 1316 58°50.3" 153%00.9° 154 159
161 128 1410 58°51.5" 153°06.5" 169 173
162 127 1453 58°50.5" 153°10.1'? 160 166
163 144 1709 58°42.2' 153°14.5" 131 137
164 145 1748 58°42.4" 153°11.2" 159 163
165 146 1833 58°40.5" 153°05.6" 153 159
166 147 1907 58°39.0°' 152°59.3" 149 151
167 148 1957 58°36.9° 152°52.8" 153 7 157
168 149 2038 58°36.1" 152°48.4" 1847 182
169 150 2127 58°33.9° 152°33.8" 44 49
170 126 2357 58°52.2! 152°38.4" 172 179
171 080 295 0056 58°55.2" 152°39.1" 158 160
172 079 : 0217 59°00.0° 152°39.3 117 150
173 078 0257 59°03.3" 152°37.9" 123 131
174 077 0335 59°05.9" 152°37.7" 124 141
175 004 1225 59°51.6"' 152°21.6" 72 80
176 012 ? 59°46.2' 152°22.5" 77 82
177 018 1400  59°40.5" 152°23.1" 64 73
178 024 1457 . 59°34.9! 152°26.5" 51 58
179 031 1545  59°28.4" 152°28.1°" 53 58
180 072 1630  59°23.0°' 152°31.2" 61 64
181 073 1719 59°17.9"' 152°33.2' 72 76
182 074 1805 59°14.4" ' 152°33.7" 68 73
183 075 1839 59°11.6" 152°34.7" 83 87
184 076 1917 59°08.6" 152°36.0" 120 125




TABLE 11

Moovring 1D
Location

Depth (neters)

K13B
56°24':156°49"
115

C1iB
59°11':153°19"
40

C2B
59°14':153°18"
62

C3B
59°24':152°54"
62

C4B
59°17':152°55"
83

C5HB
59°10':152°54"
135

C6B
59°19':152°38"
77

Deployment/
Recovery

Date (JD)

142

281

147
292

142
292

142
291

148
291

147
291

148
291

_Serdal #

RECOVERED MOORINGS (continued)

Instrument

CM3178
CM3289

Release (242)
#601429

CM2504
CM3286
TG205"
Sediment Trap
Release (242)
#601629

' CM3176

CM2505
Release (395)
1605926

CM598

CM3180
Release (242)
#601229

CM3294

CM3290
Sediment Trap
TG189
Release (395)
#702264

CM2156

CM3184
Release (242)
##151

CM3173
CM3295
Release (242)
#503235

26

Instrument
_Depth (meters) Remarks

28

111

18
35
38
30

18
48

25
55

19
64
73
78

27

72

26
71

rotor broken, rod bent
during recovery

fin broken, fin broken
lack of wear on block
implies broken during
recovery

beacon submerged, very
clean meters

rotor fouled-heavy drag
rotor clean

trap, CM, release and
TG205 tangled upon
recovery

rotor fouled
rotor missing

rotor free
timer apparently failed

rotor fouled
rotoxr free

did not respond to in-
terrogation, but relcased
As with the other re-
lease failure (K6B) there
was corrosion around the
end plate )

rotory not balanced due
to growth-does not print
correctly

rotor {ree

rod bent on recovery

insufficicent secondary
flotation(6vinys), be-
came intermittantly
subnerged
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TABLE 11
RECOVERED MOORINGS
Mooring ID Deployment/
Location Recovery Tnstrument Instrument
Depth (meters) _ Date (JD) _ Serjal #  Depth (metcrs) Remarks S
K6B 140 CM 3296 32 extensive marine growth
57°14':152°23" 278 on rotor
82m CML676 72 no rotor, did not re- -
Release (395) spond to interrogation
#702464 but fired
K7B 140 CM2513 29 rotor drag due to marine
57°06':152°13" 276 growth '
84 CM1675 74 no rotor
Release (395)
#606667
K8B 140 CM3174 30 votor drag due to
57°07':152°43" 277 marine growth
155 CM1827 75 rotor clean
TG 232 153
Release (395)
#606967
K9B 141 CM 3172 13 Rotor drag
57°00':152°34" 278 CM 3185 58 rotor clean
146 CM 2498 142 rotor clean
TG 107 144 stopped after
Release (242) deployment
#503135 Mooring deployed 12
meters too shallow
K10B 141 CM2512 24 rotor slightly fouled
56°50":152°24" 277 CM2502 69 rotor clean but drags
153 CcM3287 149 rotor missing
TG 234 - _ 151 #3287 probably fouled
Release (242) by cable during deploy-
#602229 ment. Functioned OK
during checkout
K118 141 CM2355 25 rotor wissing, spindle
56°03':155°06" 280 rod pulled out
60 Release (395)
#702364 )
K12B 142 CM3183 24 rotor missing
56°00':156°20" 280 CM1671 208 less tape used than
other CMs, battery
Release (242) voltage high, suggests
#602029 intermittant operation

27
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TAPLE II RECOVERED MOORINGS (continued)

Mooring 1D
Location

Depth (meters)

C7B
59°19':152°11"
68

Cc8B '
59°02':152°04"
190

C9B
58°47':152°16"
124

C10B
58°30':158°12"
175

C11B
59°33':151°40"

Cl12A
59°32':1
50

L
M
v
-
£~
-

C13A _
52°28':152°41"

Deployment/
Recovery

Date (JD)

148
291

148
287

148
287

148
282

149
289

148
289

148
289

Instrument

Instrument

28

_Serdal #
CM2249 17
CM2500 62
Release (242)
#601529
CM 3179 63
CM2252 64
CH1682 176
Release (395)
##701964
CcM1973 66
cM2501 67
CM2248 114
TG229 122
Release (242)
#501683
CM3171 25
CM3175 70
CM1669 165
Release (242)
#503035
CM1451 82
Sediment Trap
Release (322)
702714
CM2358 20
CM3291 46
Release (242)
603361 ‘
CM3293 26
CM2356 57

b i iS.

Depth (meters) Remarks

slight marine growth
speed reads 6 counts for
zero speed for 2249

slight wmarine growth
but rotor free

slight marine growth:
but both rotors free’

marine growth on rotor

“rotor free
"encoder physically

jammed during post re-
covery check

rotor fouled, fin broken;
mooring apparently
trawled but not moved
more than & 100m. 41"
float and trap missing

marine growth but rotor
free
rod bent on recovery

rotor missing
rotor free
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TABLE' III RECOVERY BEACONS

Radie Light
Worked VWorked
Aboard Case Case Antenna Abocard Case Case
Mooring Detected Ship Corrosion Failure Type Visible Ship Corrosion  Failure

K=-6
L-15832 x x flat x x
R-3096

K-7
L-1370 Inter~ low x x X
R=3049 mittant

on board

K-8
L~-1372 X X whip X X
R~-2387

6¢
~-£1-

X-9
L-1380 X whip X X
R-2386

| X-10 Broke
| L-1379 X whip x Aboard ship

"

K-11
L-1377 X x flat X x x
R-3108 worst of all

K-12
L-1369 x x whip X x
R-2388

X-13
L-1382 x flat x x
R=-3101




0€

Mooring

TABLE IIT RECOVERY BEACCNS

Radio

Detected

c-1

C-Z\ X

Cc-3
L-1375 X
R-2391

c-4

Cc-5
1-2272
R-2385

¢c-9

-

L-1373

c-10
R-2389

(continued)

Light
Worked Worked
Aboard Case Case Antenna Abcard Case Case
Ship Corrosion Failure Type Visible Ship Corrosion Faiiure
Whip
X Flat
x Whip x x X
X Flat X X
- 1
X Whip X X X R
i
X Flat X X
Clamp failure
X at Whip X X b
antenna Slight
X Whip X X
x Whip X X X
x Flat X X

Severe
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TAELE IV
DRIFT CARD DEPLOYMENTS

Deployment Date brift Card

_Site (JD) _ — . Numbers -
K78 276 4001~4100
K8B 277 4201-4300
K9B 277 4301-4400
K10B 277 4101-4200
K6B 278 4401-4500
359 281 4701-4800
358 281 4801~4960
528 283 5001-5100
529 283 5101-5200
530 283 5201~5300
531 283 5301-5400
532 283 5401-5500
533 283 5501-5600
559 283 5601-5700
560 283 5701-5800
561 283 5801~-5900
562 283 5901-6000
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TABLE V

WIND OBSERVATIONS NEAR FB 46007 (59°10.8": 152°43.4")

Ship's Position

Speed Direction

Date Time (knots) (°T)

2 October 0600 31 300 59°08.9"'
0630 30 296 59°10.1'
0700 32 298 59°10.6"
0730 30 299 59°10.5"
0800 31 300 59°11.1"
6830 32 299 59°11.4"
0900 32 285 59°12.0°
0930 24 285 59°15.4'

22 October 0400 45 285 59°06.1"
0430 46 287 59°12.4"'
0500 36 285 59°14.5"
0530 33 285 59°19.4"'
0800 26 290 59°11.9'
0830 35 285 59°09.9"
0900 26 270 59°15.8"'
1830 36 295 59°11.7"
1960 32 275 59°09.9'

32

152°51.4"
152°46.6'
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152°48.6°"
152°46.5"
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I. TASK OBJECTIVES

Specific objectives of the final stages of this project are to complete
studies of some aspects of the synoptic climatology of the area,
especially with respect to upper air patterns; to examine the occurrence
of polynyi on the Chukchi coast; and to determine summer conditions

for available years of record at Barrow, prior to 1921, in relation

to the Hunt and Naske data on ice observations from ships' logs.

II. QFFICE ACTIVITIES

a) Personnel
R.G. Barry - Principal Investigator
J.C. Rogers - Graduate Research Assistant (25%)

A, Carleton - Graduate Research Assistant (50% from 1 October)

III. DATA ANALYZED AND RESULTS

1. Syneptic Climatology

The 500 mb height patterns over Alasika have been analyzed for the
summer season (May-August) for the period 1947-76. The patterns were
classified according to a modified version of the Kirchhofer method,
already used for the MSL pressure data. Forty distinct types were
produced. Some of the weather characteristics of the types have been
analyzed and further analysis is in progress.

The frequency of air masses at Barrow during May-September for
the period 1965-76 has been analyzed using mean daily MSL equivalent
potential temperature as the air mass identifier, with boundaries
determined by partial frequency analysis. The difference in air mass
frequencies between mild and severe ice years is currently being
completed.

The data on 500 mb pressure pattern types and surface air masses
will be combined in order to investigate the role of upper air circula-
tion in summer ice-severity on the North Slope. A detailed discussion

of the results will be presented in the final report in April. Some

preliminary conclusions are as follows:




[ %]

(1) Air mass frequency is closely associated with ice conditions.
Severe jce years occur in summers with a dominance of Arctic air
at Barrow (80% in August), while mild ice years cccur in associa-
tion with infrequent Arctic air (20% in August) and its displace-
ment by warmer Pacific air masses from the south.

(2) August is the key month. There are large significant differences
in Arctic air frequency during this month between severe and mild
ice years. Differences atre also notable in July, but are not as
great, and there are nc significant differences in May, June, or
September. This implies difficulty in long-range prediction of
ice severitv.

(3) The 500 mb patterns responsible for displacing Arctic air with
Pacific air seem to be mostly those with ridging over Alaska
and/or Canada, leading to southerly flow over the North Slope.

If such ridging is not present during August, it will be a
moderate to severe ice summer.

{4) Severe ice vears seem to be associated with the formation of a
large upper trough over the Alaskan region, effectively blocking

Pacific air from reaching the North Slope.

Early Climatic Records at Barrow

In earlier reports we established the relaticnship between climate
and Beaufort Sea jce conditions. It was shown that the mean summer
temperature and/or maximum accumulated thawing degree days (TDD's) were
highly correlated to the open water extent in the Beaufort Sea by late
summer. Changes in the summer temperature regime have been examined
for the years since 1921 when meteorological data became available
regularly at Barrow.

Two factors now allow us to analyze Beaufort Sea climate and ice
conditions for certain vears prior to 1921, They are:

(1) The availability of temperature data at Barrow for the summers
of 1882, 1883, 1902, 1903, 1911, and 1916,

(2) The publication of ships logs and notes from whaling ships by
Hunt and Naske (R.U. #261).
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Here we describe these early summers in terms of climate and ice
conditions and determine whether the ice conditions, described in
Hunt and Naske's report, correspond to the conditions one might expect
based upon the climatiec data and the ice-climate relationships we
have previously established. Tf the climate and ice conditions show
some correspondence, then one might feasibly use the Hunt-Naske infor-
mation to infer ice-climate conditions for other 19th and 20th century
summers when climatic data are not available.

Monthly temperatures at Barrow for the summers of 1882 and 1883

are given in the World Weather Records, Vol. 90, but we have been

unable to locate the daily records., The monthly values can be used
to obtain a mean summer temperature, which can be compared to present
day averages, and TDDs can also be reasonably estimated. However,
there is a small error in the TDD value compared with that based on
daily data., Daily data for the other four summers were supplied by
the National Climatic Center.

TDD accumulations (estimated for 1882 and 1883) are shown in
Table 1, together with the mean summer (JJA) temperature. Table 1
shows that 5881 TDDs accumulated at Barrow in 1911. This figure
is considerably higher than the largest known TDD accumulation for
reliable post-1921 data (514 TDDs in 1954), which would make 1911
the warmest known summer in the 20th centuty at Barrow. The follow-
ing is a description of the 1911 summer ice conditions taken from
Hunt and Naske's final report (9/30/77, p. 13) and based upon the
1 August and 2 August 1911 ship log report of the U.S. Revenue
Cutter Bear:

"...The present season in the Arctic has been one of the most

remarkable, so far as ice conditions are concerned, within the

memory of the oldest inhabitants. The ice left Pt, Hope the
latter part of Junme and in early July the Arctic was practically
free of ice...at Pt. Hope there had been no real Arctic pack

during the entire winter.'
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The reference to "Arctic" probably means the Beaufort Sea as
well as the Chukchi Sea to Pt. Hope because the 2 August 1911 position
of the Bear was 71.06°N 157.50°W (Hunt and Naske, p. 158).

Presumably the summer of 1911 was also the mildest for a period
covering much of the later 19th century too, since the "oldest
inhabitants"” could not remember another as mild.

' The summer of 1911 was also remarkable with respect to cloud
conditions. Twenty-one clear days were reported during June compared
to six cloudy days and three partly cloudy days. In July, 16 clear
days occurred, 12 cloudy, and in August nine clear davs occurred.
During recent Junes and Julys the Barrow meteorolcgical data indicate
that approximately 20 or more days are normally cloudy, the
remainder partly cloudy or clear. The average July 1 to September 15
cloud cover is 88%. The large number of clear davs could account for
the higher temperatures due to more insclation, warming of the tundra,
and rapid ice decay. During 1954, now evidently the second warmest
20th century summer at Barrow, there were only four clear days in
June, and one clear day in both July and August.

The winter of 1910-11 was ﬁot particularly different from most
other subsequent winters at Barrow in terms of temperature. The
reference to "...no real Arctic pack during the entire winter” may
be a reference (by an inexperience Arctic ice observer?) to the
continucus breaking and movement of the ice which occurs between
Pt. Hope and Cape Lisburne. We have observed this breaking of the
pack during springtime using Landsat imagery, and the phenomenon
may well occur throughout the winter. There is never a stable fast
ice in some areas between Pt. Hope and Cape Lisburne because of the
sharp dropeffs to great depths of water at the coast. Despite some
missing temperature data in April and May 1911, it can be estimated
that about 2,592 freezing degree days accumulated during 1910-11,
making it a slightly warmer than normal winter by today's normals,

It was cold enough that winter to produce the usual quantities of

sea ice.
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The TDD accumulations for the summers of 1902 and 1903 were
405 and 319 respectively. This suggests that both years tended
toward having light-ice summers, similar to but not as extreme as

that of 1911. The captain of the C.T. Pederssen reports that "The

year 1902 was also an open season along in August and September...
N.E. gales again drove the pack far off shore." (Hunt and Naske,

p. 16). Reports from the Alexander's log (p. 109-111 of Hunt

and Naske) indicate that the Beaufort Sea first cleared of ice

after the first week of August and remained clear through most of
September. In 1903, however, the Alexander's daily log gives a
different story. On August 5 the Alexander was tied to grounded
fast ice and could not move northward from Wainwright in the Chukchi
Sea (Hunt and Naske, p. 118). By August 10, howéver, she was off Cape
Halkett "working ice" all day and on August 11 was in ice in only
two fathoms of water in Harrison Bay. On August 20 they were at
Banks Island but still in ice. Further reports suggest that in

1903 the fast ice ultimately cleared but there was little if any
pack ice retreat. It appears therefore, that anormal to heavy-ice
season occurred in 1903 rather than a normal to light-ice season

as would have been suggested by the temperatuie data.

Only sketchy ice reports are available (Hunt and Naske, p. 168)
regarding the summer of 1916. They indicate drifting ice still
in the Chukchi Sea on 16 August at 70°31", 161°04", 2 late ice
season for this area by today's mean. Climatic data are missing
for June and July 1916. The August mean temperature at Barrow was
2.1°C or 1.2°C below the 1931-1970 normal, while September's temperature
was ~0.90C, or average. Thus 1916 could be considered a late breakup,
somewhat heavy ice summer.

During 1882 the months June through September had temperatures
which were respectively +O.AOC, +2.20C, —O.lOC, and +0.7°C from the
1931-1970 means. These data suggest a light-ice summer. Hunt and
Naske (p. 46) present log reports containing ice information from

the Corwin and Fleetwing. Ice was present eight miles north of 70.42°N,
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159.25° on August 10, and heavy drift ice was found in Harrison
Bay on 12 August at 70.450N, 150.23°W. These records suggest a
late breakup with slightly heavier than normal ice conditions, with
fast ice breakup not yet completed. A Fleetwing report possibly
indicates a pack ice incursion on 27 August 1882: '"Got as far as
Cape Smyth, plenty of ice coming. Came near going on shore but

the ice grounded outside of us.'" Despite the severe ice conditions
described in the logs in Hunt and Naske there is no mention of
September ice conditions. We know that breakup was underwav and
that ice conditions in August were somewhat worse than present day
means. This is also suggested by the temperature record, mentioned
above, which indicates August was the coldest month (compared to
averages) during that summer, which presumably means :there were
pericds of northerly winds. The lack of September ice condition
descriptions makes it difficult to see if, overall, the summer was
one of heavy ice conditions, contrary to the climatic conditions.

The summer of 1883 was colder than that of 1882 with departures
from average of —O.BOC, —1.70C, and —O.6OC in June, July, and
August respectively (no September data). The only useful ice report
describes drift ice near Cape Lisburne on July 27, suggestive of,
but by no means reliable evidence for, a heavy ice summer.

The results of the comparison of pre-1921 meteorological data
with ships log information from Hunt and Naske has vielded mixed
results. After analyzing both data sources the results may be
tentatively summarized as follows:

1. For the summers of 1902 and 1911 there is very good
agreement between the two sources of information, both of which
indicate that mild, light-ice summers occurred.

2. For the summers of 1883 and 1916 information from one or
both sources of information are tco sparse, or missing, to be of
any value in comparing the similarities or dissimilarities in the

sources.,
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3. Tor the summers of 1832 and 1903 there is some element
of disagreement between the two sources of information regarding
the thermal and sea ice conditions. Data are sufficient for
analysis in August but not September 1882.

In June of 1916 the cooperative observer at Barrow, T.L.
Richardson, wrote in the Weather Bureau reports '"Observations
discontinued as thermometer box gathered heat from house and
records were false. Material for separate shelter should be
sent by mail so proper records can be made in future. Lumber
is lacking on this place. Will take observations beginning Aug. 1
as sun will be low enough to not interfere at night." Richardson
only began making temperat 're cbservations for the Weather Bureau
in 1916, but his message raises some questions about temperatures
observed in summertime. If observed temperatures in previous
(to 1916) summers were too high for similar reasons than one might
expect that during the summer of 1903 temperatures may have actually
been lower, bringing the climatic conditions more in line with the
ice observations. During 1902 and 1911, TDD totals were sufficiently
high that, even if temperatures were actually lower, mild summers
would still have occurred.

Whether or not there is likely to be good agreement (1 above)
or poor agreement (3 above) between the data sources can be checked
by analyzing post-1920 data. Temperature data for these summers
have been described in our previous reports. Hunt and Naske present
some ship's logs information for the summers of 1928-1938, 1948, and
in several years in the 1950's and 1960's. Hunt and Naske also pre~-
sent ship's log reports for other pre-1921 summers for which there
are no available temperature data. The anlysis presented in this
report has shown some of the precautions necessary in interpreting
overall summer ice conditions from the ship's logs. In analyzing
pre-1921 reports, without the benefit of corresponding temperature
data, it will be necessary to pay close attention to details such
as time of the summer, ship's location when ice conditions are

described, and a working knowledge about what ice conditions are like

in recent years at those times and in those locations,
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Polynyi in the Vicinity of Point Hope

LANDSAT imagery for March-June 1977 have been analyzed to deter-
mine the limits of polynyi with open water or thin ice cover. Dates
as closely similar in each year as possible were selected. Table 2
lists the areas of open water extent and the monthly rate of change.

Differences between years have been examined in relation to
variations in alongshore and onshore/offshore components of the geo-
strophic wind, computed from MSL pressure data at 6 NMC grid points
in the area.

The following results have been obtained:

(1) An analysis of Table 2 indicates that 1974 was a 'maverick'
year in terms of polynya extent around Pt. Hope. LANDSAT imagery
showed either decreasing or near-static extents from March to May
of that year. The other four years (1973, 1975, 1976, 1977) showed
increasing extent of the polynyi at varying rates, from March
though to June. The rate of increased size was particularly marked
in May,

It was decided to compare the prevailing wind regimes in the
Pt. Hope region in 1974 with those of the other four years,

(2) Wind vectors for two areas——north of Pt. Hope promontery, and
south of Pt. Hope, show that 1974 was clearly anomalous in terms of
the dominant wind regimes in these twe regions, but especially in

the area south of the promontory. It is also apparent that February
is the critical month in helping to determine polynya extent and
development:

a) February 1974: Prevailing wind from north of north-east

at about 7 msec_l, which made it offshore in the region
south of Pt. Hope and the strongest for all five Februaries.
This was confirmed by offshore wind of 5.2 msec_l at two
adjacent grid points.

b) February 1973, 1975, 1976, 1977: Winds were of varving

strengths (cf, 1976 at 4 msec—l and 1977 12 msec_l), vet
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all from a general easterly rather than north-north-easterly
direction. Thus winds in these Februaries were alongshore
in the southern section of the promontory, as opposed to the
of fshore regime in 1974.
¢) For the remaining months:
1974 experienced winds with a marked east to north-
casterly component and were the strongest of all five
years, especially in April (1l msec_l). The marked
offshore regime thus continued.
1976 experienced generally lightest winds with a
marked easterly (alongshore) component.
1973 was similar to 1974 in terms of wind strength,
but more easterly (alongshore) direction. Even so,
in this year only a gradual increase in polynya extent
occurred, probably due to the wind turning more north-
easterly (offshore) in April and May. Further, the
regime off Point Hope itself shows an offshore wind
for this region (as in 1974), but in February this had
been onshore. Thus again, February appears tc be the
critical month.
d) May-June polynya extents:

The relation between alongshore/offshore wind regimes
and rates of polynya development appears to continue right
up until June in this region.

1974: a marked increase in polynya extent occurred

from May to June (+2788 kmz). This was accompanied

by a decrease in the wind speed in this region {about

2 msec—l in June) and a direction now slightly south

of east; i.e. an alongshore component prevailing.

1975: a slight increase in polynya extent from May-June
of the order of +456 kmz. A decreased wind velocity

was apparent (2 msec'l), but the direction was north of
north-east, giving a more offshore component at this time,

which appears to inhibit polynya development.
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1976: showed a marked increase in polynya size of
913 kmz which was second to that of 1974, Again, the
wind becomes south of south-east in these months
(alongshore), at about ,2 msechl.
(3) The wind vectors for the region north of the promontory show the
same general trends as do those for the southern part of the region:

a) 1974 is again anomalous with a marked northerly component in
February. Alongshore winds thus prevail along the western
side of the promontory. Strong east-north-easterly winds
persist into April, which is similar again to che situation
in 1973, however in February of that year winds were lighter
east-south-easterlies in this region.

b) 1976, together with 1974, is the only year in which a north-
north-easterly wind occurs in February in this region, yet is
onlv of the order of 1 msec_l, and becomes more easterly by
March. In 1976 only a slight increase in polynya extent
occurs from March to April (138 kmz) and this mav be related
to the trend to stronger northerlies in this region in those two
months. The other three years (1973, 1975, 1977) show quite
marked increases in polynya size, probably dues to the more

easterly wind components prevailing.

The following conclusions were reached:
{1) There seems to be a close relationship between polynva extent and
rate of change in the vicinity of the Point Hope promontecry and the
prevailing wind vectors.
(2) In the southern part of the region, where polynyi are consistently
best developed, a marked alongshore component from the east to south-
east appears to favour continued increase in polynya extent. Offshore
wind regimes (as in 1974) appear to inhibit polynya development in the
months of February to June, Further investigation of this is in pro-

gress.
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TABLE 1: Climatic Data for Barrow, Alaska

Thawing - Degree Days °c)

May June July August September TOTAL Mean

Summer
Tgmperature
("c) (JJAS)

1902 7 141 137 108 12 405 2.7

1903 0 74 108 116 22 319 1.9

1911 0 111 229 186 62 588 4.6

1916 0 ND ND 65 17 - ND

1882 0* 56 193 101 17 366 2.7

1883 0=* 33 105 85 ND 223 2.4(JJA only)

1931-1970 mean summer (JJAS) temp. 1.8

ND = no data.

% = @estimate based on mean monthly temperature.
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Table 2. Open~Water Polynya Data
Month Year Area (km 2) Monthly Rate of change
March 1973 125 km?
April 1973 625 km? +500 km2
May 1973 1025 km? +400 km?
June 1973 (missing)
March 1974 1475 km®
April 1974 1337 km® -138 knm?
May 1974 1275 km® - 62 km?
June 1974 4063 km> ~2788 kn’
March 1975 (missing)
April 1975 % 212 km®

o 2
May. 1975 * 1194 km“ +982 km”~
June 1975 % 1650 km2 +456 km2
March 1976 337 km2
April 1976 475 km? +138 km?
May 1976 1700 km? +1225 km®
June 1976 2613 km? +913 km?
March 1977 (missing)
April 1977 663 ki’ )
May 1977 2113 knm® +1450 km
June 1977 (missing)

%
Imagery restricted
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OPERATION OF AN ALASKAN FACILITY -

FOR APPLICATIONS OF REMOTE-SENSING DATA TO OCS STUDIES

Principal Investigator: Albert E. Belon

Affiliation: Geophysical Institute, University of Alaska
Contract: NOAA #03-35-022-55, Task 10

Research Unitc: #267

Reporting Period: October 1 to December 31, 1978

I, TASK OBJECTIVES

The primary objective of the project is to assemble available remote-—
sensing data of the Alaskan Outer Continental Shelf and to assist other
OCS investigators in the analysis and interpretation of these data to provide
a comprehensive assessment of the development and decay of fast ice, coastal
geomorphology, sediment plumes and offshore suspended sediment patterns along
the Alaskan coast from Yakutat to Demarcation Bay.

IT. LABORATORY ACTIVITIES
A. Operation of the Remote~Sensing Data Library

We continued to search periodically for new Landsat imagery of the
Alaskan cocastal zone entered into the EROS Data Center (EDC) data base.
As a result, 132 Landsat scenes were selected and ordered from EDC ar a
total cost of $2,214., These data products, which are gradually received
from EDC, complete our files of Landsat data from the launch of the first
satellite, July 26, 1972. This imagery is ordered in the following formats:

-70mm positive transparency of MSS, spectral band 3
-9 inch print of MSS, spectral band 7

Other formats are ordered on a case-by-case basis and at the request
of individual OCS investigators.

We continued to receive and catalog daily copies of NOAA satellite
imagery of Alaska in both the visible and infrared spectral bands under
a standing order with the NOAA/NESS Fairbanks Satellite Data Acquisition
Station. 155 NOAA scenes at a total cost of $2,088 were acquired in 10"
positive transparency format during the reporting period.

As mentioned in our last quarterly report, under a State-funded project
we are receiving Air Force Weather satellite imagery(DMSP) on a daily near-
real-time basis. During this reporting period 64 scenes were received in a
variety of data products.

Side-looking airborne radar (SLAR) imagery of the Beaufort coastline
from Oliktok Pt. to Brownlow Pt. was obtained on November 28. Copies of
this imagery are on file in our library.
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B. Operation and maintenance of data processing facilities

Development of a system of computer programs for Landsat digital
image processing was completed this quarter. The software, developed
with NASA funding, resides on the University of Alaska's Honeywell 66/20
computer. This system makes it possible to perform processing of
relatively small areas from raw Landsat data tapes. Ia addition it is
possible to manipulate the results of processing done on other systems
to evaluate the results. We are currently testing the programs for OCS
related interests (see Section IT C).

C. Development of data analysis and interpretation techniques

In November our application specialist traveled to the EROS Data
Center in South Dakota, to use their Digital Analysis Laboratory. A Land-
sat Scene of the Simpson Lagoon, Colville River area was processed using
a GE Image 100 and the Interactive Digital Image Manipulation System (IDIMS).
The work is aimed at deriving imformation of shoreline length and the distri-
bution of suspended sediment. Several analysis techniques were attempted.
Preliminary products from the analysis were recorded on magnetic tape and
will be manipulated in Fairbanks using the new software system (reported
in Section IT B).

D. Assistance to OCS investigators

Twelve OCS investigators utilized our facilities during this reporting
period, many of them repeatedly. Additionally several visitors, though not
formal OCSEAP investigators, used our facility for OCSEAP-related activities.
Approximately 35 people made extensive use of our services for either OCSEAP
or OCSEAP-related projects. Sowe of these users and their activities are:

George Divoky, RU~196, Pt. Reyes Observatory, visited our facility
while in Fairbanks for an OCSEAP meeting and spent several hours browsing
through the last year's NOAA and Landsat imagery and ordered several prints.

Joe Truett, RU-467, LGL Ltd., looked at the recent Landsat imagery
of Simpson Lagoon to update his record of good imagery for that area.

Brendan Kelly (Shapiro, RU-250) continued working with NOAA imagery to
correlate ice data he has obtained to the imagery.

Stu Rawlinson (Camnon, RU-530) asked for assistance in locating historical
air photos of the Beaufort coast. Microfiche of USGS mapping photo indices
were studied and an order placed for contact prints and enlargements of
these photos.

Seelye Martin, RU-87, U. of Washington, called and asked that orbital
maps of Landsat coverage for Spring 1978 and 1979 be sent to him. These
were sent to him by return mail and also were included in the remote~sensing
supplement distributed during this reporting period.

Jay Brueggeman (Braham, RU-69) requested a data search for Landsat
imagery in the Norton Sound-Bering Sea area. A list of scenes and their
geographic coordinates, cloud cover and dates of acquisition was sent to
him along with xerox copies of the scenes.
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Don Schell, RU-537, discussed methods of data analysis with our
applications specialist. He is interested in salinity and nutrient
distribution on the Beaufort coast between Pt. Barrow and Prudhoe Bay.
Landsat imagery was ordered for visual photo interpretation on an experi-
mental basis.

Kristina Ahlnas (Royer, RU-289) continues to look through daily NOAA
and DMSP imagery and orders enhanced products of certain scenes.

Brian Matthews, RU-526, asked for any satellite imagery that would
verify data he had which showed a marked drop in salinity in the Simpson
Lagoon on June 8. Enlargements of NOAA imagery for several days preceding
that date were made for him which depicted gradual melting and run-off leading
to freshwater flooding (see Section III).

Dick Hoopes, National Weather Service, visited the library to become
familiar with data available here and asked for copias of any NOAA or DMSP
imagery which would be useful for their daily ice forecasts.

Mitchell Taylor, University of Minnesota, called to ask for imagery
for a polar bear study he is involved in. We told him that we had already
conducted a search for imagery and had furnished NOAA imagery to one of his
co-workers, Fred Sorenson. Mr. Taylor was not aware of this and thought
that it would be adequate. Recently Mr. Sorenson again contacted us and
would now like a search done for Landsat imagery to give more detail to ice
conditions for a given date and site in the Chukchi Sea.

Gary Wohl, Oceanographic Services Inc., telephoned to ask for a data
search for Landsat imagery in an area in the Bering Sea to aid in his study
of sea ice. A complete listing was sent to him and he asked that we order
the scenes for him. Since it was an extremely large order it has been partially
filled at this time.

Jerry Kreitner, Office of the Pipeline Coordinator, asked for recent
aerial photographs of Prudhoe Bay to aid in an envirommental impact statement
being prepared for a gas conditioning plant. Photos from a 1977 NASA U-2
mission were plotted on a map and sent to him.

Louis Barton, Alaska Department of Fish & Game, Anchorage, asked that
we send him sample prints of NOS aerial photography to see if it would be
useful in his study of herring along the coast of the Seward Peninsula.
Representative copies of CIR and natural color were sent to him and he
later returned them with the intention of personally browsing through the
photography on file here in the near future.

LIL. RESULTS

A supplement catalog of remote-sensing data was compiled and distributed
by the OCSEAP Arctic Project Office along with Bulletin #22. This supple-
ment covers remote-sensing data acquired for and archived by the remote-
sensing library during the last year and should be kepr with previously
distributed catalogs for a complete file of remote-sensing imagery available
here.
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Brian Matthews, RU-5326, discovered an abrupt decrease in salinity
from one of his recording stations in Simpson Lagoon this spring on
June 8. This is believed to correspond to the surge of fresh water that
builds up from snow melt on the North Slope. To study the event, a data
search was performed which vielded NOAA satellite coverage of the entire
North Slope on a daily basis and several Landsat scemes at key periods
between mid May and early June. Custom enlargements of the NOAA images
were produced inhouse and Landsat scenes ordered from EDC. Llandsat on
June 8 passed west of the study area but imaged a large overflow occurring
at the mouth of the Colville River. The images will be used with other
data to document the event.

In support of the concentrated efforts concerning the Beaufort Lease
"sale, we have undertaken a search to identify Landsat imagery covering the
area. An image acquired on July 25, 1977 was located that shows the west-
ward movement of sediments from the Sagavanirktok River toward 3impson
Lagoon. The Arco causeway, clearly vigible in the image, appears to be
deflecting the sediment seaward of the lagoon system. A custom enlargement
of this image was prepared and taken by Arctic Project Office personnel to
a meeting held by the State of Alaska and ARCO where it served as the basis
of discussion concerning possible effects of the causeway. We will continue
this effort to attempt to locate pre-causeway imagery for cowparison.

IV. ESTIMATE OF FUNDS EXPENDED
The estimated expenses of the project during the reporting period

were $15,340.69 plus $4,647.30 in outstanding obligations for standing
orders for Landsat and NOAA satellite imagery.

50




QUARTERLY REPORT

Contract: #03=5-022-56

Regearch Unit: #289

Task Order: #19

Reporting Period: 10/1/78-12/31/78
Number of Pages: 3

CIRCULATION AND WATER MASSES IN THE
GULF OF ALASKA

Thomag €. Reoyer
Prineilpal Investigator
Asapgeiate Professor of Marine Science

Tnstitute of Marine Becience
University of Alaska
Fairbanka, Alaska 99701

December 1978

51




I. TASK OBJECTIVES

To gather and analyze hydrographic and current meter data in the
northern Gulf of Alaska for the purpose of describing possible flow trajec-
tories. To describe the physical enviromment and to understand its driving
mechanisms. To continue to monitor NOAA satellite data for use by this
project and other OCSEAP investigators. To organize and lead to synthesis

of physical oceanographic data for NEGOA.
II. FIELD ACTIVITIES - None

I1II. RESULTS

A thesis entitled "A Statistical and spectral analysis of observed
surface winds at three stations in the Gulf of Alaska" was completed by
David Livingstone. Two manuscripts which evolved from this thesis are
being submitted for publication in scientific journals. The paper "On the
effect of precipitation and runoff on coastal circulation in the Gulf of
Alaska was accepted for publication in the Journal of Physical Oceanography
Vol. 9:3. Work continues on several other manuscripts involving seasonal
fluctuations in the Alaska Current and the variation of flow across the
Seward line.

A preliminary synthesis report was prepared and presented at the fall
OCSEAP physical oceanographers meeting. Revisions of this report are

expected in the next few months.

IV. PRELIMINARY INTERPRETATION OF RESULTS

Current meter data for Hinchinbrook Entrance and Montague Strait show
a general inflow in the former and outflow in the latter. Very high
temperatures were measured in mid-September (»12°C) and are well-correlated
with high temperatures near Valdez (data from a different project). Anoma-
lous currents accompany the temperatures at both locations. Salinities
decreased uniformly from April through September as expected.

Analysis of IMS 9 current meter data indicate responses that would be
expected if eddies propagated through the array. These eddies are confirmed

by the hydrographic data.
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The entrainment hypothesis, used to account for the trayectories of
the Lagrangian drifters released by Hansen, has been supported with current
meters data from Station 62. The upper level velocities are directed more
onshore than the lower layer velocities. It is assumed that the upper meter

(20m) is below the offshore moving upper layer.

V. PROBLEMS ENCOUNTERED

Some delays were experienced in getting a suitable work statement
completed for next year. The major problem seemed to invelve communication
between the PI and Juneau office. No serious differences were evident after
the discussions.

Reservations are expressed here over the ability of this PI to hold the
other PI's to a schedule for the synthesis report. Without their full coopera-

tion a synthesis effort will be unsuccessful.
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OCS COORDINATION OFFICE

University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978
CONTRACT NUMBER:

PRINCIPAL INVESTIGATOR:

03-5-022~56

Dr. T. C.

T/0 NUMBER:

Royer

19

R.U, NUMBER:

Submission dates are estimated only and will be updated, if

necessary, each quarter.
ified in the data management plan,

Cruise/Field Operation

Data batches refer to data as ident-

Collection Dates

Acona #193

Acona #200
Acona #202
Acona #2053
Acona #207

Acona #212
Oceangrapher #805
Silas Bent {811
Discoverer #812
Surveyor #8114
Discoverer #816
Station 60

Station 64

Station 9A

Station 9B

Moana Wave MW 001
Moana Wave MW 003/004
Moana Wave MWOOS5

Moana Wave 006

289

Eatimated Submission Dat_es1

From _ fo Ratch | __2 3

7/1/74 7/9/74 submitted None None

10/8/74  10/14/74 submitted None None

11/18/74 11/20/74 submitted None None

2/12775  2/14/75  submitted None None

3/21/75 3/27/75 submitted None None

6/3/75 6/13/75 submitted

2/1/75 2/13/75  submitted None None

8/31/75 9/28/75 Submitted

10/3/75 10/16/75 (a)

10/28/75 11/17/75 submitted

11/23/75 12/2/75 (b) None None

7/2/74 8/26/74  None () Nene

4/28/75 5/20/75  None (c) None
- - - Lost

4/20 7/24/76 - submitted submitted

2/21/76  3/5/76 submitted

4/20/76  5/21/76  submitted

7/22/76  8/1/76 submitted

9/13 9/19/76  submitted
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Cruise/Field Operation

Surveyor SU 003
Surveyor
Miller Freeman
Moana Wave
Miller Freemén
Station 9C
Acona 248
Discoverer
Acona 253
Hinchinbroeok
Montegue
Statiﬁn 9D
Acona

Acona 260
Acona 264
Acona 266
Hinchinbrook

Monteque

Note:

Collection Dates

Estimated Submission Datesl

From To Batch 1 2 3

9/7/76 9/17/76  submitted

9/20/76 10/2/76  submitted

11/1/76 11/19/76 submitted

10/7/76  11/16/76 submitted

3/9/77 4/2/77  submitted

7/22/76 11/2/76 submitted

8/11/77 8/14/77 submitted

11/8/77 11/16/77 submitted

11/10/77 11/17/77 10/30/78

11/10/77 9/19/78  None Submitted Submitted
11/10/77 9/19;78  None Submitted Submitted
11/3/76 3/29/77 None Submitted Submitted
2/16/78  2/25/78 submitted
4/22/78 5/8/78 submitted

7/31 8/12/78 1/15/79

9/17 9/30/78 1/15/79
9/19/78 Current  None Scheduled when retrieved
9/19/78 Current None Scheduled when retrieved

and are considered contractual.

(a)

to F. Cava as requested.

(b)
(c)

In edit process.

has held up data.

Data Batch 1 =

2

STD/CTD

Current meter
3 = Pressure guage
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Data Management Plan and Data Formats have been approved
Parent tapes were coded in PODAS format, tapes were submitted

Data useless due to malfunction of shipboard data logger.
Development of computer editing program




Contract: 03-5-022-56

Task Order: #19

Date: December 22, 1978

Category

Salaries and Wages
Travel

Equipment

Other

Staff Benefits
Qverhead

Total Billed

Total Award

Total Unbilled

These data are taken from
months prior to the above

Fiscal Report

Billed this Quarter
$20,305.80
1,742.49
-0-
13,525.71
3,367.94
10,152.90

$49,094.84

University of Alaska vouchers
date.

Cumulative
$315,068.
16,927.
44,434,
110,697

52,681.

Billed

71

62

.55

77

89

161,802.

$701,612
809,096.

107,483

.80

00

.20

submitted in the three
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Task Title: Coastal Meteorology

PI:

I1.

B. A. Walter, S. A. Macklin, R. M. Reynolds
NOAA/PMEL

3711 15th Avenue N.E.

Seattle, Washington 98105

Reporting period: 1 October - 31 December 1978

Task Objectives

To provide an improved understanding of mesoscale features of
the surfaca wind fields in the Kodiak, LCI and NEGOA lease
areas by:

A. Providing graphical presentations of surface winds (over-
water and aver-land) for typical sets of synoptic weather
conditions.

B. Determinirg the relationship between wind observations made
over-the-watar and over-the-land for various synoptic scale
weather patterns.

C. Investigating the behavior of the regional surface wind
fields in response to the passage of a typical synoptic
disturbance.

D. Creating a Kiliuda Bay meteorological data base.

Field and Laboratory Activities

A. Cruises: None
B. Field Experiments:

1. metaorological station was installed at Pivot Point,
KiliuZz Bay, Kodiak Island on 15 October by Mr. Macklin
and Mr. Reynolds.

2. 0On 15-19 October Mr. Reynolds and Mr. Macklin serviced
the meteorological stations in Lower Cook Inlet. A
defective anemometer was replaced at the Contact Point
station. On 28 November a defective anemometer was
replaced at the Augustine Island station.




ITI.

C.

Laboratory Activitjes:

1. Mr. Walter attended an OCSEAP workshop on Physical
Oceanography and Meteorology at Rosario Resort Hotel
from 16-19 October.

2. Mr. Macklin delivered an address to the Energy Transfer
Group, Department of Atmospheric Services, University of
Washington on 5 December. The talk was entitled "Meso-
scale Winds in Lower Cook Inlet".

3. Mr. Steven Deters, an Analyst with Potomac Research, Inc.,
has been contracted to provide computer programming
services for an efght week period beginning 20 December.

Results:

A.

Data from the March 1978 Lower Cook Inlet cruise is under-
going further analysis. Work to date has bocused attention
on three sites of mesoscale influence: Cape Douglas,
Augustine Island and Kachemak Bay. A katabatic flow from

the Douglas Peak-Four Peaked Mountain area appears to be
especially important with respect to surface wind aberrations.

Meteorological measurements from many sources collected over
the past year from the Kodiak, LCI and NEGOA regions will soon
be integrated into a master meteorological data file in the
University of Washington CDC 6400 computer. Completion of
this project will greatly enhance our ability to meet the task
objectives mentioned above.
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Research Unit 435
November 1-December 31, 1978

Quarterly Report

MODELING OF TIDES AMD CIRCULATIONS OF THE BERING SEA

J. J. Leendertse
S. K. Liu

The Rand Corporation
Santa Monica, California 90406

Reference: Three-Dimensional Subgridscale Energy Model ¢f Eastern
Bering Sea, Proceedings, Coastal Engineering, American
Society of Civil Engineers, 1978
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Progress Report

MODELING OF TIDES AND CIRCULATIONS OF THE BERING SEA (RU 435)
National Oceanic and Atmospheric Administration

November 1, 1978 - December 31, 1978

J. J. Leendertse and S. K. Liu

During the reporting period our effort has been directed toward
the preparation of the report (R-2405-NOAA) on the Bristol Bay model
development, adjustment, verification and prediction, and the develop-
ment of the Norton Sound model, including the dynamics of ice cover.

The Bristol Bay report contains a detailed description of the
hydrodynamic environment of the system, the model setup procedure, and
the manner in which boundary conditions are prescribed during wvarious
phases of the study. The report also describes the process of model
adjustment, the selection of proper bottom stress coefficients and tur-
bulent closure constants. In the verification prediction rum, the
predicted tidal level at the model's open boundary is used to drive
the adjusted model. The computed current distribution and tidal propa-
gation are then compared against the observed values so that the model's
predictability can be evaluated. Preparation of this report is nearing
completion.

In the development of the ice-movement model of Norton Sound, the
response of the ice cover to driving forces is based upon considerations
of the change in momentum in the horizontal plane due to wind stresses
aﬁ the upper surface, the stress at the ice-water interface, Coriolis
force, internal ice stress and the sea surface tilt.

At the beginning of the model development, the dynamic processes
of air-ice, ice water interface, momentum transfer, salt rejection
during ice formation, the growth of ice pack thickness, initial vertical
thermohaline structure, and the generation of turbulent energy due to
the differential velocity at the ice-water interface are represented by
parametric relationships. These computations are then incorporated
into the main simulation algorithm,

Some of the ice-related computation requires extensive programming
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and debugging effort. During the computational code development, the
problems of simulation data processing and graphical representation
were also considered.

The preliminary coding process has already started. Testing and

debugging will be conducted on a model with a simpler bathymetry.
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Research Unit 435
November 1978

A THREE-DIMENSIONAL MODEL FOR ESTUARIES AND COASTAL SEAS:
VOLUME VI, BRISTOL BAY SIMULATIONS

S. K. Liu
J. J. Leendertse

The Rand Corporation
Santa Monica, California 90406

This Note is intended only to transmit preliminary research
results and views or conclusions expressed herein may be

tentative and do not necessarily represent the opinion of
the sponsor.
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-iii-

PREFACE

This report presents simulations of the time and wind effects
in Bristol Bay, a part of the Bering Sea. The simulations were made
in support of an ongoing study of the environment of this region being
conducted by the National Oceanic and Atmospheric Administration (NOAA)
as part of an environmental assessment of the area in anticipation of
possible o0il and gas lease sales. The Rand work is directed towards
the development of a prediction method for the possible pathways of
pollutants discharged accidentally in the lease areas.

This report is the sixth in a series describing the development
of a three-dimensional model for estuaries and coastal seas. In the
first report [1], a basic framework for computation was designed. In
the second report [2], this was extended and different aspects of
computation were reported., The third report [3] presented a listing
of the program as developed up to that time. In the fourth volume
[4], a significant change in the computation method was reported
which made the computation more stable, and the computation of
subgridscale energy was included. The fifth report [5] presented the
listing of the program and replaced the third volume.

Unless otherwise indicated, Working Notes are intended only to transmit preliminary results to a Rand sponsor,
Unlike Rand Reports, they are not subject to standard Rand peer-review and editorial processes. Views or conclu-
sions expressed herein may be tentative; they do not necessarily represent the opinions of Rand or the sponsor-
INg agency. Working Notes may not be distributed without the approval of the sponsoring agency.
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I. INTRODUCTION

At the start of the modeling study reported here, the
investigators had to make a decision as to what type of model should
be used. At that time extensive experience had been obtained with
a vertically integrated two-dimensional model and it would have been
quite logical to use a two-dimensional model, as such models could be
considered the established practice.

From the limited field data available at the beginning of the
investigation, it was clear, however, that we were dealing with a
three-dimensional flow problem, and since a three-dimensional model
had been developed recently, it seemed appropriate to use it even
though we had only limited experience in using that model.

Considerable difficulties were encountered in its application.
It was generally difficult to describe the boundary conditions for the
model. The ongoing research effort in the physical oceanography of
Bristol Bay, by the National Oceanographic and Atmospheric
Administration, was initially not directed toward describing these
conditions, even though the effort did provide excellent data as to
the main physical process and distributive data which could be used in
starting the model. However, as soon as the modeling boundary
requirements became clear, an all-out effort was made by this agency
to assist us, and the data which was finally used was well suited
for the adjustment and verification of the model.

Since we had only limited experience in the use of the model,
the first estimates of some of the characteristic parameters of the
system were quite far from the values which we later used. The
adjustment of these parameters was time-consuming, as many
experiments had to be made.

For the adjustment and verification, comparisons of observed and
computed data have to be made. We used graphical representation of
observed and computed data in the comparisons, rather than comparing
numerical outputs, thus plotting programs had to be developed. The
major problem here was not preparing the programs for these graphs,
but writing the programs for processing the very extensive data sets
generated by the simulation. These data are indeed massive, and as a
result processing can be expensive if the processing procedures are
not well designed.

As the reader will see later, we succeeded in making extensive
graphical representations, thanks to many plotting programs available
in a two-dimensional simulation system. We adapted these programs
and subroutines in a provisional manner, as our budget did not allow
for building an extensive simulation system. This approach put
high demands on the skills of our colleagues who are supporting us.
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Because the prototype data system, the selected model and the
modeling investigators are three components in a modeling
investigaticn, an adaptive process takes place involving these three
compenents in an jterative manner. At the beginning, a basic model
is selected by the investigators so as to be representative of the
basic environmental components of the prototype system according to
the available general information about the system at that time.

As the modeling effort proceeds, the investigators have an
opportunity to look more closely at the involved dynamic processes
through the analytic nature of the numerical model. Field sampling
programs can thus be designed more effectively to resolve the finer
details of the system. From these data, new insight leads to the
further refinement of the model, and so on.

Section II of this report gives a general description of the
hydrodynamic environment of the Bristol Bay system. Because of the
pronounced vertical nonhomogeneity, a three-dimensional model is
required to characterize its response to the tide- and wind-driven
forces. Section III describes the model setup procedure and the
manner in which boundary conditions are prescribed during various
phases of the study.

Section IV describes the process of model adjustment. This
adjustment process involves the selection of appropriate bottom
stress coefficient and turbulent closure constants until the
accuracy of tidal propagation and vertical description between
model and prototype system is acceptable.

Section V describes the verification run using the adjusted
model. The run involves the prediction of tidal level at the
model's open boundary to drive the model. The computed current
distributions are then compared against the observed values so
that the model's predictability can be evaluated.
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II. PHYSICAL PROCESSES IN BRISTOL BAY

Bristol Bay (Fig. 1) is situated on the continental shelf area
at the southeastern corner of the Bering Sea, which has one of the
largest shelf areas of the world's oceans. Because of this, the
water mass movement in Bristol Bay is driven predominantly by wind
and tide, whereas waters in the deeper basin to the west are part of
the cyclonic Bering Sea slope current system flowing parallel to the
continental shelf break. The annual cycles of surface heating and
cooling and the duration, strength and phasing of these periods give
a distinctive hydrodynamic behavior to the Bristol Bay system.
During autumn and winter, local negative buoyancy (vertically
unstable) exists due to surface cooling and brine rejection during
ice formation. In spring, positive buoyancy is added by fresh water
runoff, ice melting and insulation. The hydrographic structure in
Bristol Bay is further modified by the seasonal wind, with higher
mean speed in autumn and winter.

Generally, most of Bristol Bay is covered with ice until the end
of May when ice begins to melt in June, during which time St. George
Basin and the shelf slope comprise a region of relatively warmer water,
and the shallower shelf shoreward contains colder water. The region
north of the Alaska peninsula remains ice-free during winter.

Because the deeper basin is the source of warm, salty water,
the salinity decreases from the shelf slope to the shallower coastal
zone. In spite of the temperature variation in the area, the density
decreases toward the shore due to the fact that density of sea water
is more sensitive to salinity change than to temperature variation.
The exception is the coastal area near Kuskokwim Bay, where water of
high salinity was observed [6].

In the deeper waters of Bristol Bay, the depth of mixed layers
ranges from 10 to 30 meters, whereas in the shallower coastal region
the water is vertically isothermal with generally cooler water.
Similar vertical distributions were found for salinity. Generally,
the mixed layer depth does not have persistent geographic trend.

It tends to reflect the local wind condition, which causes the
deepening of the layer.

In the modeling investigation reported here the physical process
involved can essentially be described by a set of partial differential
equations associated with the prototype hydrodynamic system. The
equations of horizontal motion for an incompressible internally
source-free fluid on a rotating earth in Cartesian coordinates with
z-axis positive upward are:
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Fig. 1--Location map of Eastern Bering Sea and the approximate boundary of
Bristol Bay model
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where x, y and z are Cartesian coordinates, positive eastward,
northward and upward, respectively; u, v and w denote the respective
components of velocity; f represents the Coriolis parameter; p is
the density of water; 7__ , T, T, etc. are compoments of stress
tensor. xx xy Xz

+ The flow in the modeled area, the vertical acceleration of fluid
motion associated with the predominant hydredynamic process (i.e.,
tide- and wind-induced circulation) is approximately five orders of
magnitude smaller in comparison with the gravitationmal acceleration.
Therefore we can neglect the vertical acceleration and advection,
and the equation of motion in the vertical direction becomes the
hydrostatic equation

épicz + pg=0

The equation of continuity is

The equations of salt and heat balance are:
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where s and T represent salinity and temperature; Dy and Dy are
horizontal diffusion coefficients; k and k' are vertical exchange
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coefficients for salt and heat, respectively

The relationship between density, salinity and temperature can
be approximated by an equation of state in the form

p=p+psT)

Similar equations can be written for subgridscale (SGS) turbulent
energy densities and dissolved pollutant constituents:
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where e is the subgridscale turbulent energy per unit mass; p denotes
any pollutant concentration of concern; D, is the dissipation rate for
turbulent energy; Ky is the decay rate for the pollutant concentration;
and S, and S, are the source and sink terms for turbulent energy and
pollutant concentration, respectively.

The above set of partial differential- equatinns describes the
physical processes only in a limiting sense such that quasi-continuous
spatial-temporal representation is required to describe the dynamic
features of concern. In the process of finding the numerical
solution to the differential equations of the mean flow, certain
conceptual descriptions of the fine features of the dynamic behavior
are being introduced. The way to describe these fine features
becomes the product of the iterative learning process mentioned
earlier. The modeler’'s final formulation embodies not only the
specific solution method associated with the PDE, but also the
investigator's conceptual description of the prototype behavior
that he cr she learns through data and intermediate modeling results.

During the course of our model development, rhanges in formulation
took place as a consequence of new insight into the fine dynamic
features derived from reviewing the simulation results against updated
prototype data.

If we use the standard notation for summing, differencing and
shifting as defined by
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Fr= LF[(i + 1) Ax.j Ay k Az n At} + F[(i ~ 3) Ax. j Ay. k Azon At

1 .
(i + ;) Ax.jAy. k Az n Ar] - F‘(i — 2) Ax.j Ay, xn Az.n At }

F,=F[iAx.jAy. k Az (n + 1) A1)
F_=F[iAx.jAv. k Az (n — 1) Af]

where 1, j, k, n denote the discrete representation in the x, y, 2z, t
domain, the finite difference formulation finally adapted for the
computation of Bristol Bay takes the following form:

Equations (1) through (9) for level k with layer-average values,
the continuity equation, the mass momentum, and SGS energy balance
equations for the interior of the modeled system, and the equation
of state are:

6,0 = =Y [6(FFu) + 8,(h))  atijin

k

S _— =T - R S 1 -
Slhru) = =8, (h*a @) = &, (h'v @) — h* 0.(F W) + flie™ — - hTo.p
p

+ i [hé, E,6.0% + 6,(hA 6 u)- + 8, A* '(5,. u)_]
I}

A
atx+5.LA,n

‘e

where E, is the vertical momentum exchange coefficient and AL, Ay
are horizontal exchange coefficients in x and y direction, respectively.

e | am— 1y L ey - . Ty 1 o
vy = = o (h*ut*)— o (hut')— I 6, (C°W) - fh'a™ — » R é.p
1
+ _1‘ ’h O, E, 607 + 6,(/_1"/4; d, l‘) +0,(h4.6.1). J
]

1
at i._/'+2.k. n

S,(_h_x_)’ = — &, (FPus¥) — (3_,(/7‘1'&") = hd(ws?)

+ 0, (D, 6, &) + oD, 8, s). ~ hé(nd.§7) at i j. hk.n

73




where Dy and Dy are the horizontal diffusion coefficients and k is
the vertical mass exchange coefficient. For temperature we have

S(hTY = =8 (huT>) = §,(R1T*) — h S.(wT?)
+ ("D, 5, T)_ + h 6, (x5, T)

ati, j k., n

where k' is the vertical thermodiffusion coefficient. For SGS energy
density in the system,

dhe) = — o (h*ue*) = 6 (h've") — h §.(we°)
+ 8,(h"D, 6 ¢). + 8,(*D 8, €)_ + h 6,(E, 8, 0%)
+S—Dh atijhn

where E, is the vertical momentum exchange coefficient. For
pollutant constituent concentration, we have

(5,(11P)' = —51(]_1‘,,}5*) _ 6‘_(;_1\-1.15\) - h (S:(WP:)
+ 6D, 6, P). + 8D, 6, P)_ + hé,(x 6, P?) + §

atinj k n

The equation of state can be approximated by

p = (3890 + 38T — 0.37ST? + 35} {(1779.5 + 11.25T — 0.0745T2)
— (38 + 001T)s + 0.698(5890 + 38T — 0.375T2 4 34)]

ati, j hkon+ 1

The continuity equation is used to compute the vertical velocity:

d.w = =6 (h*u) - 8,(h'r) ati, . k.n+1

Similar equations for velocity components u and v can be written for
the top and bottom layers, but now the effects of wind and bottom
friction must be considered.
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/
1 _ . s
+ [0;;‘1 wlsiny — (E, 6.0%) . s+ 0,(hA, b, u).
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= == ]
+—a\(th‘x 5\u) } ati+ . Lo

— o . _ . - 1
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L P !
1 , ——x
-+ Ty (H/'a “_02 cos 'v[/ - (E\ 5: l--’)k=3 2 + 6,\' }7"4x‘ (le-)—
g '

+8,(hA, 8, 1). atij+31 1Ion

where ¢ represents the wind-stress coefficient, w, is wind speed, and
Pa represents the density of air. At the bottom layer, the momentum
equation becomes

e — —— -—X — - ] -
O(hu) = — o (h*u @) = 6, (e @) = B §.(5w*) + fhe™" — > o, p

1 . -
T . [(Ex 5:‘72')A=I\'—1 2= g (u.t + L‘{\)z)l L/(Cx)z

f

) 1
+ 0 hA o, u). + 6 (WA 6, u) ] at i+ 2,]. K.n

! T ™y 1 22t f mEy l ]
a(hr)y = = (h*u t*) = o ('t t') — h' 8.(C°W") — fh'a™ — > h'é,p

c  UE Sy = Par (@) 4 e ) OY

[)

e x . NS B
+ (Sx(h\-qx‘ 5_‘_1‘)_ + (5‘(}1_4) ().‘ ['}_] atij+ 2 K. n

In the modeled area, each vertical motion of water mass has to work
against buoyancy forces induced by the density gradient. 1If the
available kinetic energy of the turbulent motion is insufficient to
overcome this stabilizing effect, turbulence is inhibited and
suppressed. As a consequence, the process of momentwn and mass-heat
exchange will be lower than the neutral stability condition. The
criteria for the onset of this turbulence-suppressing process in

the system can be obtained by the local density gradient and
turbulent energy level. The exchange coefficient for stratified
flow can thus be expressed as

x
n

“x = ﬁx: LV/P‘ ) exp .

P e¥

g (L) 5:(5_’_)}

e - ' exp !’H _q‘ (L:)‘ 6:([”){
}

g e
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k=a,L/e. exp

23

[

h=THl

E = a;L\/e__‘Cxplm q (L7) (5-'/_)]

where L is a length scale which is taken as a function of the
distance from the bottom and surface boundaries as follows:

where k' is the von Karman constant, z represents the vertical
distance from the bottom to the point considered, and d is the
vertical distance from surface to bottom. In the computation, if
the computed L is greater than half of the layer thickness, the
latter is used as L. 1In the horizontal direction, the exchange
coefficient is computed as a function of the local vorticity
gradient,

A= ',‘I((S,(?‘ + (3‘('I)x)|(A/)3

from which we obtain the horizontal exchange coefficient

In the interior, the generation of subgridscale energy is derived
from

S =a; L, "\’-_[((S: l_‘x): + (0. F‘):’]

In the bottom layer, energy which is taken out of the mean flow

through the bottom stress immediately enters the subgridscale energy

system as a source term.
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Ro=  (t™).ys=gufu? + (PP AC)? ari+ i/ k. n

Ri= " (1%),,,= gr[u? + (1))’ (C)? ati j+ ,]) k.n

S=u_R, +1_ R,‘- ati, j k. n

The rate of turbulent energy dissipation is determined from the
concept that the dissipation rate depends on the transfer process

from larger eddies to smaller eddies according to
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III. MODEL SETUP AND BOUNDARY SPECIFICATIONS

During the initial phase of this investigation, 3 model of seven
layers in the vertical was set up (Fig. 2). A series of simulations
was performed to test the basic hydrodynamic behavior of Bristol Bay
in response to tide- and wind-driven forces. Due to the lack of
field data at that time, historic tide data of limited extent were
used at the model's open boundary for the computation. The
preliminary model uses fixed diffusion coefficients for the vertical
and horizontal exchange of momentum and constituents transport. In
the second phase of our study, analyses made from the field sampling
program were available for further refinement of the model.
Substantial improvements have also been made in the computational
scheme and the vertical resolution. The new computational scheme,
developed under the sponsorship of the Department of the Interior,
has the advantage that it considers the intensity and transport of
the subgridscale (turbulent) energy in a system. In this new scheme
the vertical exchange computation is coupled to the local turbulent
energy intensities, a length scale and a density gradient in an
implicit manner. The most critical stability conditions associated
with the earlier computational method were removed by this change.

In the horizontal direction, the diffusion coefficient contains two
parts. The first part represents the local subgridscale horizontal
mixing which cannot be resolved by the computational grid as
advective terms. This part is estimated by the well-known four-third
power law of the characteristic length scale (grid dimension). The
second part is calculated as a function of vorticity gradient, or, in
other words, the deformation of the local velocity field. With the
new scheme, requirements for field diffusion experiments are
minimized. The new computational method also gives an accurate
account of the arbitrary bathymetry at each spatial grid location,
thus allowing for more precise computation of wave propagation in the
model. In the meantime, the accuracy of the calculated currents in
the lower layers is improved.

With these improvements in the computational method, the Bristol
Bay model has been re-schematized to incorporate the field data
collected during this phase of our study. The model realignment also
allows us to take full advantage of data obtained previously from the
range of pressure gauges and current meter deployments. The new
arrangement has better vertical resolution (i.e., increased from 7 to
15 lavyers) to incorporate the recently obtained field data on the
vertical nonuniformity of the current and density system without
sacrificing too much horizontal resolution. The new setup also makes
the time integration procedure twice as efficient as compared with
the previous version. The horizontal and vertical schematization of
the new model are illustrated in Figs. 3 through 5. The relative
location of the model with respect to the sampling network is shown
in Figs. 3 and 6.
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The initial conditions for model simulation were selected from a
quasi-synoptic hydrographic survey conducted during early summer of
1976 [6). Horizontal and vertical distribution of salinity and
temperature from the observation were then schematized as the initial
condition for the simulation (Figs. 7 through 10). For the deeper
portion of the bay, the mixed layer thickness was selected uniformly
at 22m. CTD data in this area indicate some anomaly from this value,
depending on the local wind condition. It is our opinion that this
value (i.e., 22m) gives a good representative condition for that
period. Any anomaly from this mean value induced by a transient wind
field would be accounted for during the simulation.

The horizontal grid dimension of the model is 21.82 km, which is
equal in both directioms. The vertical grid dimension (Fig. 4) was
selected as such that it gives good resolution near the areas of
density nonhomogeneity and at the same time provides accurate
bathymetric representation of the system. The top layer is somewhat
larger (6m) to accommodate the anticipated tidal range and wind
setup near the coastal areas. The step size used for time
integration was 3 min.

One of the most difficult and yet important tasks in the
numerical simulation of coastal seas is the specification of
open-boundary conditions. During the model's setup stage, only two
major tidal components, namely, K1 and M2, were used in a series of
test runs. The amplitude and phase of these two components were
obtained from a set of two tidal charts compiled by NOAA using
updated information up to that time (Fig. 11). In the model's
adjustment process, similar boundary conditions were applied, but now
the computed amplitudes and phases at model interior points are
compared to the reported values in the cotidal charts. During the
course of adjustment, bottom stress coefficients were changed until
amplitudes and phases of the main tidal components in the model
agreed with the tidal charts.

For the model's verification run, the boundary conditions were
obtained indirectly from field measurements. At several points
along the boundary of the model, water level data were recorded over
long periods of time. Unfortunately, the recording periods were not
all simultaneous and did not coincide with the period of current
observations in other parts of Bristol Bay. To make the most
effective use of all data in our studies, we used predicted boundaries
and simulated time periods for which current data were available
for verification. The tide predictions were based upon tidal
analysis by our coworkers at NOAA of pressure recordings at the
boundary station. From this information, the tide was predicted at
the stations (with locations i,j) which coincide with the field
data stations by use of the following formula:

N
., = f H, . cos [a., . t+ (V + u)_ =~ k]
ni,J,D 3;& mi,j,m [ i,j,m o} m
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where ng i predicted water level at boundary location (i,j) for
¥ time level n

f = factor for reducing mean amplitude h, |, to year of
L i,j,m
prediction

ay i,m = speed of tidal constituent m at location (i,j)
r.1

t = time reckoned from some initial epoch such as
0000 hour of May 31, 1976 used for prediction

i

(V0 + u) value of equilibrium argument of tidal constituent

A when t = 0
k = epoch of tidal constituent A

Hi i,m = mean amplitude of tidal constituents at location
= (i,3)

For the model boundaries between the locations where tide
predictions were available, linear interpolation of tidal amplitudes
and phases were used for each tidal constituent.

Treatment of constituents across the open boundary is different.
Inasmuch as the dissolved properties can be transported in and out of
the model's boundary, a special procedure has to be used during the
computation. When current is flowing out of the model's boundary,
concentration at the open boundary is computed (without diffusive
terms) from the information available within the computational
domain. However, when the flow returns, the recovery of
concentration to a preset level is specified as a sinusoidal
function. Because of the small tidal excursions in relation to the
grid size, the variations of concentration across the open boundary
are small.
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IV. MODEL ADJUSTMENTS AND SIMULATIONS

During the initial stage of the study, a series of preliminary
test runs were made for the adjustment of the realigned model.
During this period, only two tidal constituents were applied at the
model's open boundary. As we have mentioned earlier, amplitude and
phase of these two tidal components were derived from a set of two
tidal charts compiled by NOAA, using updated information during
that time.

For each of the simulation runs, the computed field of water
level, velocity, temperature, salinity and turbulent energy densities
were tabulated and graphed. Time histories of these variables at 25
locations were recorded every 10 time steps, thus at 30-minute
intervals. The entire field of computed water levels is also
recorded at 30-minute intervals for the later computation of tidal
charts by means of two-dimensional Fourier analyses.

Computed vertical profiles of salinity and temperature were
compared against the observed profiles for different constants in the
turbulent closure computations. From these experiments, we
determined these constants and obtained an impression of the
sensitivity of these constants in the model results,

Computed amplification and phase lag of tidal propagation
between the model's boundaries and interior points have been used to
adjust the bottom stress coefficients. A value of 700 (in cgs units)
was found to be appropriate. Because of the relatively low tidal
dissipation in the bay system, the dynamic field is not very
sensitive to the selection of bottom stress coefficients. On the
other hand, the dynamic behavior near the pycnocline is sensitive to
the selection of turbulent closure constants relating the vertical
density gradient and the transport, generation, and decay of
turbulence. After the adjustment process, the same values were used
later for the model's verification run.

These turbulent closure constants [4] take the following values:

al = 1.0

‘32 = .08
a'% = .08
a, = .001

Because of the vast surface area and the vertical density
structure of the system, the dynamic response to wind stress is
significant. During the preliminary model adjustment stage, a
sequence of investigations was carried out to evaluate the influence
of wind stress on the behavior of the system. Comparisons were made
using identical tidal and initial conditions with and without the
presence of the surface wind stress. Typical wind conditions during
the summer period (SW wind of 20 knots) were used in these
simulations. Figures 12 and 13 show the differences in water level
distribution 1n Bristol Bay during ebb and flood tides with and
without wind stress in the second day of a simulation. The presence
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of wind induces not only some phase shifts in the tide (Fig. 14), but
also causes down-welling components in the coastal waters of the
Alaskan Peninsula.

Changes in the circulation pattern can be seen in Figs. 12
and 13. With the absence of surface energy input, the only source of
turbulence in the upper layer is transported through the pycnocline
from the bottom layers. The suppression of turbulence due to strong
vertical density gradients causes the upward transport of turbulent
energy to be very inefficient. As a consequence, the subgridscale
energy content in the upper layers is very low. On the other hand,
with the presence of wind, the thickness of the mixed layer tends to
increase until a quasi-equilibrium condition is established. Figure
15 shows the vertical distribution of salinity, temperature and the
turbulent energy densities with and without the presence of 20-knot
winds. The slight deepening of the mixed layer thickness is due to
the wind effect.

The surface wind stress input, through the vertical shear
coupling process, also has certain impacts on the direction of tidal
flow in both the upper and lower layers. This effect is illustrated
in Fig. 16 and Fig. 17, which show the east-west and north-south
velocity components with and without the wind effect. Noticeable
differences in the surface layers can be seen if two graphs in the
north-south current component are compared.
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V. MODEL VERIFICATION AND PREDICTION

After the model's adjustment phase, a particular period in 1976
was selected for verifying the predictability of the model and the
establishment of a set of predictive parameters.

The period of beginning from June 16 to June 19, 1976, was
selected because during that period vertical pycnic structure was
fully developed to represent the spring-summer conditions in Bristol
Bay. In other words, once the model is verified, it can thus be
considered useful for predictive purposes for the spring-summer
period. Therefore, during the verification run, all the simulation
parameters such as turbulent closure constants and bottom stress
coefficients were kept the same as those used at the final stages of
the model adjustment period.

Basic input information used for the verification run were
observed average wind condition over the area and the predicted
tides at the model's open boundaries. By compiling ship's weather
reports, an average SW wind of 15 knots for the verification period
was derived. The speed and direction of the wind during that period
did not change.

The basic tidal amplitudes and phase at the model's open
boundary stations during the verification period are presented in
Appendix A. Amplitude and phase for boundary grid points not covered
by the field program were linearly interpolated between these points.
Some extrapolations were also required for cases when the sampling
station was not located exactly on the boundary of the computational
grid. Predicted water levels at the model's open boundary were
obtained by convoluting 15 tidal constituents. For convenience,
clock time used in the simulation is the Greenwich mean time (GMT).

During the run-in period of the simulation, predicted water
levels at the open boundaries are multiplied by a factor which varies
linearly from 0.0 to 1.0 in six hours. This period coincides
approximately with the natural period of oscillation of the bay
system if the average depth is considered to be 80 meters. No
comparison between the computed currents and the observed currents
was made for the first 12 hours of the simulation to avoid any
perturbative transient effects,

After this 12-hour initialization period, the verification run
was carried out to 62.5 hours. Therefore, data for a period of 51
hours was available for both comparison and for the analyses of tidal
propagation. A period of at least 50 hours is necessary for
performing two-dimensional Fourier computation in order to resolve
the diurnal tidal components.

Observed current data collected by NOAA at four locations within
the modeled area were available for comparison. Cumulative effects
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of surface wind stress outside of the model's area are, of course,
unknown unless measured water levels instead of the predicted water
levels are used. However, because the model's open boundaries are
located approximately halfway between the Kamchatka Peninsula, the
USSR and Bristol Bay in the east/west direction, and also located
halfway between the Chuktskiy Peninsula, the USSR, and the Alaskan
Peninsuia in the north/south direction, thus the model’'s open
boundary is located approximately at the midpoint of the water
surface due to wind setup for almost all wind directions. Due to
this consideration, the predicted water level at open boundary
requires no further wind adjustment for the purpose of our
computation. At the beginning of the computation, the system is
assumed to be barotropic (i.e., isobaric surfaces and isopycnic
surfaces coincide with the level or reference surface). This
inaccuracy sometimes gives certain minor perturbations in the
computed water level and current field. They usually tend to smooth
out after a short period, however.

In this section, observed current at four locations are compared
to the computed values, located nearest to those current meter
deployments. The current meter locations in the field did not
coincide with the grid system. Also, the local depth at the current
meter locations is not necessarily the same as in the model.
Consequently, differences in computed and observed values can be
expected for these reasons alone.

Hourly values of observed currents were obtained from PMEL for
comparison. These hourly data were processed from 20-minute
recordings in the following manner. For each hour, three recorded
values (i.e., 00 min., 20 min., and 40 min.) are averaged and
reported as the value for the 20th min. of the hour. In effect, the
data were filtered with a low pass filter. Observed time series at
two stations are reported as east/west and north/south velocity
components, while the other two stations are reported in current
amplitudes and directions. Relative locations with respect to the
model grid can be found in Fig. 3.

In Fig. 18, Graphs A and B show the predicted water level at two
locations along the model's western open boundary. Elapsed time in
the diagram represents the number of hours from the beginning of the
simulation (i.e., the midnight of June 16, 1976). Values for the
first 12 hours' run-in period are not plotted in the graphs.

Figures 19 through 22 present the hourly observed current data
and the computed current at locations near the current meter. Also
presented in these graphs are the computed water level and the
vertical velocity components. These graphs are reduced so that they
can be grouped for easy comparison. The same graphs on a much larger
scale are presented for reference in Appendix B.

Figure 19 contains four graphs. Graph A gives the water level
at grid point (14,14) from dynamic computation. Graph B illustrates
the computed east/west current components at four depths at this grid
location plotted together with the hourly observed east/west current
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Fig. 18--Predicted tide at model's open boundary for the simulation
between 0000 hr 16 June 1976 and 1400 hr 18 June 1976
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east/west current component at station BC-2, measured at a 20-meter
depth. Graph C gives similar comparisons, but for the north/south
velocity components. These computed values agree quite well with

the reported average values. Some uncertainties still exist. These
uncertainties include the true horizontal location of the station.
Depth values in the model are schematized according to the published
navigation chart, which may not represent the true local depth.

Local depth of the mixed layer may also be slightly different from
the modeled value. Finally, the predicted water level at the model's
open boundary also contains certain random and systematic errors.
Graph D contains six curves representing the computed vertical
velocity components at six selected layers. The vertical velocity of
these layers not only reveals tide-induced vertical displacements,
but also contains instabilities induced by the vertical stratification.
The dynamic behavior of each layer is closely related to the local
vertical densimetric Froude number and the Brunt-Vaisala frequency.
More detailed discussion on the vertical dynamic behavior in Bristol
Bay will be given later in this section. Figure 20 gives similar
comparison graphs for Station BC-5. In this figure, the currents are
plotted as magnitudes and direction. The computed currents in the
lower layers agree quite well with the observed values, whereas
surface currents are in general higher than the computed magnitudes--
particularly at their maximum range. The predicted current directions
are excellent (Graph C). Some of the underestimates in the surface
currents at this particular location may be traced to the low
turbulent energy content. This is indicated by the dichotomic
velocity distribution in the vertical (Graph D). Notice the lack

of vertical velocity gradients in the bottom layers as compared to
the similar graph in Fig. 19.

The next figure (21) represents the comparison at Station BC-14,
which is located very close to the Alaskan Peninsula. The computed
currents agree extremely well with the observed values, particularly
for the east-west component. Due to its closeness to the southern
boundary, vertical displacements are very large, resulting in a
vertically quasi-homogeneous structure. For the same reason, the
surface layers lead the lower layers, showing pronounced tidal
influence and lack of vertical instability.

Good agreement is also found at Station BC-15 (Fig. 21). This
station is shallower than the previous three stations. Vertical
displacements of water columns show pronounced instabilities (Graph D),
yet the magnitude is only about one-third of that at Station BC-14.

In the spring-summer period, stable stratifications are usually
found in the waters with depth greater than 50 meters in Bristol Bay.
This positive density gradient requires additional energy in the
vertical turbulent exchange process. As a consequence, not only
is upwelling being suppressed, but the bottom layers are also being
insulated from the surface wind stress. Unlike the deeper layers
where water is nearly neutrally stable, the upper layers tend to
oscillate from their equilibrium position. This oscillation can
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often be characterized by the Brunt-Vaisala frequency which, in the
upper layer, can be approximated by

b

o

)
)

o]

where N is in radians per second, and p is the reference density at
the free surface. ©

From the observed data, the period of oscillation (i.e., 27/N)
varies from a fraction of an hour in the thermocline to several hours
in the deeper waters, although it is more difficult to measure in the
lower layers. In the simulation the computed vertical velocity
component also gives a convenient indication of the vertical
displacements by means of frequency-domain analyses. To illustrate
this dynamic behavior, we analyzed the vertical velocity component W
for selected layers at several locations by the spectral method.

In the surface layer at Station BC-2, the computed vertical
velocity component contains not only tide-generated vertical
displacements, but also oscillations induced by the stratification
effect. In its spectrum (Fig. 23A), several peaks located outside
tidal bands indicate these oscillations with a primary peak located
at a frequency which corresponds to a period of 1.3 hours. Near the
pycnocline (layer 7), energy in the higher frequencies increased
(Fig. 23B). No predominant peak can be identified, however. Near
the bottom, short period oscillations diminished. Major spectral
peaks in this region are located nmear the tidal frequency (Fig. 23C).
Since we have a rather sharp density gradient in the vertical, higher
modes involve higher rates of shear and thus tend to reduce the
vertical scale of the higher modes and accelerate their degradation
into subgridscale turbulence.

Similar analyses were made for stations BC-14 and BC-15. The
results of the spectral analyses are presented in Appendix C. The
vertical instability is somewhat suppressed, due primarily to the
well-mixed vertical structure near the coastal region. The spectra
of vertical displacements in three layers at station BC-14 are also
plotted on log-log scale (Fig. 24). The shapes of these spectra all
possess a similar slope; they fall approximately as f~2 at the lower
frequencies and then flatten out to around f-1 above 0.5 cycles per
hour. This characteristic shape agrees with the observed spectra of
the first mode internal waves [7].

Amplitude and phase correlation between these oscillations in
each layer are also analyzed. For example, at station BC-2 the
amplitude and phase relationship between the surface layer and a
layer immediately below the pycnocline are shown in Figs.
25A and 25B. The bottom layer, which is driven primarily by tide,
leads the surface layer by approximately three hours at tidal
frequencies, whereas no phase and amplitude differences exist for
the density-induced vertical instability toward the higher
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frequencies. With this correlation, it is thus possible to compute
the vertical movement in a layer from information derived from
another layer through the impulse response function (Figs. 25C and
25D).

These two impulse response functions are derived from the
amplitude-phase relationship computed by means of their cross-spectral
estimates between the surface layer and layers 7 and 11. The
prediction is made using a technique called convolution [8]. The
convoluted time series of vertical layer displacements in the 7th
and 11th layers from the surface layer information are plotted
against those obtained from dynamic computation in Fig. 26. In these
graphs dotted curves represent the convoluted values.

The computed coherency spectra are shown in Fig. 27. Higher
coherencies are found generally in tidal frequencies. Coherency-
associated vertical instabilities are between 0.5 and 0.6. This is
in general agreement with the observations of Haurwitz, et al. [9].

It has been a general practice to assess the vertical diffusion
coefficients for momentum and constituents according to the local
vertical velocity gradient. This approach is far from satisfactory,
because the moving fluid has a certain amount of memory of previous
events in the mass, momentum and constituents exchange processes,
both in the spatial and time domains of reference. Thus, if water
moves over a rough bottom area, a high exchange rate will be
maintained for awhile, even during slack tide or if the considered
water parcel enters an area with a smoother bottom because the
turbulent energy has not immediately decreased. For this reason we
have now included the subgridscale (turbulent) energy in the
computation in the development process of our three-dimensional
model. The computed turbulent energy-related diffusion coefficient
for station BC-14 is plotted together with the local turbulent energy
densities (Fig. 28). Graph 28A illustrates the vertical distribution
of S5GS energy densities in six selected layers. In one particular
instance, energy level within the pycnocline became negative,
indicating the existence of a certain local density discontinuity.
The values were reset to zero for further computation. Graph 28B
presents the vertical distribution of € defined by

£==LVG

where ¢ is the energy-related eddy viscosity coefficient, L is the
local length scale and e is the local turbulent energy density.
Notice that a minimum level of exchange rate is malntalned even
during slack water,

The effects of vertical density gradients on the vertical
exchange rates are expressed by a dimensionless parameter (Fig. 29)
which is a function of local vertical density gradient and local
energy level. The final value used in the computation for the
nonhomogeneous vertical exchange is the product of this parameter and
the homogeneous eddy viscosity coefficient. In this figure the value
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Fig. 29--Computed dimensionless parameter for the suppression and enhance-
ment of vertical exchange rate due to vertical density gradient
and SGS turbulence Tevel near station BC-14
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of this parameter exceeds unity within the pycnocline, indicating
that instantaneous negative density gradients were induced by local
oscillation, thus enhancing vertical mixing. This has been confirmed
by recent studies [10,11] on the instabilities of shear flow, or
Richardson instability. In a zone of large-scale
upwelling/downwelling where large vertical shear coexists with large
horizontal shear, when the local Richardson number decreases to
values below 0.25, shear instability will lead to a sudden large
increase in mixing across the thermocline [11]. Because of the
spatial resolution associated with the horizontal computational grid,
we can only represent this local behavior in a general area. In
addition, because of the formulation employed in the computation,
this enhanced mixing occurs when the local Richardson number is less
than zero instead of 0.25 (see Fig. 30). The discrepancy may explain
the scatter of the observed data within this range.

A sequence of predicted results from the computations is presented
in Figs. 31 through 35. Figure 31A shows the computed water level,
velocity distribution in the surface layer and the rise and fall of
the water surface at 1400 pm, June 18, 1976. Computed velocity
distribution in the 8th layer (depth = 27m) is presented in Fig. 31B.
Figures 32A and 32B show the instantaneous distribution of salinity
and temperature in the surface layer at 1400 pm June 18, 1976. At
the same point in time, the vertical distribution of salinity,
temperature and turbulent energy densities (in ergs per unit mass)
through a cross-section are shown in Fig. 33.

In these vertical plots, the plotting scale for the vertical
velocity component has been enlarged 727 times so that the upward
and downward displacements can be visualized. For instance, the
tide-induced upwelling near the coast of the Alaska peninsula is
evident in Fig. 34. The rise of the water surface near this region
can also be seen near the coastal zone.

One of the interesting phenomena associated with the vertical
stratification is the formulation of layers with different densities.
A similar feature also exists in the computed distribution of
salinity and temperature. As in Fig. 35, a layer of warmer water is
temporarily located beneath the cooler water illustrated by the
l-degree isotherm.

Inasmuch as our studies are directed towards the development of
a prediction method for the possible pathways of pollutants discharged
accidentally in this area. The main thrust of our research has been
to obtain the horizontal flow fields.

For the convenience of later reference, two complete sets of the
simulation output are presented in Appendix D. The first set gives
the horizontal and vertical circulation pattern, water level and
constituent distribution for ebb tide condition at 0748 am, June 18,
1976. The second set includes these important parameters for a flood
tide condition occurring at 1400 pm, June 18, 1976.

The tidal propagation within Bristol Bay may be illustrated by
a set of three-dimensional plots from the results of the hydrodynamic
computation (Fig. 36). A period of 12 hours of the verification
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3500 hr June 18 1976

Fig. 36--Three-dimensional plots of the computed water surface movement in
the modeled area during a 12-hour period in the verification run.
Higher tidal harmonics superimposed on the principal lunar and
solar components are evident,
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period, from 0200 hour to 1400 hour June 18, 1976, is selected to
demonstrate the movement of the water surface in the modeled area.
This illustrates the rising and falling of the water surfaces in
Bristol Bay at three-hour intervals as they would be seen by a
spectator looking from the north toward the Alaska Peninsula. Higher
tidal harmonics superimposed on the principal lunar and solar
components are also evident. It should be pointed out that the
result would be different if the computation were to be carried out
assuming a homogeneous density structure. This is due primarily to
the different vertical shear structures induced by the vertical
density gradient and the modification of the horizontal pressure
gradient caused by the variations in the horizontal density
distribution.

In these plots the areas bounded by land are assumed to have a
water level value of zero in order to illustrate the movement of the
water surface. This causes the emergence and exposure of St. Paul
Island at the right-hand corner of each graph. In order to reveal
the water surface variation at the open boundaries, values at the
model's boundary gridpoints were set equal to its interior neighboring
points in these plots.

The computed co-tidal charts for the diurnal and semi-tidal
components are presented in Figs. 37 and 38. The phase, amplitude,
and the location of the amphidromic point agrees well with a similar
map compiled from field data (Graph A). Differences are found near
the shallower waters where observed data are scarce. The computed
chart for the quarter-diurnal component is presented in Fig. 39.
Notice that the amplitudes are relatively small, as they are
generated by the nonlinear advective mechanism induced primarily by
tidal energy. As we did not include the quarter-diurnal components
in our inputs, this figure presents only the amplitudes generated by
the diurnal and semi-diurnal components. It would not represent the
actual quarter-diurnal tide conditions.
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Fig. 39--Computed amplitude and phase of the quarter
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VI. CONCLUSIONS

During the course of the investigation the following conclusions
have been reached:

1.

Bristol Bay is primarily a tide- and wind-driven system
with distinctive nonhomogenecus hydrodynamic behavior.

Therefore a three-dimensional model is required to '
characterize its response to these driving forces.

Vertical resolution is essential for good representation
of the vertical fine structures.

The bay system is not very dissipative. Because of the
three-dimensional representation, where interlayer stress
interacts with local density gradient and turbulence level,
the required bottom stress coefficient is much smaller than
that required in shallow estuaries.

The model's boundary is selected in a location which is not
sensitive to the general wind setup in the Bering Sea as a
whole. Due to this consideration, the predicted water
level at the open boundary which drives the model requires
no further wind adjustment for the prediction of current
field in the modeled area.

To model the nonhomogeneous structure of the bay, the
computation of subgridscale turbulent energy is necessary
for a good representation of the vertical dynamic behavior.
This approach also enables us to reduce from a large number
of temporal-spatial varying diffusion coefficients to a few
closure constants by which the model is adjusted. Therefore
these adjusted closure constants represent a set of
efficient predictors of the system's behavior under future
conditions.

The computed current field from predicted tides at the open
boundary agrees very well with the observed values in the
modeled area.

Because of the sensitive interactions between density
gradient, vertical shear structure and the vertical momentum
exchange processes, it is very difficult to separate the
wind and tide effects on the circulation. As a consequence,
accuracy in tidal current prediction is a prerequisite in
predicting surface drift and the pathways of pollutant
discharges.

The model developed in the study forms a good basis for
establishing a predicting method for response of the Bristol
Bay system,
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Appendix A

BASIC TIDAL AMPLITUDE AND PHASE AT MODEL'S OPEN
BOUNDARY STATIONS FOR PREDICTION
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PARAMETERS USED IN THE TIDAL PREDICTION

Tidal Speed Ve [, 5 1800 { Besuam | Gs,a | Mas,an | Saa,an | Fas,an |Cas,n [Pasn | Saon ey | Cean
Constituents (hr 7} f-value | {deg) {cm) {deg} {cm} {(deg)} {cm) {deg) {cm) (deg) {cm) (deg) {cm) {deg)
ql .372815 | 0.0863 242.6 3.7 325.0 3.2 320.0 1.5 7.4 0.1 2%4.0 1.8 136.7 5.5 296.5
01 .03187306 | 0.0863 136.1 20.5 324.0 17.6 320.0 6.3 305.1 2.5 215.5 10.7 164.6 26.4 303.6
M1 .0402693 | 1.428 278.5 1.8 33210 1.5 325.0 0.5 301.3 0.3 230.5 1.0 188.4 2.1 312.0
Pl D415526 | 1,000 201.4 9.77 341.5 8.67 334.1 3.9 anz2.3 3.0 251.5 6.0 204.6 13.1 318.4 :
Z: K1l 0417810 | 0.916 165.0 29.23 340.7 26.06 335.7 12.3 303.0 9.5 255.6 18.3 207.1 40.7 319. 4 g:
e J1 .04329230 | 0.881 61.9 1.4 355.3 1.30 346.8 1.0 309.6 0.7 284.2 1.0 221.1 2.6 324.7 '
001l 044831 0.607 20.7 a.5 27.0 0.5 17.18 0.5 334.6 0.4 322.0 0.2 246.6 1.3 345.3
2N2 077490 1.029 157.4 1.5 28.9 1.43 24.62 1.1 4G.3 1.4 37.3 1.6 27.4 2.5 355.8
2 L077690 1.029 247.5 1.77 38.0 1.72 - 33.7 1.5 50.3 1.8 50.5 2.0 39.4 3.0 2.1
N2 .07893%9 1.0629 50.9 7.6 70.0 8.3 75.3 11.6 98.2 12.5 109.3 11.9 97.9 14.8 5.4
v2 .079202 1.029 141.0 1.3 76.6 1.45 31.9 2.1 104.% 2.2 116.8 2.1 105.6 2.6 34,1
M2 .080511 1.029 304.4 21.97 124.4 24.09 129.4 33.3 151.3 35.6 164.4 5.6 155.4 42.1 89.3
L2 082023 0.988 7.6 .33 195.¢ 0.31 195.6 0.2 198.6 0.3 202.3 0.4 208.1 0.5 172.7
s2 .0833133 1.000 0.0 0.3 356.9 0.3 329.3 0.2 209.2 0.3 252.9 0.3 296.8 0.5 323.8
X2 .0835615 | 0.804 149.2 0.3 356.7 0.3 327.7 0.3 318.1 0.4 1.1 0.3 43.9 0.6 82.7
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Appendix B

COMPUTED AND OBSERVED TIME HISTORIES OF THE VERIFICATION RUN
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Appendix C

SPECTRAL ANALYSIS OF THE COMPUTED VERTICAL VELOCITY COMPONENTS




LGl

(cm/sec)zhr

| | |
L o
i
|
L
o
1y
|
T -....\\ '
|I | 1
B 1 I-II
. ,'I y |
i i A ) A .'h'\
',II.' i i III\ ! Y
.l II III II II|
Vo 8]
(A)
b [} g o a 9 0.9

Frequency (hr'1)

Fig. C-1--Line spectra of the computed vertical velocity components near station BC-14.
and (C) are for layers 1, 7 and 11, respectively.
Fourier transformation,

(cm/sec)zhr

a

w ] TR ] LLvEL ‘!.
IR
i |
I| |
|
Il s
[ I &
|| ||' ——
o
| 9
(M, 2
) ||] |'I \ =
i b \t_‘l
f - \’A"-\/-. oA
A —
3 Y ! A |Ih - /\ |
! [ N lll
[ vl '
ol
[N
}
(8)
a1 a [ n 3 a9 1.a

Frequency (hr'1)

ﬁ
L
"1'\\
Al
| I
Al
AN
\ f’ll \‘/\
i l".l lu'll Ve \,-’\\ An J
Y VAT
(c)

Frequency (hr'1)

Graphs (A), (B)

Spectral values are computed by fast




- I " T T
: o T
— (JRRENT W A1 BL-1% TMeTT Nl LEVEL 1 - I

v i T i T il
—  CURRENMT W AT BC-13 ¢H=1T H=lN1 LEVEL 18
TURRINT 3 AT BC-:5 IMe| T Hel4b LOVEL 7

|I,'I]
=l _
£ \ i . "
[N] II X =
. S oLeb s = e
-~ S b I o " || \ 1 o LT ﬂ |
\ ! ! VY /

. L1 S prd i | Y ﬁ @ 'REAVA! |
RN AR ) - I S o W WAL /\ ©
AT SRR E l '/ VAN RN = e ! ] &

ST VA N AR B & g AN E v t

i Povh ~ U yoN i A (=] ! i

1! ¥ L ! |1 '

II| v || \'.i I., | —

(A) (8) (9) |

. -- - -1
Frequency (hr 1) Frequency (hr 1) Frequency (hr™ ')

Fig. C-2--Line spectra of the computed vertical velocity components near station BC-15. Graphs (A), (B)

and (C) are for layers 1, 7 and 11, respectively. Spectral values are computed by fast
Fourier transformation,

]




-87-

Appendix D

COMPUTED SPATTAL DISTRIBUTIONS OF WATER LEVELS, CURRENTS,
TEMPEPATURES AND SALINITIES AT SELECTED TIME INTERVALS
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Fig. D-16--Computed current distribution at 27-meter depth at 1240 p.m. June 18, 1976
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Fig. D-18--Computed temperature distribution at 27-meter depth at 1240 p.m. June 18, 1976
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Fig. D -21--Vertical distribution of salinity and currents through a gross-section at
1240 p.m. June 18, 1976, The plotting scale for the vertical velocity
component has been enlarged 727 times.
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Appendix E

COMPUTED CO-TIDAL CHARTS
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Fig., £ -1-~Co-tidal chart for the diurnal tidal component from the Bristol
Bay three-dimensional modeling results
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-diurnal tidal component from the
1 modeling results
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Fig. E-3--Co-tidal chart for the quarter-diurnal tidal component from
the Bristol Bay three-dimensional modeling results
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I. Task Objectives

The objectives of this program are to investigate and model mesoscale
and synoptic processes and their degree of influence on the measured surface
winds of the Beaufort Sea Coast. Any attempt to understand near shore
oceanic circulation velating to lagoon flushing and pollutant trajectories

must include a description of air stress forcing by the surface winds.

II. Field, Laboratory Activities and Mectings

The Barrier Island-Lagoon Program Workshop at the University of British
Columbia, December 11-12, provided some interesting offshore development
scenarios. Attendance by Atlantic Richfield representatives made the meet-
ings more instructive.

) The follewing caveat must be mentioned in reference to the LGL Environ-
mental Research Associates ecosystem model. The open water period in August
1977 was abnormal due to a six day storm producing a persistent high speed
east wind. The resultant ice edge position and amount of lagoon flushing
may not be representative of a normal summer season. It seems that 1978
would be a better base year for the model.

III. Results

The atmospheric data (July 20 - Sept. 1 1978) has been reduced and sent
to Jim Audet, NODC OCSEAP Data Coordinator. The data comsisted of: (1) wind
speed, wind direction, and tecmperature at 10 meters from Milne Point, Cottle
Island, and Cross Island, (2) atmospheric pressure corrected to sea level
from Deadhorse, Umiat, Oliktok and Milne Point. There were no data gaps in
the period except for Cross Island data.

The effects of the time varying thermal contrast at the coastline (Sea
Breeze) have been modeled under varying synoptic conditions and comparison
with measured data has been very satisfactory.

Histograms of surface wind speed and direction are presented for 1976,
1977, and 1978, plus an average of the three years (Figures 1-4). The abnor-
mal persistence of east winds in August 1977 can readily be seen (Figure 2).
In this case the above mentioned storm was the cause.

A comparison of surface winds (10 meters) on Cottle Tsland, versus the
geostrophic winds is shown in Figure 5 in August 1976, when an of fshore pros-
sure buoy network existed simultaneously with onshore pressure stations. The
additional buoy data provided an accurate estimate of the wind divection and
speed in the absence of thermal effects and surface boundary layer turning.

IV. Preliminary Interpretation of Resulis
A. Sea Brec:ze
Both the model and experimental data from August 1977 show that a

synoptic wind ficld with speeds of 6 m/s or less can be inlluenced and/or
completely offset at the surface (10 meter level) by the sea hreeze,
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The Cottle Island histograms from 76-78 (mentioned above) show
that greater than 50% of the measured surface winds in August fall
below 6 m/s. Figure 5 shows that the August 1976 surface wind
asymmetric bimodality (NE and E winds occur three times as often as
W and SW winds) can be partly attributed to the coastal thermal
effect offsctting the synoptic winds from the southwest quadrant
(see cross-hatched area). The dashed line in Figure 5 represents the
geostrophic wind directions as calculated from a surface pressure net-
work using offshore buoy input (Simpson Lagoon is 10 km from the geo-
metric center of the network),

Monthly summaries of surface wind directions in the OGS Climatic
Atlas for Oliktok (southwest edge of Simpson Lagoon) show a bimodality
in wind direction in all seasons which can be attributed to the large
scale wind field. The asymmetry mentioned above appears to maximize
in the months from Junme through September and disappears in the months
from December through March. This is evidently a thermally induced
mesoscale effect due to the temperature gradient across the coastline.
The sea breeze model shows that the surface winds will be a function of
the mesoscale thermal gradient in a zome 30 km to each side of the coast-
line.

The major implications are:

(1) maintenance of along shore and offshore currents which pro-
mote lagoon flushing during low synoptic (stagnant) or
adverse synoptic situations which would otherwise prevent
lagoon flushing,

(2) production of wind driven current shears beyond 30 km off-
shore where synoptic conditions are not influenced by thermal
contrasts. Theoretical evidence for the existence of this
effect can be seen in model output showing surface wind
direction with a geostrophic wind of 5 m/s from 220°T (Figure 6).

(3) Increased persistence of upwelling conditions.
B. Negative Storm Surge

Figure 2 shows that 90% of the surface winds in August 1977 were
from the northeast to east. In this case the gross assymmetry 1s due
to a storm which lasted 6 days (August 8 to August 13, 1977). Examples
of the prevailing surface winds during the storm were 85° +5° @ 10.5 m/s
+1 m/s for 30 hours and 80° #5° @ 12.5 m/s *2 m/s for 75 hours.

These surface wind velocities were responsible for a negative storm
surge in the Simpson Lagoon area. The decreasc in water level due to a
net water transport to the right of the prevailing wind was documentad
during the installation of a tide gauge. The gauge float was inside a
hollow oil drum in 20 cm of water at 1500 August 9, 1977, wich 10 m/s
winds. The winds increased to 15 m/s and by 2200 the float was sitting
on mud, by 1000 August 10, 1977 a stake in 23 cm of water was dry (winds
greater than 15 m/s but less than 20 m/s during this time). By 2200,
another stake in 35 cm of water was dry for a net decrease in water depth
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78 ¢m in 31 hours during which the wind averaged 15 m/s from the east.
By 1100 August 11, 1977 the water level increased 58 cm as the wind
slowed to 10 m/s. By 1445 with the wind below 10 m/s the water level
increased by 16 cm. On August 14, 1977 with east winds of 4 m/s the
water level increased 24 cm for a net increase of 98 cm registered off
the southwest coast of Pingok Island (Simpson Lagoon) due to the nepa-
tive surge subsiding. During the storm wind waves of 1.5 meters (peak
to trough) were observed in the lagoon.

C. Mountain Effect

Figure 7, taken from histograms in the OCS Climatic Atlas, shows
a plot of the monthly percentage difference between occurrence of
northeast-east winds and southwest-west winds at Barter Island, Oliktok,
and Lonely (all on the Beaufort Coast). Positive (A%Z) implies more cast
winds than west winds. The months of October through March show a great
disparity between Lonely and Barter Island, th¥s is due to the '"Mountain
Effect" which is eastward deflection of northerly winds by the Brooks
Range when the atmospheric boundary layer is statically stable.

In the months of May through August when the sun is above the horizon
for more than 20 hours, the land snow cover is gone or depleted, and the
land boundary layer is approaching neutral stability, the three coastsl
stations become very similar., They show an average of northeast-east
winds at 3 times the frequency of southwest-west winds. It is obvious
that the '"Mountain Effect" is minimized during this period (except tor
mechanical channelling) and the mesoscale thermal effect of the coastline
becomes a major influence on the synoptic scale wind in the coastal
region.

V. Problems Encountered and Recommended Changes

None

VI. Estimate of Funds Expended.

As of 1 January 1979, expenditures under this contract will come to
$12,037.72 out of an allocation of $22,000.00
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0CS COORDINATION OFFICE
University of Alaska
Quarterly Report for Quarter Ending September 30, 1978
Project Title: Characterization of the Nearshore Hydrodynamics
of an Arctic Barrier Island-Lagoon System
Contract Number: 03-5-022-55
Task Order Number: 13
Principal Investigator: J. B. Matthews
I. Task Objectives:
A. To review estuarine lagoon hydrodynamics.,
B. Summarize knowledge of Simpson Lagoon.

C. Produce numerical predictions of Simpson Lagoon circulation
under various environmental conditions.

D. Plan and execute a field program to verify the numerical model
computations.

E. Produce circulation, flow and water quality estimates for use
by ecological modeling group.

II. Field or Laborétory Activities:
A. Ship or Field Schedule:
9 November - 17 November 1978 Prudhoe Bay.
B. Scientific Party:

J.B., Matthews
Garry Meltvedt
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€. Methods:

Field program. A new instrument deployment system was developed for

use in shallow water moorings in an ice covered region. The new system is simi-
lar to standard taut wire systems but uses very short mooring lines and is modular
in design to allow for rapid deployment and recovery from ice. The system
is 1ight and compact enough for helicopter deployment. Plans had to be modified
slightly to accommodate the unusual open water encountered just beyond to fast
ice. Instruments were deployed through the fast ice canopy or from the edge of
the fast ice where large open water Teads were found. Deployment sites were
marked by pingers on the instrument packages.

A pair of instruments from the Egg Island channel were recovered using a
pinger locator through the ice and then using divers to recover the 1ns£ruments.

D. Sample Localities:

Data from an array of four meters has been recovered for use by other
investigators. The station locations shown in Figure 2.

The deployment stations for the winter studies program are shown in
Figure 1,

E. Data Collected and Analyzed:

Work has progressed in transiating serial raw data tapes to 9 track data
from the current meters and tide gauges recovered in August and September.
Data from seven tide gauges and five current meters have been edited, corrected
and plotted. Five more current meter records are being edited.
ITII. RESULTS.

Data from Egg Island channel for summer and spring show fresh water from
the Kuparuk River on June 8th 1978. This is confirmed by satellite photographs

of the over flow of river water onto the ice. The Egg Island channel instruments
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were located on the bottom of the 18-20 feet deep channel. The 34°/., salinity
water fell to 0°/., in about a one hour period and the water temperature rose
from -20°C to 0°C. The fresh water persisted at the site until July 13, 1978,
at which time the sea water returned. On that day salinity of 22-24°/,, was
observed. The temperature fluctuated between 0° and 7°C between 8 June when
overflow occurred and 13 July. No data on currents through the channel are
available because the current meter céased operation on June 8, the day the
river reached our instruments.

Data from the four Milne Point instruments shown in Figure 2 are very
coherent. Major changes in salinity, temperature and current speed and direc-
tion are observed in all four instruments. For example, from 10-13 August
températures fell from about 7°C to 1°C as salinities rose from 17°/.0 to 27°/s0
in all stations. Currents generally showed periods of about 5 days during which
strong westward (WSW) currents of about 20-30 cms/sec flowed. The periods
of strong westerly flow were broken by periods of weak (< 10 cm/sec) currents
of all directions. During times of weak current flows tidal periodicties and
sea breeze effects were visible in the records.

Surface and bottom drifters were released on 27 July 1978 on a Tine from
Beechy Point extending seawards of Cottle Island for about 3 miles. Statistics
for drifter recovery to date are 95/250 lagoon surface, 26/250 lagoon bottom
15/250 ocean surface and 3/20 ocean bottom drifters recovered/deployed. This
represents an overall recovery to date of 29%.

The large recovery of ocean surface drifters (60%) resulted from thorough
searches of all beaches within 10 miles of the release point during the 3 days

immediately following release. Most of these drifters were found on the ocean
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side of Barrier Islands. The three ocean bottom drifter§ were also found
on the ocean side of Barrier Islands.

Surface drifters from the Tagoon were found within the lagoon during a
period of 1 month. Some surface drifters from the lagoon releases were found
at the east dock and as far east as Tigvariak Island 8 weeks after release.
Bottom drifters from the lagoon were found mainly on the Tagoon side beaches of
Barrier Islands.

IV. PRELIMINARY INTERPRETATION OF RESULTS.

The current meter results from Egg Island channel suggest that the flushing

effects of the spring breakup of the Kuparuk River persist for about a month
and extend through Gwydyr Bay to the Barrier Islands. A two layer system does
not appear to exist since fresh water flushed the cold saline water (34°/.., -2°C)
from the meters within a few hours. The initial drop from 34°/.5 to 9°/.0 salinity
occurred in less than 5 minutes, the meter sampling interval. The date of the
overflow appears to recur remarkably predicatably within about 5 days each year.
The flushing of the channel with seawater in July, about one month after break-
up also occurred with great rapidity (i.e. large salinity increase at the bottom
over a 5 minute sampling interval). However it is not known if this is an
annual event or not.

We have no measurements throughout the lagoon for the period of breakup.
It is not possible to say how much of the lagoon is subject to flushing of the
ranges described for Egg Island Channel. One could perhaps get an indication
of the extent of the flushing from satellite observations of spring overflow.
The photographs from several years show extensive overflow from north slope
rivers which is not quite continuous along the coast at jts peak and generally

extends to Barrier Islands if these are present. OQur best guess is that the
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the region inshore of barrier islands in the lease area is subject to pronounced
flushing and a very rapid change from high to Tow salinity at spring breakup.

The records from the Milne Point array during the open water season show
fluctuations in salinity from 17°/.. to 32°/.. throughout the season with amplitudes
decreasing towards freezup in September. The nearshore instrument has Tower
salinities and higher temperatures than the seaward meters. The data confirm
that the Tagoon acts under the influence of winds and responds as a whole. Fresh
water from rivers tends to stay close to shore. Mixing occurs as boluses of
water break off and mix in eddies around obstructions. Infrared satellite
data taken in 1977 clearly showed water warmer than 7°C along the whole coast
with larger boluses near major rivers,

Drifter data indicate that surface currents, and probably oil slicks, off-
chore of the Barrier Islands or in the lagoon could reach island and mainiland
beaches both east and west of the point of origin. If a spill occurred soon
before a major storm, our drifter recoveries from 1977 suggest that it could
travel westward at average speeds of 1 knot to reach barrier islands near
Point Barrow in as little time as one month. Exact trajectories are not predic-
table since they depend on prevailing winds after the event. The difference
between 1977 and 1978 drifter recoveries points up this varability. The 1977
release was immediately before the largest 10-day storm of the summer during
which ENE winds below at speeds up to 30 knots. No drifters were recovered east
of the release point. In 1978 variable winds occurred after the release and
recoveries were made both east and west of the release point.

Bottom drifters may indicated trench of sediments and possibly of sunken
0i1 masses. Little can be said of ocean bottom drifters since recoveries have

been so few. However 38% of lagoon bottom drifters were recovered within 2

months of release suggesting fairly dynamic an environment on the lagoon floor,




These comments are from preliminary data analysis and are subject to
verification. They are provided here for use in the draft impact statement.
V. PROBLEMS ENCOUNTERED/RECOMMENDED CHANGES.

Some difficulty was encountered in recovering instruments through the
ice in November. This resulted from insufficient time for training with the
equipment, It is recommended that divers used in under-ice work be given a
period of training and instruction in warmer ice-free waters before attempting
future under-ice work.

VI. ESTIMATE OF FUNDS EXPENDED.

Approximately 1/3 of funds are expended. This results from high initial
instrument and field support costs as well as data reduction charges. The
winter studies program was carried out simultaneously with the large summer

data reduction work.
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I. TASK OBJECTIVES

The primary objective of this program is to collect all basic data
on the size distribution, mineralogy, and certain bioldgically "eritical"
chemical attributes of sediments of the barrier island-lagoon complex of
north arctic Alaska. In addition, research is being directed to assess
the long-term directions and net volumes of alongshore transport of sandy
sediments, as well as the stability and origin of the barrier island along
the Beaufort Sea coast. The other objective of this program is to collect
lithological and chemical baseline data from the contiguous area of the
continental shelf of the Beaufort Sea. The chief purpose of this latter
effort will be to fill in the small data gaps that exist on shelf sediments,

principally between Barter Island and Demarcation Point,

II. LABORATORY ACTIVITIES

Laboratory work since October 1, 1978 has included the analysis
of total iron, zinec, copper, nickel, and chromium concentrations in both
Simpson Lagoon (SL877) and Beaufort Sea (GLA77) sediment samples.
The Beaufort Sea clay mineral data compiled by our lab over the past
decade have been plotted on the supplied OCSEAP base map (Fig. 1).
Detailed size analysis of the segmented vibrocore samples (PWB75)
furnished by Peter Barnes of the U.S. Geology Survey in Menlo Park are

now being completed to augment the information previously presented in

Table V of the March 1978 annual report for this same contract: (R.U. #529-77).
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Figure 1. Station locations for Beaufort Sea clay mineral data.




Analytical Methods

For chemical analysis, sediment samples were oven-dried at 90°C.
The dried samples were then finely pulverized with mortar and pestle in
preparation for total elemental analysis (Naidu and Hood, 1972). The
fine powders were then totally digested in concentrated hydrofluoric-
nitric acid (Rader and Grimaldi, 1961). Heavy metal analyses on the
total digests were accomplished with a Perkin-Elmer Model 603 atomic
absorption spectrophotometer.

Station locations were updated and clay mineral abundances were
plotted onto the standard OCSEAP Beaufort Sea base map by Jim Clough,
graduate student (Figs. 1, 2, 3). Specifically, Expandable Component and
Kaolinite-Chlorite ratio areal trends were deduced from the plotted
mineral values.

Grain size distributions of the vibrocore segments are being
analyzed by the usual sieving-pipetting method, and the conventional
grain size parameters will be computed after the formulae given by Folk
and Ward (1957). Computation of the parameters is accomplished through
the use of the University of Washington (Seattle) SEDAN program: UWMS-1147,
with the University of Alaska Honeywell 66/40 computer. Presently, this
SEDAN program is being modified by Robert Sutherland of the Institute
of Marine Sciences Data Management. A more rapid and convenient use
of the program to obtain the grain size parameters is the object of this

work and generally involves a change from card batch input of data to

a faster time sharing operation of the computer.
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ITI. RESULTS

Tables I and I1 list the concentrations of iron, zine, copper,
nickel, and chromium in the hydrofluoric-nitric acid total digests of
the 1977 Simpson Lagoon and USCGS Glacier cruise Beaufort Sea sediment
samples, It is quite clear that elemental abundances are significantly
greater in the continental shelf and slope sediments than in the nearshore
lagoon sediments. Completé interpretation of the total digest results
have yet to be done.

Figures 2 and 3 show the areal distribution of the clay mineral
expandable component and kaolinite-chlorite ratios, respectively,
in the Beaufort Sea sediments, Information about the riverine source
clay mineralogy (see Fig. 3) aided in distinguishing the areal trends
from the plotted clay mineral values., Although interpretation of the
clay mineral data is only preliminary, there is strong indication that
the Colville River is a source for high expandable component (Naidu and
Mowatt, 1974) whereas the Kuparuk and other small rivers seem to
furnish relatively high kaolinite concentrations to the nearshore sediments
(Naidu, et al., 1975). The net westward flow of the coastal currents
is born out by the similarly westward spreading of the high kaolinite
areas (Fig. 3). Further interpretation of the clay mineral plots remains as of

this report.
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TABLE I

CONCENTRATIONS OF IRON, ZINC, COPPER, NICKEL, AND CHROMIUM IN
HYDROFLUORIC-NITRIC ACID DIGESTS (RADAR & GRIMALDI, 1961)
IN SIMPSON LAGOON SEDIMENTS

Refer to R.U. #529-77 Annual Report for Station Locations

Fe in Cu Ni Cr
Sample wt 7 ug/e ug/g ug/g ug/g
SL877- 2 0.70 30 9 17 21
SL877- 6 1.70 90 18 44 56
SL877-13 1.95 95 18 46 60
SL877-18 1.40 85 16 42 55
SL877-23 1.55 100 17 42 56
SL877-27 1.84 85 12 48 58
SL877-29 1.92 105 20 43 63
SL877=30 0.65 35 5 19 24
SL877-33 1.22 80 14 39 45
SL877=35 1.51 92 14 40 55
SL877-39 1.63 90 26 45 63
UG~ 1 1.22 70 13 33 46

Average 1.44 80 15 38 50




TABLE II

CONCENTRATIONS OF TRON, ZINC, COPPER, NICKEL, AND CHROMIUM IN
HYDROFLUQRIC-NITRIC ACID DIGESTS (RODER & GRIMALDI, 1967) IN
BEAUFORT SEA SEDIMENTS

Refer to R.U. #529-77 Annual Report for Station Locations

Fe in n Cu Ni Cr
Sample wt % ug/g ug/g ugle ug/g
GLA77- 5 4.00 130 40 87 103
GLA77- 6 4.48 155 45 100 117
GLA77- 7 3.99 125 42 92 110
GLA77-10 3.44 105 25 77 96
GLA77-12 2.70 110 22 58 86
GLA77-15 3.34 130 31 78 98
GLA77-16 2.59 120 19 65 89
GLA77-17 3.63 150 33 90 108
" GLA77-18 2,32 90 20 42 66
GLA77-20 3.00 108 19 55 70
GLA77-22 2.82 115 24 56 84
GLA77-23 3.08 130 30 71 98
GLA77-31 2.60 115 21 49 80
GLA77-33 2.94 115 30 56 74
GLA77-42 3.02 110 18 62 90
Average 3.20 120 29 69 91
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IV. DISCUSSION

The results of the chemical work in this report will be followed
by more detailed chemical analysis of Beaufort Sea and Simpson Lagoon
sediments. Further understanding of the geochemistr& of the above
sediments awaits the conclusion of this concentrated study.

Additional plotting of Beaufort Sea data (textural, mineralogical

and chemical) are proceeding and must be completed before a thorough

synthesis of the Beaufort Sea sedimentary processes can be accomplished.
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OCS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978
CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 33 R.U. NUMBER: 529
PRINCIPAL INVESTIGATOR: Dr. H. S. Naidu

gubmission dates are estimated only and will be

updated, if necessary, each quarter. Data batches
refer to data as identified in the data management

plan
Cruise/Field Operation Collection Dates Estimated Submission Dates
From To Batch 1 2 3 4

Archived Samples None 7/30/79  submitted 10/30/78
Simpson Lagoon 8/77 submitted 6/30/79 Submitted 10/30/78
Barrier Islands 8/77 None 6/30/79  None None
Glacier 8/77 9/6/77 10/30/78 None submitted 10/30/78
Summer '78 Field

Season None None 6/30/79 None

An updated submission schedule, and the submission of
data will take place on or around February 1, 1979.
Absence of Principal Investigator makes update at this
time impossible.

Data Management Plan has been submitted to the Arctic Project Office.
We await approval.
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Fiscal Report

Contract: 03-5-022-56
Task Order: #33

Date: December 22, 1978

Category Billed this Quarter Cumulative Billed
Salaries and Wages $2,240.67 $32,781.59
Travel 181,18 3,592,18
Equipment 238,99 16,567,90
Other 5,479,10 13,239.29
Staff Benefits 236.96 4,405.42
Overhead 1,120.34 16,390.81
Total Billed $9,497.24 $86,977.19

Total Award

Total Unbilled

These data are taken from

University of Alaska vouchers

months prior to the above date.
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II,

Task Objectives

1. To determine the origin and evolution (geomorphic history) of the
barrier islands and coastal lagoon.

2., To determine the source(s) of the gravel size materials that make
up the barrier islands.

3. To determine the stability of the barrier island - lagoon system
in respect to natural processes and man induced effects.

4. To determine the magnitude of the geomorphological relationships
between the barrier island ~ lagoon system and landforms of the
coastal plain such as the various streams, dune fields, ground
patterns, thermokarst features, deltas, pingos, lugs and lakes.

5. To construct a spacial and temporal model of the environmental
geology of the region,

Activities

1. Data search for LANDSAT imagery applicable to measuring the lateral
extent of over-ice flow from the Kuparuk River,

2. Enlargement of applicable imagery to 1:63,360 scale, preparation
of maps, and measurement of the area covered by over-ice flow from
the Kuparuk River.

The above apply to determining the quantity of detrital material (peat
soils) introduced into the lagoon system from the Kuparuk River. This
work 1s to corroborate estimates of this quantity based on 1977 work.

The methodology involves measuring the volume of detritus expelled from
the river at breakup and deposited on the surface of the lagoon ice.

This volume is approximately 60-80 percent of the total detritus annually
transported in the river system (Carlson, 1976a and b).

Work is in progress to determine more precisely the rates of coastal
erosion within the Simpson barrier island - lagoon system. Preliminary
erosion rates were determined from 1:30,000 and 1:53,000 vertical aerial
photography of the coast between Oliktok Point and Beechy Point. These
data are applicable to determining the volume of detritus introduced
into the system by coastal erosion.

Erosion rates are also being precisely determined at various localities
along the Beaufort Sea coast, and along several river systems. These
localities are Barrow, Cape Simpson, Cape Halkett, Kuparuk River, Prud-
hoe Bay, Sagavanirktok River, Flaxman Island, Camden Bay, and Barter
Island. Data from these localities will provide a base for comparison of
Simpson Lagoon data and an approximate mean erosion rate of the Beaufort
Sea coast.
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ITI.

3. Data search for photography that completely covers Simpson Lagoon
and the above mentioned localities.

4, Enlargement of all available photography to approximately 1:30,000
scale.

5. Review of over 500 ground and aerial photographs taken during the
past summer of various areas of the coastal plain.

These photographs document landforms and landform assemblages, over-
land extent of storm surge debris, depositional and erosional processes,
and temporal and spatial relationships of breakup and freezeup.

The areas inspected and photographed include: (1) the coast and
barrier islands from the Colville River, east to Demarcation Point,
(2) the Colville, Kuparuk, Sagavanirktok, and Canning Rivers, (3)
moraine deposits near the Canning River, (4) areas located south of
Techepuk Lake which show high reflectance on LANDSAT imagery, (5)
Techepuk Lake and the Kogru River, and (6) areas enroute to those
listed above.

6., Work is in progress on a terrain map based on lake density, size,
and orientation of the coastal plain between the Canning River and
Techepuk Lake. Data are derived from existing maps and aerial and
ground reconnaissance.

7. Work is in progress on a quantitative geomorphic description of the
coastal plain and delta systems.

Results

1. Three years of over—ice flow from the Kuparuk River are well docu-
mented on LANDSAT imagery (1973, 1977, 1978).

2. The lateral extent of over-ice flow at the time of river breakup
does not vary significantly from year to year. The maximum area
of sea ice covered by flow from the Kuparuk River is approximately
60 square kilometers.

3. Detrital material (peat soil) is introduced into the rivers by the
same processes and sources as detrital material eroded directly
into the lagoon.

4., Overflights of the Kuparuk, Sagavanirktok, and Canning Rivers during
the period from mid to late summer show the capacity to be extremely
low. This is documented on intermediate altitude photography.

5. Photography applicable to erosion rate studies in the areas specified
is available through the Remote Sensing Archives of the Geophysical
Institute at the University of Alaska, Fairbanks. This includes
1974 U-2 and 1977 NOS coverage of various coastal areas. Photography
taken of part of the Simpson Lagoon area was obtained through the
Naval Arctic Research Laboratory in Barrow, Alaska. Enlargements
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of 1955 U.8. Geological Survey mapping photography and 1974
U-2 photography have been ordered. Completion of the erosion
rate studies is dependent on receipt of this photography.

6. The areas of high reflectance on LANDSAT imagery are underlain
by deposits of sand-sized clastics. The topography in these
areas is more irregular (often in the form of ancient dune ridges)
than the surrounding coastal plain, and the lakes do not exhibit
strong orientation.

7. The topographic relief of coastal and lake shorelines is variable
from almost no vertical change to several meters., There tends
to be minimal changes in relief of coastal and lake shorelines
in areas east of the Sagavanirktok River. This low relief shore-
line morphology is also important in the Kogru River area, The
occurrence of a low relief morphology may have important impli-
cations in terms of erosion and ground stability.

8. Low-sun-angle photography is extremely useful in examining areas
of low topographic relief. This type of photography, obtained
this past summer, enhances low relief geomorphic features such as
ground patterns and ridges. Many of these features would not
have been recorded under high-sun-angle conditions.

9. A bisected pingo was observed and documented under low-sun-angle
conditions from an altitude of approximately 8,000 MSL. Subsequent
low altitude and ground inspection showed stratification of poorly
sorted outwash sediments overlying an ice core. The location of
this landform is approximately 10 kilometers southeast of Milne
Point in an area of high lake density. Lakes in this area are
strongly oriented and several meters to about 3 kilometers in length.

10. The quantitative geomorphic description of the study area is not
sufficiently developed at this time to report any results.

IV, Preliminary Tnterpretation of Results

Preliminary estimates of coastal erosion rates and detritus input
into Simpson Lagoon from coastal erosion and river sources are
adequate for modeling purposes until completion of more detailed
studies.

Variation in lake density, size, and orientation may be a useful
tool in interpreting substrate types. This has important impli-
cations in determining ground stability or in locating future
aggregate sources,

Low relief coastal shorelines are much more susceptible to inun-
dation and erosion than high relief shorelines. Lakes with low
relief shorelines, and located adjacent to low relief coastal
shorelines, are extremely vulnerable to inundation and erosion.
These areas are being delineated and documented by low altitude
reconnaissance and low-sun-angle photography.
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V. Problems Encountered/Recommended Changes

A problem is inexpedient delivery of necessary remote sensing
data, It is highly recommended that aerial reconnaissance and
documentary photography be encouraged with low-sun-angle conditions.
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0CS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978
CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 34 R.U. NUMBER: 530
PRINCIPAL INVESTIGATOR: Dr. P. Jan Cannon

No environmental data are to be taken by this task order

as indicated in the Data Management Plan. A schedule of
submission is therefore not applicable

Data Management Plan has been submitted to the Arctic Project Office,
We await approval.
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Contract: 03-5-022-56

Task Order: #34

Date: December 22, 1978

Category

. Salaries and Wages
Travel

Equipment

Other

Staff Benefits
Overhead

Total Billed

Total Award

Total Unbilled

Fiscal Report

Billed this Quarter

$3,323.41

2,120.00
-0-

65.15

207.48

1,661.70

$§7,377.74

Cumulative Billed
$27,038.49
5,875.63
-0~
1,697.56
1,510.29
13,519.24
$49,641.21
$105,875.00

56,233.79

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date.
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A.

Field or Laboratory Activities

1.

Data from Summer Field Program

Sensors on the tower positioned off Milne Point dur-
ing August 1978 provided data on the water characteristics,
horizontal current components and waves. Wave data were
also obtained from the ocean side of Pingok Island. The
current and wave data were recorded simultaneously in
analog and digital form. The analog data are being pro-
cessed at Texas A&M and the digital data are being

analyzed at Kinnetic Laboratories.

There are 53 records of simultaneous current and

wave data. Seven of these records cover 10 minutes, the

remainder are 1l-1% min. duration. In addition, there are
17 records of 10-~15 min. duration from the ocean side of

Pingok Island.

Figure 1 shows the preliminary comparisons of the
drift current computed from the digital data. The x
component of the current is alongshore positively directed
nominally to the north. The y component is positive
towards the shore. The wind data were obtained with a
hand-held anemometer employed at the Milne Point camp.
These wind data will be compared to the more reliable
data from the Milne POint meteorological tower since the
visual correlation between winds and currents is low.
Moreover, there is a discrepancy between the sense of the

digital and analog averages of the alongshore (x) current.
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Digitization of the analog data has proven to be a
time-consuming procedure. Briefly, the process consists
of three steps. First, the analog data are electro-
mechanically converted to digital form and stored on
magnetic tape. Next, the converted data are plotted
against time producing an analog version of the digital
data. Lastly, the two analog traces are compared and

edited.

2. Numerical Modeling
At the request of the BLM-OCS Anchorage Office, the
three-space model was applied to the Beaufort Sea area
to obtain the steady-state wind-driven circulation.
Figures 2 through 9 show the derived flows for the July-

August and October-November periods. The winds taken

are the means from the four principal compass headings.

Because each of the four levels used to model the
mathymetry are separated by 5m, the computed currents

have been labeled upper-level.

B. Estate of Funds Expended

Total expenditures to 31 December 1978 $ 102,574.41
Outstanding Encumbrances 16,652.95
Unencumbered Balance 468.25
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1.03 M/S FROM N

MERN WIND

BEAUFORT SEA
UPPER-LEVEL CURRENTS
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SCALE 13,1 tM/3)
July-August upper-level currents, 1.03 m/é from north.
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Figure 2.
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July-August upper-level currents, 6.28 m/s from east.
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I. Task Objectives:

To elucidate water movement and hydrographic structure in
the project area.

II. Field or Laboratory Activities:
None

IIT. and IV. Results and Preliminary Interpretation
"A structural front over the continental shelf of the
southeastern Bering Sea" by Schumacher, Kinder, Pashinski,
and Charnell has been accepted by Jowrnal of Physical
Oceanography and will appear in Vol. 9.
Four talks were presented at the Alaskan shelf session at
the western American Geophysical Union Meeting in December
(abstracts attached):

1. “Observation of a baroclinic eddy in the Southeastern
Bering Sea" by Kinder, Schumacher, and Hansen.

2. "Mean and low frequency flow over the continental shelf of
the southeast Bering Sea during summer" by Schumacher,
Kinder, Hansen, and Pashinski.

3. "Oceanography of Arctic Shelves" by Coachman.

4. "Transition zone and finestructure between shelf and off-shore
water" by Charnell and Coachman.

The first two presentations are being carried through to the
manuscript level.

V. Problems encountered/recommended changes. None.
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0 T2 INVITED PAPER

OCEANOGRAPHY OF ARCEIC SHELVES

L. K. Coachman (Dept. of Oceanography, Univ. of
Washington, Seattle, Washingroen 98195)

0 3

QBSERVATION OF A BARDCLIMIC EDDY IN THE
SOUTHEASTERN BERING SEA

T. H. Kinder (Dept, of Oceancgraphy, Univ. of
Washington, WB-10, Seactle, WA, 98195)

J. D. Schumacher (PMEL/NOAA, Seactle, WA. 98105)

D. V. Hansen (AOML/NOAA, Miand, FL, 33149)

Shallow (18 n) drogues, released during May
1977 and tracked by sacrellite, delineated an
eddy in the southeastern Bering Sea. Located
above complex topography {depti range: 200 m -
3000 m), the eddy had a dismeter of sbout 150 km
and had gpeeds of 7 to 16 cm/a at 50 kot from
ite center. A CID survey during July defined
the eddy from 200 m to 1500 m depth in tempera-
ture and salinity distributions, but no hydro-
graphic evidence for the eddy existed at the
surface, A geostrophic calculation referenced
to 1500 m agreed qualitatively with the drogue
data, and accounted for all but 2 to & ca/sz of
the drogus speeds. This suggests that the
1500 m reference level, coinclident with our
deepest data, was too shallow. Exanination of
the TS correlation showed that the water at the
eddy's core vas the same aa that at ies peri-
phery, in contrast with a cyelonic ring observed
wearby in July 1974.

A second CID survey in February 1978 showed
that the eddy had dissipated or moved, aa no
trace of it remained. An earlier SID survey of
the reglon {n summer 1971 had not shown either
a ring like that seen in 1974 or an eddy like
that seen in 1977. In epite of the ubiquitous
inclusion of permanent eddiea and steady
currentd 1o Bering Sea cireulacion achemes,
recent evidence [rom eynoptic data suggests
that the hydrographic and velociry flelds are
highly variable on scales of 50 to 100 im and
a few veeks to 8 few yeara,

TRANSITION ZONE AND FINESTRUCTURE BETWEEN
SHELF AND QFF-SHORE WATER

R. L. Charnell (PMEL/NOAA/ERL, 3711 15th Avenue
N.E., Seattle, Washington 9810%)

L. K. Coachman (Department of Oceanography,
WE-10, Umiversity of Washington, Seattle,
Washington 98195)

Transition zones between the two water masses
(shelf and off-share) at a shelf break are gen-
erally relatively narrow (25-50 km) and char-
acterized by & single strong gradient (front)
in some horizontal properties; e.g. salinity. A
basic feature of the lateral water mass fnter-
action in this zone is finestructure. QObserva-
tions from outer Bristol Bay in the Southeast
Bering Sea, show a broader tramsition zane with
strong gradients forming an inner and outer front,
This interaction zone fs approximately 100-150
km wide and is characterized by mid-water-columm
finestructure with a spectrum of scale sizes,
Vertical mixing energy within the zone appears
Yow, which results {n persistence of interieav-
ing signatures induced by horizontal interaction
of the two adjacent water masses. Outer Bristol
Bay conditions allow enhanced examination of the
processes of water mass mixing.

MEAN AND LOW FREQUENCY FLOW QVER THE CONTI-
NENTAL SHELF OF THE SOUTHEAST BERING SEA DUR-
ING SUMMER

3. D. Schumacher {[PMEL/NOAAJERL, 3711 15th Ave.
NE, Seattle, Washington 98105

1. H, Kinder (Oceanojraphy Dept.. University of
Washington, WB-10, Seattle, Washington 98105

D. V. Hansen (AOML, 15 Rickenbacker Causeway,
Miami, Florida 33149) -

D. Pashinski (PMEL/NOAA/ERL, 3711 15th Ave. NE,
Seattle, Washington 98105)

We present CTD, current meter and satellite
tracked drifter data collected over the south-
east Bering Sea shelf during summer 1976.

These data did not show the organized flow re-
gimes that have been presented in various atlases
and circulation schemes. Instead, these data
show that two distinct hydrographic and current
domains existed: a stratified central shelf
domain located seaward of the fifty meter iso-
bath in which the mean velocity was weak

(+0.5 cm/s), and a well-mixed coastal doma fn
which exhibited stronger mean flow (3.0 cm/s).
Although 90 to 95% of the varfance was tidal,
correlations between low pass filtered (35 hour)
current records from the lower mixed layer of
the central shelf domain were r~0.65 and m0.50
over horizontal separations of 30 to 60 km res-
pectively. We found good agreement between ob-
served mean flow and geostrophic calculations,
suggesting that the horizontal density gradient
between the two domains drives the fiow in the
coastal domain. Winds during the summer were
1ight {5m/s) and variable. Correlations between
winds and currents were generally not signifi-
cant statistically. Ouring a two day perfod in
Tate July when wind speeds exceeded 10 m/s, how-
ever, turrent records and drifter trajectories
indicated a strong current response (~1%1 of the
wind speed) in the central shelf domatn.

From Eos, Trans. AGU 59(12).
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I. Task Objectives.

1. Quantify fluctuations in the predominantly northward transport
through the system.

2. Correlate transport fluctuation with synoptic scale meteorological
variations.

3. Verify and define the bifurcation of northward flow in the

Chukchi Sea.

4. Provide verification data for modelling tidal and wind-driven
circulation in Norton Sound (RU 435).

II. Field or Laboratory Activities.
None
III. Results and Preliminary Interpretation.

The following paper was presented at the Autumn 1978 AGU meeting
in San Francisco:

Tripp, R.B., L. K. Coachman, K. Aagaard and J. D. Schumacher (1978).
Low frequency components of flow in the Bering Strait system.
Eos, Trans. AGU 59 (12). (abstract appended).

IV. Problems encountered/recommended changes. Non-compatible formatting
of different data such as NWRC data, digitized barograph data, NWS data
and current data has required considerable additional programming/
computing time. This could have been prevented, probably,only by a
universally accepted format for data formatting and archival.




LOW FREQUENCY COMPONENTS OF FLOW IN THE BERING
STRALT SYSTEM

Richard B. Tripp
1. K. Coachman

L

K. Aagaard (all at: Dept. of Oceanography,
University of Washington, Seattle, WA, 98195)

1. D. Schumacher (PMEL/NOAA, Seattle, WA, 93105)

During 1976-77 we had eleven current meter
moorings deployed betueen St. Lawrence Island and
Cape Lisburne i{a the Southern Chukchl Sea. The
records span pariods of seven to elaven montha.
Nine of these metera vere within the general
northward flow of Pacific water {nto the Arctic
Ocean; two from easc of Sc. Lawrence Taland, one
from Bering Strait propar, end six from a line
extending across the aputhern Chukchi, Sea waest
from Cape Lisburne. The long pertod (more than a
few days) components of flow from these messure-
ments are analyzed and discussed with regard to
a) time scales of major changes in the northward
transport, b) correlations in the flow field, and
¢) the regional variability and correlations in
the temperacure field.

From EOS, Trans. AGU 59(12).
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Quarterly Report

R.U. #562 0il Pooling Under Sea Ice
NOAA RD. No. RK-8-0065
Report Period: 1 Oct - 31 Dec 1978

OIL POOLING UNDER SEA ICE

Principal Investigator: A. Kovacs

US Army Corps of Engineers
Cold Regions Research and Engineering Laboratory
Hanover, New Hampshire 03755
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II.

III.

Iv.

Task ObJectives:
The purpose of this project is to:

a. Determine the cause of the significant relief which exists
under the fast ice.

b. Measuring the variation in the relief under fast ice using
impulse radar.

c. Determine if the under ice relief is a series of individual
pockets or consists of long rills.

d. Estimate the quantity of o©il which could poel up in the under
ice depressions should oil be released under the ice cover.

e. Use impulse radar to study the electromagnetic properties and
anisotropy of sea ice.

Laboratory Activities:

During the past quarter additional field data were reduced and
various reports initiated or completed.

New Results:

Impulse radar sounding data collected during the profiling of a
snov free runway site on the fast ice has been reduced and cor-
rected for profiling travel speed variations. The area profiled

is ~190 m long by 20 m wide. The under ice relief shows signi-
ficant variations up to 48 cm. The maximum thickness measured was
1.83 m, the minimum was 1.35 m and the average thickness was 1.56 cm.
The data has been used to construct 18 parallel ice thicknesses
profiles which are V190 m long. Each profile is separated from its
neighbor by 1.1 m. In addition the data has been used to construct
a contour map of the under ice relief from which an estimate of the
volume of oil which can be contained in this relief will be made.

Reports Submitted for Publication:

Kovacs, A. and Morey, R. M., (1978) Radar Anisotropy of Sea Ice
Due to Preferred Azimuthal Orientation of the Horizontal c-axes of
Ice Crystals, AIDJEX Bulletin No. 38, to be published in Journal
of Geophysical Research.

. Funding:
Funded at $26,750
Spent —..2,000
Remainder $ok, 750
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QUARTERLY REPORT

03-78-D0~1-61

Research Unit: 567

Reporting Period: 1 Oct = 30 Sept 1978

Number of Pages: 2

THE TRANSPORT AND BEHAVIOR OF OIL SPILLED IN AND UNDER SEA ICE

Max D. Coon

R. §. Pritchard

Flow Research Company

A Division of Flow Industries, Inc.
21414-68th Avenue South
Kent, Washington 98031




I. Abstract:

This is the second quarterly report for this project and the main
accomplishment has been in determining trajectories for sea ice inthe
Beaufort and Chuckchi Seas. Also the problem of major breakout of ice

from the Chukchi into the Bering Sea has been studied.

II. Task Objectives:

The goal of the proposed work is to determine the locations to which
0il spilled in or under the ice cover near Prudhoe Bay, Alaska, would be
transported and to determine the behavior of the oil as the ice cover
moves and deforms. Two separate tasks have been given Flow Industries.
First, to determine a range of velocity fields which might be taken by the
ice cover on the continental shelves of the Beaufort and Chukchi Seas by
numerical modeling and synthesis of the results with manned and drifting
station data. These velocity fields shall represent the climatological
mean (or most probable) and extremes. As part of this task major breakouts
of the ice from the Chukchi into the northern Bering Sea shall be considered.
The second task is for the overall management of the program as well as to
determine the likely trajectories anddestination points for oil in several

hypothetical scenarios by combining the relevant information obtained.

ITI. Field or Laboratory Activities:

None.

IV. Results:
Sea ice trajectory for light ice conditions have been calculated for
twenty-five years (1953 - 1977) of historical data from the National

Meteorological Center obtained through NCAR., Mean monthly trajectories

and their yearly variation have been calculated. In these calculations

it has been found that daily displacements must be calculated and monthly
trajectories determined from these. Data are being displayed in three
different manners. First, at 19 locations in the Beaufort and Chukchi Seas
a plot for each month of the year showing mean monthly displacements and
their variations have been constructed. Secondly, at three locations in the
Bering and Chukchi Seas the actual 25 years work of trajectories are

shown for each month. From these plots one can clearly see the yearly
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variation at the locations. Thirdly, plots will indicate the final location
of 0il released from the Prudhoe area on each of the 25 years starting in
October and being followed for a complete year. In addition, releases

made at the beginning of June in Prudhoe will be followed for each of the

25 years through to October.

V. Preliminary Interpretation of Results:

The findings thus far indicate that the ocean currents are predominate
in causing the monthly motion. The component from the air stress on the
ice is smaller than that from the ocean currents. However the year to year
variation in the trajectories is caused by the varying wind stress. The
expected predominate east/west motion along the Alaskan north slope is
clearly in evidence during the winter, however, this east/west motion is

not as predominate in the summer trajectories.

VI. Auxiliary Materials:

None.

VII. Problems Encountered/Recommended Changes:

None.

VIII. Estimate of Funds Expended:

The estimated expenditure under this contract through 31 December 1978
is $168,000.




QUARTERLY REPORT

Contract No: 03-78-B01-62

Research Unit: 568

Reporting Period: 1 October - 31 December 1978
Number of Pages: 2

THE TRANSPORT AND BEHAVIOR OF
OIL SPILLED IN AND UNDER SEA ICE-TASK 1

Lawrence A. Schultz
ARCTEC, Incorporated

97104 Red Branch Road
Columbia, Maryland 21045

December 26, 1978
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I. TASK OBJECTIVES
The objective of Task 1 of the program is to determine by field and
laboratory experiments the physical processes by which spilled 01l gets
incorporated in, and transported in and under, sea ice. The objectives
of three subtasks are further stated as follows:
Subtask 1.1: To determine how and at what rates oil
moves upward through multi-year ice to
the surface.
Subtask 1.2: To determine how and at what rates 0il gets
incorporated into pressure ridges formed from
ice of various thicknesses.
Subtask 1.3: To determine how oil of different viscosities
spreads and is moved by ocean currents under
sea ice with different underside roughness
characteristics.
IT. FIELD OR LABORATORY ACTIVITIES
A. Ship or Field Trip Schedule
None
B. Scientific Party
None
C. Methods
Not Applicable
D. Sample Localities
Not Applicable
E. Data Collected or Analyzed
Not Applicable

ITI. RESULTS

In accordance with the schedule presented in ARCTEC's proposal for the
subject work, all laboratory tests of the horizontal transport of oil beneath
continuous and discontinuous ice features were completed in ARCTEC's Ice Flume
during this quarter. The tests were performed in accordance with the Test
Plan issued in September. The progress of these tests and the preliminary
analysis of the test data was reviewed with the Project Coordinator, Dr. Max
Coon, in meetings held at ARCTEC on October 26 and 27, and December 20 and 21.




ARCTEC's consultant for horizontal transport, Dr. Timothy Kao, also parti-
cipated in these review meetings.

The primary effort during the next quarter will consist of the develop-
ment of oil/ice interaction relationships suitable for inclusion in the oil/ice
dynamics numerical model based on the results of the Ice Flume tests.

IV. PRELIMINARY INTERPRETATION OF RESULTS

Not Applicable
V. PROBLEMS ENCOUNTERED AND RECOMMENDED CHANGES

None
VI. ESTIMATE OF FUNDS EXPENDED

As of 31 December, it is estimated that approximately $85,000. will

have been expended for the work of Task 1. It is estimated that the work
will be completed on budget.
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IT.

ABSTRACT. We report the technical accomplishments of the first three

quarters of FY78-79; i.e., April through December 1978. Interpretations
of portions of the data gathered during this period have been given in
the annual report for FY77-78. Further interpretations are defered to
this year's annual.report. The major accomplishments discussed are the
submission of three quartérs of hypocenter data, the servicing of the
remote stations with helo support during June and August/September, and
the design, fabrication and installation of an event-detecting tape~

recording system at Dutch Harbor.

QBJECTIVES (D-5)

This work, in conjunction with a complementary study supported by
D.0.E., attempts to evaluate the earthquake and volcanic hazards that exist
in the Pribilof Islands - eastern Aleutian Islands region of the southeast
Bering Sea and western Gulf of Alaska. This assessment is made in the
context of the exploration for and possible development of petroleum re-
sources on the continental shelves which constituté most of the region.
The present work focuses on the collection and evaluation of new seismic
data; however, through the companion D.0.E. study, other geophysical,
geological and geochemical data are studied and the relevant results
reported to NOAA.

The specific objectives of this work are: (1) to monitor seismic
activity in the Shumagin Islands and Dutch Harbor regions of the eastern
Aleutian Island Arc, and in the Pribilof Islands region of the southeast
Bering Sea; (2) to relate this seismic activity to particular faults, if

possible; (3) to monitor volcanic activity in general and that of Pavlof,

254




III.

Akutan and Makushin volcanoces in particular; and (4) to evaluate this

selsmic and volcanic activity in terms of its implications for the

potential earthquake and volcanic hazard to exploration for and develop-

ment of petroleum resources on the continental shelves within the study

area.

TECHNICAL ACTIVITIES

A. FIELD WORK. Field work in support of the above objectives was carried

out during three periods:

Trip 1:

Trip 2:

June 1-30. The purpose of this trip was to service as many
remote stations as possible, to repair, maintain and up-
grade the recording centers at Sand Point, Dutch Harbor and
Saint Paul, and to provide limited support for geodetic and
geological work of other L-DGO scientists. The seismolegical
work is described in our "Summary of Helicopter Operations"
submitted to the project office during September. The geo-
detic and geological work was surmarized in the FY77-78
annual report.

August 4 - September 20. The purpose of this trip was to
finish servicing the remote stations and to continue the
work of upgrading the Sand Point recording center. The
helicopter supported work on the remote stations is des-
cribed in the "Summary of Helicopter Operations", mentioned
above. Because of the closing of the RCA site at Port
Moller, the Pavlof recording center had to be relocated

to Sand Point. To facilitate this, the Sand Point recording
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center was doubled in size and several improvements made

or initiated. These improvements included work omn the DC
power system, the time correction system, and the electrical
layout of the station. A patch panel was installed so that
any seismic signal can be recorded om any channel of any
recording device. There are no;3$2 seismic signals being
recorded at Sand Point.

Trip 3: November 6-22. The purpose of this trip was to install the
event-detecting tape-recording system at Dutch Harbor and
to make repairs at the recording center in Sand Point.

Personnel :

Trip 1 - Seismologists
. Chief Scientist: Klaus Jacob
Graduate Student: Janet Krause
Electronics Technician: Larry Shengold
Field Assistant: Tom Ray
Trip 1 - Geodicists
' Chief Scientist: John Beavan
Field Assistant: Tom Ray
Trip 1 - Geologists
Chief Scientist: Margorie Winslow
Graduate Student: Steve Hiclkman
Trip 2 - Seismologists
Chief Scientist: John Davies
Graduate Student: Leigh House
Electronics Technician: Rezi Gahdimi

Field Assistant: Tom Ray
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Irip 3 - Seismologists
Technical Manager: Doug Johnson

Field Asistant: Tom Ray

B. LAB WORK
Data Reduction: The following three quarters' data were analyzed and
hypocenter cards submitted:

DATA SET DATE DUE SUBMISSION DATE

Jan.-Mar. 1977 1 Jul., 1977 27 Jul. 1978
Apr.-Jun. 1977 1 OQct. 1977 27 Jul. 1978
Apr.-Jun. 1978 1 Oct. 1978 : 25 Sep. 1978

The revised data submssion schedule (as of 25 September 1978),
coples of the above three data sets, and a map of epicenters for
the combined periods January - June 1977 and April - July 10, 1978

are included as appendices I through V.

V and VI. RESULTS AND INTERPRETATION

See annual reports for FY77-78 and FY78-79

Summary by Quarter:

Apr.-Jun. 1978 (1) Design event-detecting tape-recording system for
Dutch Harbor and submit supplemental proposal to
NOAA
(2) Prepare for field season

(3) Spring AGU

(4) First field trip




Jul.-Sep. 1978 (1) Write NOAA proposal
(2) Submit data for Jan.-Mar. and Apr.-Jun. 1977
(3) Fabricate Dutch recording system
(4) Write JGR paper on Aleutian Benioff zone
(5) Second field trip
(6) Submit field report
(7) Submit data for Apr.-Jum. 1978
Oct.-Dec. 1978 (1) Write NOAA annual report
(2) Third field trip
(3) Write D.0.E. annual report
(4) Write D.0.E. proposal

(5) Fall AGU

VII. ESTIMATES* OF FUNDS SPENT

October 1, 1977 - June 30, 1978: $42,341
October 1, 1977 - September 30, 1978: $83,456

October 1, 1978 — December 31, 1978: $4,785

* Based on L-DGO account summaries not reconciled with Columbia University

accounting.




7.
APPENDIX I
REVISED DATA SUBMISSION SCHEDULE
25 SEPTEMBER 1978
REVISED REQ. COMMENTS
SEQ. DATA SET DUE DATE DUE DATE MOS. TECH., 1 TECH. 2
Jan - Mar 1977 1 Jul 1977 Done 2
Apr - Jun 1977 1 Oct 1977 Done 1
8 Jul -~ Sep 1977 1 Jan 1978 1 Deec 1979 3 1/2 mo off; 2 1/2 mo 1/2 mo
6 Oct - Dec 1977 1 Apr 1978 1 Jul 1979 2 11/2 mo 1/2 mo
4 Jan - Mar 1978 1 Jul 1978 1 Apr 1979 2 11/2 mo 1/2 wo
1 Apr - Jun 1978 1 Oct 1978 1 Oct 1978 1 Present Submission
2 Jul - Sep 1978 1 Jan 1979 1 Jan 1979 3 3 full mo
3 Oct - Dec 1978 1 Apr 1979 15 Feb 1979 2 11/2 mo 1/2 mo
5 Jan - Mar 1979 1 Jul 1979 15 May 1979 2 1 1/2 mo - 1/2 mo
7 Apr - Jun 1979 1 Oct 1979 1 Aug 1979 1 1 mo (August in field)
9 Jul - Sep 1979 1 Jan 1980 1 Mar 1980 3 1/2 mo off: 2 1/2 mo 1/2 mo
10 Oct - Dec 1979 1 Apr 1980 | 15 Apr 1980 2 11/2 mo 1/2 mo
11 Jan - Mar 1980 1 Jul 1980 1 Jul 1930 2 2 1/2 mo/Caught Up
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I. ABSTRACT

The past quarter's primary emphasis was placed on the submission
of all digital data (beach profiles and sediment grain size analysis)
to the NODC on magnetic tape. To attain this end, program modifica-
tions were made to our NODC Conversion Program to maintain compati-
bility with the University computer system which itself was modified
in the past year,

Thus, a magnetic tape is being forwarded under separate cover.
This tape contains over 200 beach profiles (44 in Kotzebue Sound run
in both 1976 and 1978 and approximately 120 run in Kodiak and Afognak
Islands) and our 500 sediment grain size analyses (each calculates
complete Folk and Ward parameters, mean, median, kurtosis, skewness,
etc., as well as plots of Cumulative Frequency and Cumulative Weight
%) .

The remainder of the quarter has been spent applying our 0il S$pill
Vulnerability Index to Kotzebue Sound. This has required a modification
of the index as it was used in the Gulf of Alaska. The modification
takes into account the variability resulting from permafrost on the
shoreline.

IT. TASK OBJECTIVES:

The major emphasis of this project falls under Task D-4, which is
to: evaluate present rates of change in coastal morphology, with par-
ticular emphasis on rates and patterns of man-induced changes and lo-
cate areas where coastal morphology is likely to be changed by man's
activities and evaluate the effect of these changes, if any. The re-
lative susceptability of different coastal areas will be evaluated es-
pecially as they relate to potential oil spill impacts.

I1I. FIELD AND LABORATORY ACTIVITIES:

There were no field activities. Laboratory activities dealt with
computer submission of profile and grain-size data, as well as appli-
cation of our 0il Spill Vulnerability Index to the shorelines of Kotzebue

Sound.
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IV. RESULTS:
The primary result is the magnetic data tape to be sent under

separate cover. Our final report for both Kodiak Island and Kotzebue
Sound is on schedule and should be ready for the April Annual Report.

Note: All Data Documentation Forms, etc., will be included with the

magnetic tape.
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II.

III.

Summary of Objectives:

Our purpose is to understand from laboratory experiments and
field traverses how oil and sea ice would interact in an arctic oil
spill.

Field or Laboratory Activities:

During the past quarter, our efforts went into the design and
preparation of both field plans and equipment for our February-March
1979 SURVEYOR cruise in the Bering Sea. We have also prepared for
publication a paper entitled "A field study of brine drainage and
0il entraimment in first-year sea ice", which is submitted to the
Journal of Glaciology.

Estimate of Funds Expended:

As of this date, we are about 207 expended.
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IT.

Task Objectives

The purpose of this project is to:

. study the motion of the fast ice and near-shore ice
north of Prudhoe Bay and in the vicinity of the Bering
Strait,

b. make observatlons on major ice deformation features that
occur near the edge of the pack ice/fast ice boundary,

c. explore the use of a pulsed radar system to measure the
characteristics of sea ice,

d. study the internal structure of near-shore sea ice,

e, characterize the spatial and temporal variations in sea
ice pressure ridging via the use of laser profilometry
and side-looking airborne radar (SLAR).

Field and/or Laboratory Activities
No field studies were carried out during this quarter.

A report entitled "Sea Ice Ridging Over the Alaskan Continental

Shelf: was revised and submitted to the Journal of Geophysical

Research for publication.

A report on shore ice pile-up and ride-up is in an advanced
stage of preparation. Observations of fall ice pile-ups along the
RBeaufort Sea coast near Pt Barrow, Alaska have been made.

A cooperative report which addresses the interrelationship
between the internal structure and the physical and mechanical

properties of fast sea ice at Barrow, Alaska is in preparation.
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A report dealing with studies of crystal aligmments in the
Tfast ice along the Arctic coast of Alaska, between Shishmaref
Lagoon and Camden Bay is in preparation.
IIT. New Results
A new ice pile-ups were observed along the coast between Pt
Barrow and Cape Halkett. One formation at Plover Pt consisted of
ice 16 cm thick. The ice advanced 25 m inland and piled to a
height of 2.5 m. Tce ride-up or pile-up was also observed on Cooper
and Martin Islands and east of Pogik Point. At the latter site the
ice rode up onto a 1-1/2-2 m high cliff. This thrust was about 1 km
wide.
The status of recent reports is as follows:
a.  Kovacs, A. (1978), Radar profile of a multi~year pressure
ridge. Arctic, Vol. 31, No. 1.
b. Kovacs, A. Remote detection of water under ice covered laskes
on the North Slope of Alaska. Accepted for publication in Arctic.
C. Kovacs, A. and Sodhi, D.S., Shore ice pile-up and ride-up
(field observations, models, theoretical analyses). In preparation.
d. Tucker, W.B., IIT, Wecks, W.F., and Frank, M. Sea ice ridging
over the Alaskan continental shell. Submitted for publication

in the Journal of Geophysical Research.

e.  Weeks, W.1'., Russer, J. (1978), Ice related envirormental
problems. In Report on Frnvironmental Criteria Working Group
of Committec on Offshore Energy Technology, National Research

Council Report.
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Iv.

Estimate of Funds Extended (as of 30 September 1978).

ORIGINAL EXPENDED REMAINING

$ 55,671 $ 1k4,0L6 $ L1,625
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I. TASK OBJECTIVES

The University éf Washington under Task Order No. 5 of the NOAA Contract
03-5-022-67 agreed to. deploy drifting buoys to gather data on the ice movement
and atmospheric conditions in the region of the continental shelf of the Beaufort
and Chukchi Seas. It was agreed that 4 buoys would be purchased and deployed to
track the motion of the ice cover, with one of these buoys to contain a barometric
pressure sensor to determine the atmospheric condition. ﬁata from these buoys
shall be interpreted to help explain the physical behavior of the ice in this re-
gion. This information will help to increase the geograpﬁic éoverage of preyious
buoy deployment programs so that we might know more about different regions and
will help to determine year to year variability of the ice behavior in the near

shore environment.

II. TFIELD AND LABORATORY ACTIVITIES:
A. Field Trips Scheduled
None
B. Scientific Party
None
C. Methods
All buoys discussed in this report are sampled by the Random Access
Measurement System on board Nimbus VI satellite.
D. Sample Location
Four data buoys were deployed in Maxrch 1978 over the continental shelf
in the Beaufort and Chukchi Seas from east of Point Barrow to Cape Lisbourne.
E. Data Collected or Analyrzed
The latitude and longitude of the four buoys have been monitored since

March 1978. Atmospheric pressure data is being collected from one of the huoys.
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III. RESULTS

The satellite data is received weekly from NASA, Goddard Space Flight Center.
The procedure is to decode the NASA data, sort the appropriate buoy platform
numbers, make a long track correction to position, edit bad fixes, and smooth and
interpolate the position and pressure time series. Figures 1-2 show latitude and
longitude time series from the edited pesition data. The pressure data has not
yet been processed. The smoothing ana interpolation procedure has not been done.

The data is for the period September-~November.

TV, PRELTMINARY INTERPRETATION OF THE RESULTS

None

V. PROBLEMS ENCOUNTERED AND RECOMMENDED CHANGES

Buoy 1003 stopped reporting at the end of June and buoy 1301 stopped reporting
at the end of July. Buoy 425 stopped reporting on the first of October. The
launch preparation and launch (October 23) of Nimbus 7 saﬁellite has interrupted
the data acquisition of Nimbus 6. The frequency of reporting during September and
October dropped to about one fix per day. NASA is just now beginning to pr0cessl

the backlog of data.

VL. ESTIMATE OF FURDS EXPENDED
As of 30 Septewber 1978 actual expenditures under this contract total about

$276,889.16. The estimated obligations for January are anticipated to be $2,000.
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I. TASK OBJECTIVES:

The project will attempt to provide regional data on permafrost
distribution in the Beaufort Sea. This will be done by reprocessing
and examining commercially available seismic records for an indication
of the position of the top of bonded permafrost. Analysis of drill
cores and other available supplementary data will also be carried out,
with no drilling done as part of this year's program.

IT. FIELD OR LABORATORY ACTIVITIES:

A. Ship or field trip schedule: No field activities took place
during this reporting period; the activities were of a laboratory nature
involving interpretation of the seismic records. One trip was made to
Canada to confer with Dr. K. G. Neave concerning some aspects of data
interpretation.

B. Scientific Party: The individuals that worked on this project
during this reporting period were Allan Delaney, Edwin Chamberlain,
Paul Sellmann, and K. G. Neave.

C. Methods: Previously discussed.

D. Sample Locations: The seismic data acquired this quarter included
data from both ice and marine surveys. The majority of the data were from
ice surveys conducted along the coast. Most of these lines are mnormal to
the coast and include a transition from the land to the sea. They are
approximately equally spaced and include about 20 lines from the Kuparuk
River to the Canning River. A limited additional amount of data were also
obtained on lines that run parallel to the coast farther to the west.
Samples of the marine data obtained extend offshore on two lines north and
east of Prudhoe to several kilometers beyond the 90-meter water depth.

Additional marine data were ordered, including 1700 kilometers of
records providing good regional coverage from several kilometers off the
coast out to the 90-m isobath. The coverage extends from Prudhoe east
to the Canadian border. These new data will be available next quarter.

E. Data Collected or Analyzed: Both the marine and ice data acquired
this quarter were examined on a preliminary basis. The results of the sub-
sea cone penetrometer study conducted by CRREL were prepared for publication
in a new journal: Cold Regions Science and Technology (Elsevier).

ITI. RESULTS AND DISCUSSION:

Preliminary interpretation of 220 km of data obtained from six lines
running normal to the coast from Prudhoe Bay to 35 km to the east indicate
some agreement with earlier observations made by Rogers (reported in the
proceedings of the Third International Permafrost Conference). The velocities
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observed in our data fall into two ranges. The low velocity range is
comparable to the high velocity range obtained by Rogers, which was
between 2.5 and 3.0 km/s. The high velocity group is in the 4.0-5.0
km/s range. These differences in the range of the observed velocities
could be related to the different geometries of the arrays used in the
two studies, the very shallow low velocities not being detectable in our
ice survey data.

More detailed examination of these data for a line 30 km to the
east of Prudhoe indicated a noticeable velocity gradient, with velocities
decreasing offshore. The high velocities presumably indicate bonded
permafrost since the line started on land and high velocities of 4 km/s
gradually decrecase to 2 km/s approximately 4 km from shore. The high
velocity material near shore is capped with lower velocity sediments
which are probably unbonded. These data provide a profile much like that
suggested by Rogers' data near Prudhoe Bay, with rapid increase in depth
to the high velocity material as one moves offshore.

Arrangements were also made to obtain data interpretation assistance

from Dr. K. G. Neave. Dr. Neave was responsible for much of the
interpretation of the Canadian Beaufort Sea data.

IV. PRELIMINARY INTERPRETATION OF RESULTS:

The reassuring aspect of the data examined is the agreement with
observations made in the past. The data also indicate the existence of
high velocity material offshore which probably represents bonded perma-
frost. Further examination will better determine the significance and
distribution of the high velocity material.

V. PROBLEMS ENCOUNTERED/RECOMMENDED CHANGES:

No problems have been encountered with the technical data and
interpretation. Rapid transfer of this year's funds facilitated rapid
acquisition of additional data.

VI.  ESTIMATE OF FUNDS EXPENDED:

At the end of this quarter, approximately $19,000 of the total
$65,000 has been expended.
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R.U. 204 & 473: Quarterly Report, October-November-December, 1978

OFFSHORE PERMAFROST STUDIES AND SHORELINE HISTORY OF CHUKCHI AND BEAUFORT
SEAS AS AN AID TO PREDICTING OFFSHORE PERMAFROST CONDITIONS

I. Abstract of Highlights

During the later part of the quarter, we have been preoccupied with plans
for participation of OCSEAP investigators in the program of permafrost and
geotechnical drilling planned in the Beaufort Sea lease area by the
Conservation Division of the United States Geological Survey.

A report included in our 1978 Annual Report has been revised and published
as "Coastal morphology, coastal erosion, and barrier islands of the
Bueaufort Sea”, U.S. Geological Survey Open File Report 78-1073.

A tabulation of 22 radiocarbon dates (Table 1) provides information on
stratigraphy of cffshore boreholes, rates of peat and aeolian sand accu-
mulcation, rates of ice-wedge growth, sea-level history, the age of a
volcanic ash layer found in Holocene sediments along the Beaufort Sea
coast, and the age of an ancient storm surge event in the Kuk River
estuary.

Continuing study of the ice-rafted boulders in the Flaxman Formation
establishes that they were probably derived from northern Greenland and that
the most recent episode of Flaxman deposition on the continental shelf

and the coastal areas of Beaufort Sea probably took place at some time
between 60,000 and 30,000 years ago.

Areas where permafrost is deeply thawed on the Beaufort Sea shelf are
probably valleys excavated during the last low sea-level interval. If
the paleo-drainage pattern can be established on the Beaufort Sea shelf,
it probably will be possible to predict the distribution of areas of
deeply thawed permafrost.

ITYI. Field and Laboratory Activities

A. D. M. Hopkins visited Institute of Sedimentary and Petroleum Geology
(Geological Survey of Canada) in Calgary, Alberta on December 6 and
8th in order to discuss geology of northwestern Canada and the Arctic
Islands in order to determine source of Flaxman boulders.

Washing and sorting core and outcrop samples for radiocarbon analysis
and paleontological studies. Compilation of geologic maps and cross
sections. Study of air photos to determine rates of coastal retreat
in various places.

B. Scientific Party

D. M. Hopkins, geologist and principal investigator
R. W. Hartz, geologist

P. A. Smith, physical science technician

R. E. Nelson, palynologist
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Iv.

and V.,

Methods of Analysis

Synthesis of laboratory and field observations
Paleontological and micropaleontological investigations
Radiocarbon analysis

Study of maps and air photos

Sample Localities

Seven offshore boreholes in Prudhoe Bay area.
Various points on coasts of Chukchi and Beaufort Seas.

Data Collected or Analyzed

Washing and picking of 1977 drill cores and cuttings completed.

Reports received on fossil ostracodes from PB-1, PB-2, and PB-3.

Reports received on fossil mollusks from surface samples from various
places on the coast of the Chukchi Sea.

Reports received on wood samples fram osshore boreholes.

Results and Interpretations

(1)

(2)

(3)

Since December 15th, we have been intensely involved in planning and
organizing our participation in the program of 22 permafrost and geo-
technical boreholes to be contracted by the Conservation Division of
the United States Geclogical Survey and with efforts to coordinate
participation by other OCSEAP investigators.

“"Coastal morpholeogy, coastal erosion, and barrier islands of the
Beaufort Sea" by D. M. Hopkins and R. W. Hartz has been published

as U.S. Geological Survey Open File Report 78-1073. A draft of this
report was submitted as part of our 1978 Annual Report. The Open
File Report can be obtained from United States Geological Survey
Public Information Offices or fram the authors.

Radiocarbon age determinations completed thus far on 22 samples from
of fshore boreholes and from the coastal bluffs of the Chukchi and
Beaufort Seas are tabulated (Table 1). They show that:

(a) Leeward accumulations of sand on bluffs along the western
sides of the Canning and Sagavanirktok Rivers accumulate
in two places at rates of 0.9 and 1.25 mm/year. The active
cliff-head dunes were initiated within the last 5,000 years
in the three places where relevant samples have been dated;

(b) A leeward sand accumulation on the east end of Flaxman Island
no longer has a source and is no longer active. Evidently
the sand accumulated at a time when sea level was lower and
the Staines River flowed through the
present site of Leffingwell Channel between Flaxman Island
and Brownlow Point. Radiocarbon-dated samples indicate that
the leeward sand accumulation on Flaxman Island began to
develop a few centuries prior to 4,900 years ago and thus
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Tab‘l e -I . RADIUCARBON AGE DETERMINATIONS FROM THE BEAUFORT AND CHUKCHI SEA COASTS

Laboratory Field Latitude N & Age

Number Number Location Quadrangle Longitude W Materfal Determination Significance

USGS=132 PB-1, Borehole at center Beechey Point 70°20.9" Wood 480 + 90 This sample dates & moment shortly after tho

core 1b of Prudhoe Bay 8-3 148°19.3" flonding of a larae thaw lake to form Prudhoe
Bay.
UsGE-192 PB-2, Borehole 3 km sea-  Beechey Point 70°30.8" Bulk sedi- 18,000 + 170 Expected to date overconsolidated clay but
cores 03a ward from Reindeer B-3 140°18.0" ment seems too young.
& 03¢ Island
UsGs-210 PR-3, Borehole 7 km from  Beechey Point 70°25.8' Detrital 34,000 + 2100 Sample comes from top of alluvium beneath gla-
core 17 mainland shore of B-3 148°26.6" peat cial outwash, from a level that, by correlation,
Stefansson Sound should be consigerably older than USGS-749.
True age of this sample may be cons:dera-
bly greater than 34 .0600.
UsGs-249 PB-7, core  Borehole 3 km from  Beechey Point 70°42. 2" Detrital 42,800 + 1440 Dates widespread detrital peat layer inter-
T3.3-13.6 mainland shore, B-3 148°33. 5" peat spersed in glacial outwash. Small) sample from
Stefansson Sound same horizon in Univ, Alaska hole OH-337C dated
22,300 + 1200 (Au=115)},

USGS-439 76Ahp90a 4.5-m terrace, Wainwright 70°05' 00" Wood 1,730 + 40 Dates alluviation to form lowest terrace of
kaolak River A-2 159°40°15" Kaolak River.

USGS- 500 76Ahp93a Foreset beds in Wainwright 70°07'19" Twigs 1,170 + 45 Dates 3-m storm surge affecting valleys drain-
3.5-m terrace at A-2 1599477 00" ing into Wainwright Inlet.
mouth of Koalak R,

UsG5-501 77Ahp18Z3 Triangulation Sta-  Harrison Bay 70°47'45" Peat 3,130 + 70 Dates base of Holocene thaw-lake deposits.
tian Point 1.0 km 0-4 182712’ 00"
southwest of Cape
Halkett

USGS5-5%03 77Anpikzg Triangulation Sta-  Harrison Bay 70°47'45" Paat 2,930 + 50 Dates in-situ peat accumulated after thaw_7ale
tion Point 1.0 km D-4 15212 00" was drained and provides measure of duration of
southwest of Cape lake on this site, Also provide: estimate of
Halkett age of ice wedges 2.5-3.0 m wide.

USGS-50% T7Ahplae Grave! pit along Beechey Foint 70°17'25,5"  Peat 26,300 + 370 Dates the higher and younger of two interstadial
lower Put River, B3 148°31' Qg or interglacial horizons interbedded with gravel,
Prudhce Bay probably Sagavanirktok River gutwash.

USGS-506 76Ahp29e Bluffs at inner Wainwright 70°16' 06" Twigs and 490 + 50 This detrital peat from an fce-wedge pseudomorph
edge of Kasegeluk B-5 & B-6 161°83 29 grass at base of sandy and gravelly thaw-lake deposits
Lagoon, 1.2 km dates existence of the lake.
south of Akeonik

USG3-509 ?7Anp59 Left bank of Beechey Point 70°15'46.5"  Peat 2,270 + 120 Dates base of thew-lake deposit resting on ter-
Sagavanirktok B-3 148°16' 42" race alluvium 3 m above present level of
River 1.75 km be- Sagavanirktok River. Two meters of acolian sand
Tow highway bridge have accumulated on river bank since deposition

of this peat.

UsGS-517 7BANDETf Right bank of Kuk Wainwright 70°13'55" Twigs 10,600 + 180 Detrita) peat in ice-wedge pseudomorph at base
River at head of B-2 159°47' 00" of thaw-Take sediments from early Holocene warm
delta period, Contains willow stems at least & cm

diameter.

I-10328 76Ahp47a Low bluffs 1.1 km Wainwright 70°18'45" Detrital 9,125 + 150 Basal peat in the deposits of the lower and
southwest of B-4 161°03' 00" peat older of two successive thaw lakes. [stablishes
Nokotlek Point that two lakes can have existed on same site

within Holocene time, and with [-1032%, show
that older lake existed for considerably less
than 3,000 years,

1-10329 76Ahpd7H Low bluffs 1.1 km Wainwrignt 70°18'45" Twigs 6,234 + 720 Dates basal 10 cm of 60-cm detrital peat repre-
southwest of B-4 161°03' 00" - senting younger of two successive thaw lakes,
Nokotlek Point lce wedges 20-70 om wide (M3=40 cm) formed
since lake was drained.
1.10330 76ARpEOA Low bluffs 0.% km Walnwright 70°19'33" Peat 8,275 + 135 Dates basal S am of 1.9 m thick deposit
southwest of B-4 161707 ‘24" - representing peat accumulated in low-center
Nokotlek Point 1ce-wedge polygons. Provides a minimum date

for time of inception of low-center polygons
and basis for estimating rate of ceat accumu-
Tation at Neketlek Point.

I-10331 76Ahp-608 Low bluffs 0.5 km Wainwright 70°19'33" Peat 9,535 + 150 Dates cryeturbated stringers of fine-grained
southwest of B-4 161°07' 24" peat in colluvium 25 cm below base of low-
Nokotlek Point center polygon peat (1-10330). Provides maxi-

mum date for inception of Jow-ceater palygons
at Mokotlek Pgint.

1-10332 76Ahp-62 Low bluffs 0.2 km Wainwright 70°159'a2" Twigs 8,435 + 160 Dates basal 10 om in thaw-lake deposits 1.5 m
southwest of 8-4 161°01' 00" thick, Sample collected within 50 m of former
Nokotlek Paint Take margin and thus thought to have been de-

posited shortly befare Yake was drained. lce
wedges 35-175 cm wide (Mg=85 em) formed since
fake was draineqd,

1-10368 76Anpaz Shore of tida! mud-  Mainwright 70°31'30" Detrital 9,180 + 150 Dates basal sediments in deposits of an older
flat representing -3 160¢17 00" veat thaw lake. lIce wedges 70-750 cm wide (Md=12(1)
breached thaw lake have formed since lake was drained,

10 km southwest of
Wainwright Inlet

1-10369 77Ahp35h Mainland shore of Flaxman 70°04 42" Detrital 3,945 + 13 Sample collected 1 cm below white ash Tayer in
Canning Lagoon, Is)and 145735 00" neat windhlown sand sequence derived from Canming
Q.4 km west of mouth A-3 River bars. Gives minimum age for beginning
of gastern branch of of accumulation of windblown sand and, with
Canning River 1-10370, brackets age of ash.

1-10370 77Anpa5¢ Mainland shore of Flaxman 70°04'42" Twigs and 3,005 + 45 Sample collected 5 cm above white ash layer.
Canntng Lagaon, lsland 145°35' 00" detrital With 1-10369, brackets age of ash,

0.4 «m west of mouth A.3 peat
of eastern branch of
Canning River

1-10377 77Ahpa0A East end of Flax- Flaxman 7010'34, 5" Detrital 4,890 + 230 sample collected at depth of 1.6 m in 4,0-m

man 1sland Island 145756 48" peat layer of windblown sand derived from river
A-4 bars when sea level was low and west tork of

Canning River flowed through Leffingwell Chan-
nel. Sample collected 5 cm above ar ash Tayer
thought in f1e1d to be =ame a5 ash bracketed
by 1-10369 and I-10370.

1-10372 77Anpa0z East end of Flax- Flaxman 70°10'34.5"  Detpital 7,375 + 175 Sample collected at depth of A5 m in 4.0-m
man Island Is)and 145786 48" peat layer of windblown sand. Provides maximum
A-4 date for drowning of Leffingweil Channel hy
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(c)

(@)

(e)

(£)

(g)

that the river was flowing through the area at that time.
Deposition ceased shortly after 2,400 years ago, probably

because rising sea level inundated Leffingwell Channel.

A white or pink volcanic ash has been recognized in Holocene
deposits near the east mouth of the Canning River, on Flaxman
Island, and in the Putalagayuk River valley. When dated,
this ash layer will be useful in making field estimates of
the age of young aeolian, thaw lake, alluvial, or archaeo-
logical deposits along the eastern Beaufort Sea coast. The
ash layer is bracketed by samples dated as 3,300 and 3,950
years old at the mouth of the east branch of the Canning
River, and the ashfall probably tocok place about 3,700 years
ago. However, a sample which, according to our records,

came fram above the ash on Flaxman Island, yielded a radio-
carbon age of 4,890 years. Other samples from the same sec-
tion await radiocarbon assay, and when analysis is complete
these will permit us to evaluate the significance of the
seemingly anomalous Flaxman Island date. Radiocarbon samples
bearing on the age of the ash were also collected in Holocene
alluvium of the Putalagayuk River but have not yet been dated.

Peat accumulates in low-center polygons at Nokotlek Point
near Icy Cape at a rate of about 0.25 mm/year. Peat deposits
there are about as thick as any to be seen along the Chukchi
or Beaufort Sea coasts, so this may be fair approximation of
the general rate of peat accumulation in marshes of the North
Slope.

A 1.5-m thick sequence of thaw-lake deposits near Cape
Halkett accumulated within a 200-year interval, and a site
south of Nokotlek Point has lain within the basin of two
successive thaw lakes during the last 9,100 years. These
observations are consistent with observations in the 014
Crow Flats (W. W. Pettapiece in Lowden and Blake, 1977, p. 17)
and on the Seward Peninsula (D. M. Hopkins, unpublished data)
that individual thaw lakes rarely persist on the landscape
longer than 1,500 years.

Active ice wedges near Cape Halkett have been growing at a
rate of about 1 mm/year, but active ice wedges in the
Wainwright-Notkotlek Point area are growing much less

rapidly, at a rate of only about 0.2 mm/year (Table 2 and
Fig. 1). This is consistent with experimental studies that
indicate average growth rates of about 1 mm/year near Point
Barrow and much less than 1 mm/year on Garry Island at the
mouth of the MacKenzie River (MacKay and Black, 1973, p. 188).

A prograded delta-like deposit at the mouth of the Kaolak
River seems to provide the record of a late summer flood
and storm surge about 1,000 years ago which raised water
level at least 3 m in the Kuk River estuary system (Appendix
aA).
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R.U. 204 & 473 - Oct-Nov-Dec,

1978

Table 2. BAge of ice-wedge complexes in various places along
the Chukchi and Beaufort Sea coasts.
RELEVANT RADIO- WIDTH OF ICE WEDGES 1/

LOCATION AGE CARBON DATES IN M's MEASUREMENT S—
. Min. Median Max. Number Method
Chukchi Sea

Nokotlek Point <6235 + 120 I-10329 .25 .40 70 15 (1)

Nokotlek Point <8275 + 135 I-10330

- . 7 .
>9535 + 150 I-10331 1.3 1.75 3.0 4 (1)

Nokotlek Point <8435 + 160 I-10332 .35 .85 1.25 20 (1)

South of Wain- <9180 #+ 150 I-10368 .70 1.37 2.50 8 (1)

wright Inlet

Kaolak River <1170 + 45 USGS-500 "Less than 1 meter wide" "A few" (2)
Beaufort Sea

Approx.
Cape Halkett <3130 + 70 USGS-501 2.0- 2.75 3.0+ 10 (3)
>2930 + 50 USGS-502
1/
=’ Methods of Measurement
(1) Measured tops of wedges exposed in sea or lake bluff.

(2) Visual estimate.

(3) Measured width of sharply-defined polygon troughs in area of low-center ice-wedge
polygons.




IV. and V. Results and Interpretations (cont.)

(4) Radiocarbon—dated samples from the deep gravel pits along the Put
River and from the offshore boreholes (Table 1) confirm that the
Sagavanirktok River once flowed through Prudhoe Bay and then turned
westward through a broad valley excavated to a depth at least 50 m
below present sea level in the area between the Prudhoe Bay West
Dock and Reindeer Island. A zone of detrital peat about 42,000
years old, now lying 50 m below sea level in borehole PB~7, may be
traceable to a paleoscl and detrital peat layer still undated but
separated by about 3 m of gravel from an overlying sand and detrital
peat layer dated as 26,000 years old, exposed in a deep gravel pit
along the lower Putalagayuk River.

(5) Ice-bonded permafrost is deeply thawed beneath the paleovalley deline-
ated by our drill holes but lies only 10 or 15 m below the sea bottom
in areas where older overconsolidated silt and clay is preserved on
the sea bottam away from the paleovalley. Probably thée deep thawing
of permafrost resulted from infiltration of salt water into gravel
in places where the overconsolidated silt and clay had been stripped
away in the course of valley erosion during the low sea levels of
late Wisconsinan time. If the paleodrainage pattern could be estab-
listed on the Beaufort Sea shelf, it would probably be possible to
predict the distribution of areas of shallow and deeply thawed ice-
bonded permafrost.

Little is known, thus far, about the paleo-drainage pattern on the
Beaufort Sea shelf, but one can reasonably assume that most areas
of thick Holocene sediment (Barnes and Hopkins, 1978, fig. 3.5) lie
within the paleovalleys and that areas of overconsolidated silt and
clay and areas in which the bottom is littered by Flaxman Boulders
lie between valleys (Rodeick, 1975; Reimnitz and Ross, 1979). There
are other clues: the Staines River is shown in this report to have
once flowed through Leffingwell Channel between Flaxman Island and
Brownlow Point and changes in beach pebble lithology suggest that
major passes in the Plover Islands also developed on the sites of
former river valleys (Hopkins and Hartz, 1978). Given these obser-
vations, it is reasonable to assume that some of the other major
passes between barrier islands may lie on the sites of former river
valleys. '

Based on these inferences, it seems probably that the Colville River
cut a valley extending generally northward fraom the present river
mouth and that the Sagavanirktok River flowed westward, a few kilometers
north of the Return Islands to join the Colville paleovalley about
30 km northwest of Oliktok Point (Fig. 2). The Kuparuk River paleo-
valley may have extended northward between Egg and Stump Islands,
joining the Sagavanirktok River paleovalley just to the north. The
paleovalley of the Shaviovik River has not yet been defined, but the
widespread distribution of Flaxman Boulders north and east of Point
Brouwer indicates that it did not extend anywhere east of Newport
Entrance between Karluk and Pole Islands. The Shaviovik paleovalley
probably extends northward through Newport Entrance or northwestward
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VI.

VII.

VIII.

through Challenge Entrance between Belvedere and Challenge Islands.
As noted, the Staines River evidently flowed northward through
Leffingwell Channel between Flaxman Island and Brownlow Point
between 5,000 and 2,000 years ago and perhaps earlier. One cannot
even guess the location of the Canning, Staines, and Shaviovik
paleovalleys on the open continental shelf to the north.

(6) Continuing study of the ice-rafted "Flaxman boulders" establishes
that they were most likely derived fram northern Greenland, rather
than from Ellesmere Island or the Amundsen Gulf region as had been
previously assumed. The most recent episode of introduction of
erratic boulders to the continental shelf took place at some time
after the last interglacial interval and at a time when relative
sea level was at least 3 or 4 m higher than at present along the
Beaufort Sea coast. Oxygen isotope records suggest that world
sea level fell to a low level about 70,000 years ago, then under-
went a partial recovery between 60,000 and 30,000 years ago, and
then finally fell to its late Wisconsinan minimum position about
18,000 years ago (Shackleton and Opdyke, 1973). Thus, it seems
likely that the Flaxman boulders were deposited between 60,000
and 30,000 years ago. Beaches that may have represented the
Flaxman shoreline have been dated as about 36,000 years old at
Point Barrow (Sellmann and Brown, 1973). However, the Sagavanirktok
River paleovalley delineated by our drill holes seems to have been
excavated earlier than 42,000 years ago, yet after the time of
deposition of the Flaxman Boulders. The precise age of the most
recent episode of deposition of ice-rafted Flaxman boulders remains
uncertain.

Problems encountered and recommended changes: None
Estimate of funds expended to date: $13,750
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APPENDIX A
RECORD OF A PRE-HISTORIC STORM SURGE IN THE
WAINWRIGHT INLET-KUK RIVER AREA
by
D. M. Hopkins, R. W. Hartz, and S. W. Robinson

Storm surges along the Beaufort and northern Chukchi Sea coasts have
occasionally reached heights of 3 m above mean sea level during the present
century (Aagard, 1978; Reimnitz and Maurer, 1978). The frequency of these
events is not yet known, nor has there been evidence that surges of this
height and intensity took place in earlier times. Evidence from the
Wainwright Inlet-Kuk River area suggests, however, that storm surges of
similar intensity took place in the pre-historic period. During fieldwork
in 1977, we observed features along the Kaolak River which seem to record
a storm surge that raised sea level about 3 m above the present level of
the confluence of the Kuk and Kaoluk Rivers during a late summer storm more
than 1,000 years ago.

Kuk River is a tidal estuary connected to the Chukchi Sea by way of
Wainwright Inlet, forming an estuary and tidal river system that extends
some 60 km southward and inland from the Chukchi Sea coast (fig. A-l. The
lower 38 km of the system is brackish and lies at sea level. A confined
delta 4.5 km long separates the estuarine lower Kuk River from the 18 km-
long upper Kuk River, which is fresh and flowing but in which current speeds
and channel form are strongly influenced by tides in the estuary. The tidal
influence seems to end at the point where the Kaolak and Avalik Rivers join
to form the Kuk.

The Kaclak River, in its lower 5 km, flows in a narrow valley incised
into the Cretacecus bhedrock of the highest, innermost, and oldest of the

marine terraces comprising the Arctic coastal plain of Alaska (Williams
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and others, 1977). The meandering channel is confined between banks con-
sisting alternately of bedrock and the alluvium of a series of alluvial
terraces which stood 3.5-4.5, 7, and 14 m above river level on July 22,
19765/.

The lowest of these terraces slopes more steeply than present-day river
grade, standing 3.5 m above river level near the confluence with the Avalik
River and 4.5 m above river level at a point 5 km upstream. Field observa-
tions indicated that the terrace must be relatively young. Ox-bow lakes
and marshes unmodified by thermokarst processes can be observed on the ter-
race surface, and vertical exposures show that ice wedges are sparse and
small. These observations suggest that the 3.5-4.5 m terrace is of Holocene
age, and that it was formed at some time within the last 10,000 years.

The 3.5-4.5 m terrace consists in most places of horizontal beds of
sandy alluvium 2 to 10 cm thick; concentrations of willow and other plant
leaves and driftwood twigs express the bedding planes. The only vertebrate
remains found consisted of a fragment of reindeer antler. However, along
the left bank of the Kaolak River at a point 250 m upstream from the con-
fluence with the Avalik, the flat-bedded alluvium of the 3.5-4.5 m terrace
passes downstream into foreset-bedded medium sand with interbeds of twigs
and leaves. The inclined beds extend fram river level to a height of 3.0 m
and are overlain by 0.5 m of flat-bedded peat fine sand.

Radiocarbon assays show that the 3.5-4.5 m terrace of the lower Kaolak

River formed during a brief period of alluviation on the order of 1,000 to

Y Our reconnaissance of the Kuk and Kaolak Rivers took place at a time

when the weather had been dry for about 10 days and stream discharge was

relatively low.




2,000 years ago. Twigs collected at a depth of 3.7 to 3.8 m below the sur-
face of the 4.5 m terrace, 5 km upstream, yielded a radiocarbon age of
1,730 + 40 years (USGS-499), and twigs collected from the foreset-bedded
sand at the river mouth yielded a radiocarbon age of 1,170 + 45 years
(USGS-500) . Although the two samples consist of wood of different ages,
the older sample may consist of wood redeposited from slightly older flood-
plain sediments, and have been deposited almost simultaneously with the
younger sample. No unconformities, paleosols, or in situ peat were noted
in a measured section at the upstream locality and there is at least a
possibility that the entire 4.5 m of sediment exposed above river level

was deposited during a single flood episcde, simultaneously with the
foreset-bedded sediments at the river mouth.

We believe that the 3.5-4.5 m terrace of the lower Kuk River was formed
during a brief period of high river discharge which coincided with a Chukchi
Sea storm surge. The foreset bedding in the terrace deposits at the Kaolak
River mouth reflects abrupt decrease in current discharge and seems to indi-
cate that at the time of deposition, the upper Kuk River was ponded at a
level 3 m above its level of July 22, 1978. The increase in height of the
Kaolak River terrace, proceeding upstream, must reflect a temporarily
steepened river gradient, probably resulting from the inability of the
constricted lower Kaolak River valley to accommodate a greatly increased
floodwater flow. Although storm surges can take plzce in the Beaufort and
Chukchi Seas at any season, they are most frequent and most severe during
September and October (Aagard, 1978; Reimnitz and Maurer, 1978). The
rivers of Arctic Alaska experience their highest discharge and their peak
sediment load during the spring snowmelt (Arnborg and othetrs, 1967), but
experience occasional floods during late summer and autumn storms, as well.

K. Stefansson reports evidence of recent flood levels along the Kaolak and
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Ketic Rivers as high as 6 m but does not indicate the season (1946-1947 field
notes filed in Alaska Technical Unit, U.S. Geological Survey, CA). The
abundance of willow leaves in peaty interbeds suggests that the 3.5~4.5m
terrace of the Kaolak River were deposited during late summer or autumn
rather than during spring.

Study of the terrace deposits along the Kaolak River confirms that
flood levels along the Kaolak River may occasionally reach levels more
than 4.5 m above normal stream grade and that these floods may coincide

with intense storm surges.
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QUARTERLY REPORT

Task Objectives
The overall objective of this project is to provide data on
geologic processes active within the Yukon-Kuskokwim delta in order
to aid in the evaluation of the potential impact of scheduled oil
and gas exploration and possible production. In particular, attention
has been focused on the following:
1) study the processes along the Yukon-Kuskokwim delta shoreline
(e.qg., tides, waves, sea-ice, river input) in order to develop
a coastal classification including morphology, coastal stability,
and dominant direction of longshore transport of sediments.
(Task D-4, B-2).
2) study the hydrology and sediment input of the Yukon and Kuskokwim

Rivers as they largely determine the sediment budget of the northern
Bering Sea. (Task B-11, B-2}.

3) Determine the type and extent of Quaternary faulting and volcanism
in the region. (Task D-6).
4) Reconstruct the late Quarternary chronology of the delta complex

in order to determine:
a) frequency of major shifts in the course of the Yukon River.
b) effects of river diversion on coastal stability.
¢} relative age of faulting and volcanism.
d) frequency of major coastal storms as recorded in chenier-1like
sequences along the coast.
Field and Laboratory Activities
A, Field trip schedule: N/A
B. Scientific party: N/A
C. Methods
1) Field Studies: N/A

2) Laboratory Studies:

a) Radiocarbon analysis (in progress) by S. Velastro
(University of Texas Radiocarbon Laboratory)
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b) Grain size analysis (completed) by R. Thompson
(University of Houston)

D. Data collected on analysis
1) Number and types of samples collected: N/A
2) Number and types of analysis
a) Textural analysis 300-completed 30 in progress
b) Radiocarbon dates: 6 in progress

E. Milestone Chart and Data Submission Schedule:
No changes

Results and Interpretations:

We have completed the analysis of 60 short (<i m) cores taken through-
out the delta, including approximately 300 grain size analysis of the cores
as well as sediments from coastal stations nearby. One of the most
striking results was the almost complete lack of clay in the delta. Only
6 samples had clay percentages in the 20-40% range, and these were in
marsh, and abandoned channel, deposits. Approximately 90% of the deltaic
sediments analysed had less than 10% clay.

The distribution of sand in the delta was even more unusual. Samples
obtained from the R/V KARLUK last summer show an almost linear increase
in sand percentage offshore. The sand percentage ranges from approximately
30% at the margin of the delta to 85-90% sand in the outer edge of the
sub-ice platform. This suggests that there is significant reworking and
winnowing of sediments on the ocuter margin of the sub-ice platform by storm
waveg, sub-ice flow, or both.

More detailed information will be provided in the annual report.

Problems Encountered/Recommended Solutions

No serious problems have been encountered, as work at present involve
only the interpretation of existing data.
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I.  ABSTRACT OF HIGHLIGHTS

The 0BS (Ocean Bottom Seismometer) instruments being developed by the
USGS Office of Marine Geology performed well in a test off the coast of South
Carolina. One of the five units deployed was not recovered, the loss probably
caused by local fishing operations.

Preliminary earthquake Tocations for the period January-March 1978 are
also presented.

II. TASK OBJECTIVES

Objectives:

1) Tabulate the locations and magnitudes of all significant earthquakes
in the NEGOA region.

2) Prepare focal mechanism solutions to aid in interpreting the tectonic
processes active in the region.

3) Identify both offshore and onshore faults that are capable of
generating earthquakes.

4) Assess the nature of the strong ground shaking associated with large
earthquakes in the NEGOA.

5) Evaluate the observed seismicity in close cooperation with OCSEAP
Research Units 16 and 251 towards development of an earthquake
prediction capability in the NEGOA.

6) Compile and evaluate frequency vs. magnitude relationships for
seismic activity within and adjacent to the study areas.

ITI. FIELD AND LABORATORY ACTIVITIES

A. FIELD ACTIVITIES
1.) Ocean Bottom Seismic Instrumentation

Bruce Ambuter and Ray Davis of the USGS Office of Marine Geology,
located in Woods Hole, Mass., have designed and built six ocean bottom seismic -
(OBS) recorders and two similar units for land use. These units feature
%-channe1 digital event recording with a total recording capacity of more than
5 hours.

Five of the 0BS units were tested in shallow water off the coast of
South Carolina in October 1978. The instruments were deployed in a small
region with the aid of divers. One OBS instrument was lost, probably caused
by local fishing operations. The remaining instruments performed well.
Perhaps the most severe problem encountered was that most of the instrument
triggers were caused by surf noise in the very shallow water.

In December the two land stations were shipped to Menlo Park. The units
will be operated there for the next few months to determine an effective
triggering algorithm for earthquake detection.

Or. Ambuter will be building a digital playback system at Woods Hole to
convert the 5-inch data tapes into computer compatible tapes. Use of his
playback facility will be essential in the processing of the data from the OBS
experiment in the Gulf of Alaska this summer.
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2.) Station Maintenance

The station at Burwash Landing (BLY) in Canada was removed and is
presently being installed along the Alaska Highway near the Alaska-Canada
border. Other stations visited during this quarter were:

Cordova - A lightning and static arrester was installed to protect the
amplifier.

Valdez West - Malfunctioning transmitter and receiver was repaired.
Glacier Island - Malfunctioning transmitter and receiver was repaired.
B. SCIENTIFIC AND FIELD PARTY

1.) Laboratory

John Lahr, USGS, Geophysicist, Project Chief
Christopher Stephens, USGS, Geophysicist

Kent Fogleman, USGS, Geophysicist

Mary Ann Allan, USGS, Physical Science Aid
Suzanne Helton, USGS, Physical Science Aid
Richard Archdeacon, USGS, Physical Science Aid
Mark Smetana, USGS, Physical Science Aid

Tom Cleese, USGS, Physical Science Aid
Tom Walker, USGS, Physical Science Aid

2.) Field

Marion Salsman, USGS, Physical Science Technician, stationed in Alaska

C. LABORATORY ACTIVITIES

An Open-File Report documenting the NCER A1VCO deployed in Alaska last
summer has been completed for technical review. The report contains
descriptions for the user not familiar with electronics, as well as more
detailed information appropriate for experienced technicians and for
production and testing of the units.

New circuit boards are being developed for calibration based on
solid-state memory and for multi-sensor operation.

D. SAMPLE LOCALITIES

A map of seismic stations operated by the U.S. Geolocial Survey in the
eastern Gulf of Alaska from October through December 1978 is shown in Figure 1.

E. DATA COLLECTED OR ANALYZED

A map and tabulations of preliminary earthquake locations along the
eastern Gulf of Alaska for January through March 1978 are presented in the

Appendix.
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IV. AND V. RESULTS AND PRELIMINARY INTERPRETATION
Seismicity during the period JANUARY-MARCH 1978

The general distribution of seismic activity along the southeastern Gulf
of Alaska for the first quarter of 1978 is similar to the distribution of
activity for the previous quarter. The total number of located earthquakes
for the period January-March 1978 is 310, as compared to 224 for the previous
quarter. Most of the apparent increase in activity is concentrated near Icy
Bay and northeast of Kayak Island. The Jargest magnitude earthquakes that
occurred offshore were located south and southwest of Kayak Island. The
magnitude of the largest of these events was 4.4, Several smaller earthquakes
were located less than 50 km offshore from Yakutat Bay.

Calibrations

The calibrator units installed last summer have been performing well.
The calibration cycles have already been successfully used to diagnose animal
damage to the installations at 3SP and HQN. Records of the calibration cycles
are now being collected and computer programs for analyzing the signals are
being developed.

VI. PROBLEMS ENCOUNTERED AND RECOMMENDATIONS

As radio usage in Alaska increases, interference from other transmitters
is becoming a serious problem. In Yakutat, a NOAA weather radio transmitter
was responsible for the loss of half of our radio signals. As a result, our
receiver configuration will be modified. The new design will involve the use
of two different types of cavities, and should be installed by February 1979.
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APPENDIX

Preliminary earthquake locations along
the eastern Gulf of Alaska for

the period January through March 1978

This appendix 1ists origin times, focal coordinates, magnitudes, and
related parameters for earthquakes which occurred in the eastern Gulf of
Alaska region. The following data are given for each event:

(1)

(10)

Origin time in Universal Time (UT): date, hour (HR), minute (MN),
and second (SEC). To convert to Alaska Standard Time (AST) subtract
ten hours.

Epicenter in degrees and minutes of north latitude (LAT N) and west
longitude (LONG W).

DEPTH, depth of focus in kilometers.

MAG, magnitude of the earthquake.

NP, number of P arrivals used in locating earthquake.

NS, number of S arrivals used in Jocating earthquake.

GAP, largest azimuthal separation in degrees between stations.

D3, epicentral distance in kilometers to the third closest station
to the epicenter.

RMS, root-mean-square error in seconds of the traveltime residuals:

RMS = EZBRP§ + Rsﬁ) / (Np + Nsﬂ
1

where Rpj and Rgj are the observed minus the computed arrival times
of P- and S-waves, respectively, at the i-th station.

ERH, largest horizontal deviation in kilometers from the hypocenter
within the one-standard-deviation confidence ellipsoid. This
quantity is a measure of the epicentral precision for an event. An
upper limit of 99 km is placed on ERH.

Projection of ellipsoid
onto horizontal plane




(11) ERZ largest vertical deviation in kilometers from the hypocenter
within the one-standard-deviation confidence ellipsoid. This
quantity is a measure of the depth precision for an event. An
upper limit of 99 km is placed on ERZ.

Projection of ellipsoid
onto vertical plane:

x—"
ERZ
Vo

(12) Q, quality of the hypocenter. This index is a measure of the
precision of the hypocenter and is calculated from ERH and ERZ as

follows:
Q _ERH _ERZ
A < 2.5 < 2.5
B < 5.0 < 5.0
C < 10.0 < 10.0
D > 10.0 > 10.0

This quality symbol is used to denote each earthquake on epicenter
maps.

A1l earthquakes were located using the following horizontally layered
velocity model:

Layer Depth to Top (km) P velocity (km/sec)
1 0 2.75
2 0.01 6.0
3 20 7.0
4 32 8.2

This model was developed by minimizing the travel-time residuals for a group
of earthquakes near Valdez. It is considered a reasonable model but not
necessarily the optimum model for this region. Further modifications and
refinements to the model will undoubtedly take place in the future as more
data are gathered.

Whenever possible S-phase arrivals are used in addition to P-phase

arrivals. The S-phase velocity is assumed to equal (P-velocity)/1.78 in each
layer of the velocity model.
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Magnitudes are determined from the signal duration or the maximum trace
amplitude. Eaton and others (1970) approximate the Richter local magnitude,
whose definition is tied to maximum trace amplitudes recorded on standard
horizontal Wood-Anderson torsion seismographs, by an amplitude magnitude based
on maximum trace amplitudes recorded on high-gain, high-frequency vertical
seismographs such as those operated in the Alaskan network. The amplitude
magnitude XMAG used in this catalog is based on the work of Eaton and his
co-workers and is given by the expression (Lee and Lahr, 1972)

XMAG = log, A - B, + B,log, D°

(1)

where A is the equivalent maximum trace amplitude in millimeters on a standard
Wood-Anderson seismograph, D is the hypocentral distance in kilometers, and

B1 and By are constants. Differences in the frequency response of the two
seismograph systems are accounted for in calculating A; however, it is assumed
that there is no systematic difference between the maximum horizontal ground
motion and the maximum vertical motion. The terms -By + B» logigD?
approximate Richter's -logjgAg function (Richter, 1958, p. 342), which
expresses the trace amplitude for a zero-magnitude as a function of epicentral
distance (A). For small local earthquakes in central California, By = 0.15

and Bp = 0,80 forA = 1 to 200 km and B; = 3.38 and By = 1.50 for A =
200 to 600 km,

For small, shallow earthquakes in central California, Lee and others
(1972) express the duration magnitude FMAG at a given station by the relation

FMAG = - 0.87 + 2,00 logyg = + 0.0035 A (2)

where 7 is the signal duration in seconds from the P-wave onset to the point

where the peak-to-peak trace amplitude on the Geotech Model 6585 film viewer
falls below 1 cm, and A is the epicentral distance in kilometers.

Comparison of XMAG and FMAG estimates from equations (1) and (2) for 77
Alaskan shocks in-the depth range O to 150 km and in the magnitude range 1.5
to 3.5 reveals a systematic linear decrease of FMAG relative to XMAG with
increasing focal depth. We use the following equation, including a linear
dependence on depth term:

FMAG = - 1.15 + 2.0 Togyg = + 0.007z + 0.0035 a, . (3)

where z is the focal depth in kilometers. Incorporating the depth term in the
calculation of FMAG was found to be necessary for Alaskan data.

The magnitude preferentially assigned to each earthquake in this catalog
is the mean of the FMAG (equation 3) estimates obtained for USGS stations.
The XMAG estimate is given when no FMAG determinations could be made. For
shocks larger than about magnitude 3.0, XMAG cannot be determined because the
maximum trace amplitudes are off-scale or the traces are too faint to read.
For many shocks smaller than about magnitude 2.0, the trace amplitude drops
below 1 cm peak-to-peak between the P and § arrivals and FMAG is not
determined.
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Many of the earthquakes recorded by the stations occur outside of the
network, so it is difficult to establish good depth control for these events.
The procedure for locating all earthquakes is to first fix the depth and
determine the optimal epicentral location, and then allow the depth to vary.
Frequently for earthquakes which occur outside of the network little or no
improvement to the solution is found when the depth is allowed to vary. The

result is that the distribution of the depths of the final hypocentral
solutions may be biased toward the initial trial depth and may not reflect the

true depth of the earthquakes. The trial depth used for the earthquakes
Qccurring in the fourth quarter of 1977 was 15 km.
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SOUTHEAST ALASKA EARTHQUAKES, JANUARY-MAR(CH 197F

ORICIN TIME LAT N LONG W DEPTH MAG NP NS GAP D2 RMS ERH FR? ©
1678 HR MN SEC DEG MIN DEG MIN KM DEG KN SEC KM KM
JAN 1 £ 9 21.8 61 29.2 146 62,5 19.3 2.¢ 20 15 90 LB 0.45 0.9 1.7 A
1 9 30 g.4 60 10.0 139 18,3 1.2 2.9 17 S 2723 5S¢ 0,40 2.9 2.8 B
T 116 16 4.1 59 21.0 145 0.6 15,1 2.8 272 18 204 106 0.25% 2.8 1.5 B
2 13 14 55,2 59 52,4 161 37,2 17,7 2.0 15 12 163 35 0,43 1.9 1.1 A
2 14 34 8.2 59 S50.9 141 38.9 17.0 1.7 12 9 165 32 D.42 1.7 1.1 &
2 16 L% 1.8 60 5.6 139 21.0 1.3 1.7 6 3246 50 D.58 &.7 17,4 D
220 44 19,9 61 53,8 147 19,0 17.6 2.9 24 16 157 T0.5¢ 1.6 1.9 A
2 21 12 4&E,0 60 58,0 147 01 2.5 2.% 31 19 £5 34 (0L43 1.0 1.1 A
¢ 23 L¢ 59,4 59 21,0 140 3B.06 [ 2.4 12 Q 211 gL 0,2°% 1.3 F.1 C
o4 1 2%.2 60 35,1 142 41.2 15.0 1.2 5 & 101 57 0.27 2.0 2.7 &
I 8 & 340 59 50.°5 143 4,5 17.7 1.3 8 g 192 81 0.32 2.4 1.7 A
9 47 53,8 60 k.8 139 41,4 16,1 1.0 L 3 2469 56 0.09 bt 2.5 ¢
212 47 32.4 59 3.1 139 4.6 15.9 1.1 3 2 182 90 0.02 ©9F.6 .70
317 268 7.3 &40 1E.7 140 3g.9 17.7 1.4 1¢C B 174 L9 0,14 FAA 1.6 A
T 723 3% 21.0 €0 ¢&.¢ 140 40,4 17. 8 1.7 9 6 157 & 0,29 3.0 1.5 B
¢ 18 31 26,3 60 26.5 1471 10,6 14,7 1.3 9 8 171 42 D,19 721 1.4 A
L 18 16 39,3 61 30.1 1641 1¢,0 0.8 2.2 7 5 251 136 0,32 2.5 .2 B
S 10 2¢  L0,4 59 27.% 143 S7.6 17.8 3.6 26 10 178 99 0,54 2.5 T.R A
5 72 20 25.0 61 23.2 144 L1,.R 20.0 2.8 28 15 &1 [ 0,43 n,8 1.9 &
< 1 A 4,4 60 17.5 140 39.7 20.1 1.1 5 4 229 9% 0.09 5.C 1.9 ¢
5 20 1 28.F &0 7.8 13¢ 39.7 0.7 1.¢ 10 7 205 53 0.44 LS LI
5 e3d U 24,9 60 10,4 139 35,4 2.2 1.5 10 7 211 5¢ (.25 2.2 4,2 B
6 0 58 42,0 &40 31,8 146 53,4 19.0 2.8 27 ¢ 132 67 0.53 1.2 1.7 A
¢ 4 LT 44,1 ET 1E,2 143 34,5 0.1 2.5 24 & 171 103 (.72 1.8 1.9 A
[ 6 X9 55,7 60 27.6 142 57,8 11,2 1.3 5 2 161 6z 0.2%1 4o b .4 F
& "1 32 12.9 61 27.72 146 28.2 13,1 2.4 24 14 80 L4 DLé€5 0.8 1.0 A
¢ 14 18 34,2 60 4LE.E LD 17.¢ 0.4 2.2 6 L 2?9 137 (0.63% L8 2.9 B
6 £3 32 1E,1 &0 13,4 140 59.3 16,7 1.1 8 6 148 28 D.L3R 2.R 2.5 B
7 2 18 5.0 60 18,4 142 25,6 12.5 1.¢ 12 9 176 52 C,.31 2.7 1.9 B
719 2¢& 7.2 60 11,1 141 4.2 12.6 2.2 20 5 139 35 N.62 1.5 1.2 A
7 22 39 50.9 60 7.5 140 58.72 1.3 1.5 13 4 13 11 C.t4 1.4 2.9 8
& 18 0 39,9 61 50.9 147 21.9 17.0 2.4 19 13 15¢ 76 0.57 1.7 1.9 A
¢ 13 31 20.0 59 49.3 139 23.8 6.2 Ta5 9 4 186 51 0.36 2.3 1.8 A
TC 2 32 43.1 60 2E.7 140 51,5 1.6 1.7 8 10 188 51 N.64 1.1 2.3 A
112 5 33,9 60 36.7 141 17,5 10.7 1.3 S 6 222 [-3] 0.29% 2.5 10,6 D
10 20 49 19.2 60 43,5 144 12.0 11.9 1.8 4 3 200 106 0.5 2.2 2.0 A
10 22 40 32.9 60 2.0 140 58,4 23.5 1.0 3 3 214 4C 0,20 17,0 4,4 D
11 17 33 10,4 &0 34.7 141 51,3 0.1 0.7 3 k! 192 5« 0,21 1.9 9.7 D
12 5 16 9.1 60 36.7 142 %2.9 19.2 1.4 5 4 ne 51 0.49 1.2 1.2 A
12 13 43 56,3 60 11,6 141 19,3 18.1 1.2 2 3 223 60 0.7 6.1 4.5 ¢
12 19 32 25.0 61 32.7 146 37.6 20.1 2.1 [ 5 166 77 0.40 1.3 6.8 ¢
12 21 35 44,0 60 15.4 139 XE.6 15,9 1.2 3 1 337 99 0.07 38,0 13.3 D
1201 54 4, 60 12.6 140 5.5 7.7 1.4 4] [ 194 7 0.16 W7 .2 B
13 8 46 55.2 60 21.1 147 45.2 10.¢ 2.% 25 B 147 90 Q.44 1.8 1.4 A
12 15 11 58.8 60 12.4 139 32.1 1.0 1.9 9 5 215 60 0.36 2.4 2 5P
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SOUTHEAST ALASKA EARTHQUARXFS, JANUARY=FARCH 1978 ((ONT)

CRIGIN TIME LAT K LEKG W DEPTH MAaS NP NS car b RMS ERH FRZ &

197K kR NN SEC DEG MIN DEG MIN KM DEG KM SEC [ K
JAK 29 7 SE  S7.3 61 32.2 14t 29.2 20.6 2.7 26 11 87 65 .49 (.8 1.9 &
L2621 26 22,1 59 41,8 140 57.9 7.6 0.9 4 3206 127 0.09 10.¢6 .4 D
30 7 31 27.6 60 38,0 143 31,7 n.6 1.9 1¢ # &5 €L n,2e 1.0 2.4 B
30018 46 22.8 59 53,7 141 14,8 12.0 0.7 z 1 187 31 0,12 1,2 L.7 @
31 7 ¢ E.3 60 33.5 142 34,1 20,7 1.2 9 L1114 6% N.26 L 5.9 ¢
31 15 2 26.2 60 35,4 142 4L7.% 12,7 1,7 9 6 85 S¢ [, 1.5 1.4 A
3115 54 30.0 5% 56,1 139 52.5 15.2 1.2 4 31 172 40 0,48 % L.E g.6 ¢
3117 28 40,0 61 27.8 145 21,0 22.3 2.5 26 12 77 Le 0,54 1.0 1.5 A
31 g1 9 5E,2 60 8.1 141 7.3 0.2 2.2 18 8 129 20 0,57 1,2 2.2 A
31 £2 36 58,0 €0 9.2 140 39.5 19,4 1.4 9 & 149 4 0,19 L,? 1,2 B
FEE 1 5 44 6.6 60 4LL.7 143 2.6 15.0 1.6 1A 3 164 57 0.40 10,7 11,5 p
119 42 1.8 60 1.9 141 11,9 12.9 1.5 10 7112 48 0,38 1.5 1.1 A
127 8 18.4 60 4.9 141 7.2 27.C 1.4 4 3145 12¢  0.5¢% T4 2.2 8
3212 12 51.9 59 57.7 141 5.2 12,7 1,4 A 2 227 58 0.10 7.3 ‘.1 ¢
4 7 30 1201 61 37,0 141 42,4 30,5 2.2 3 1 299 14¢ 0,C5 S5.8 R1,9 D
¢ B 14 4t.4 60 4,3 141 13,8 0.1 1.6 5 4 208 5¢ 0,114 g,3 7.% ¢
¢ 8 53 51,2 59 33,9 139 4,2 17.8 1.4 3 1182 8 0.03 9% .4 £.9 D
L9 2S5 27,7 60 12.2 14D 42,2 19.0 2.1 9 2 169 60 D.28 1.5 1.4 8
L9 S5 2.5 &0 37,8 141 9.1 8.3 2.1 12 2 1R7 7% 0.23 2.5 7.9 8
514 19 19,5 61 42,5 141 50,0 1.8 2.1 5 4 251 17°% 0,38 5.6 L.ob
523 47 16,1 61 25,5 146 51.5 17.8 2.6 19 4 r? 51 0,68 1.9 1.7 4
714 0 32,5 60 25.5 147 Té.6 3.3 2.8 22 6 173 97 D.4° 1.1 1.4 A
7 16 3¢ 34,2 59 50,5 141 18.3 14.¢ 1.2 9 < 184 &y 0,39 2.5 1.3 8
7 13 36 12.9 59 SE.1 140 55.3 10.¢ 1.3 5 T 185 120 0.4 5.1 1.6 C
812 31 20.3% 60 C.S5 141 10.¢ 1.2 2.4 1R L 108 48 D.4E 1.6 1.% 2
& 13 59 36,6 60 0.4 141 9.0 12.¢ 2.1 13 5  10¢g 49 0,53 1.4 1.1 #
€ 14 11 LE.4 €0 0.7 141 10,0 2,9 1.3 10 4 109 Lp 0,43 7.5 2.1 p
Q & 26 [N A €0 45,9 143 1¢.,6 g.0 1.4 4 k) 241 127 0.1%9 L.9 E.5
9 &0 36 13.1 59 56,2 141 19.5 10.7 6.7 4 2 223 61 0.20 17,4 21,5 ¢
9 21 18 22.5 60 27.4 141 16.5 5.9 0.7 6 3 168 6o 0,22 .3 12,000
S 21 5% 9.3 60 34,1 142 58,1 12.9 1.2 5 1 132 62 0.13 11,0 §.5 b
9 22 11 5.5 60 29.6 141 13,3 2.1 1.9 10 & 175 62 0.37 1.5 TN e
100 5¢ 4.7 €0 €.5 141 26,6 9.9 1.1 9 2 137 33 0.24 T4 2.8 B
10 5 %% 13.0 60 19,0 143 3.5 0.9 1.5 9 6 142 73 D.b4 1.7 2.7 B
11 5 36 7.5 60 17.4 139 42,0 2.3 1.7 & 2 214 71 0.2% 12.5 15,1 ¢
11 19 57 S0.4 60 15.3 138 45,2 18.3 1.8 L 1251 0 0.15 4.4 25,4 D
11 20 22 27.6 60 37.5 143 10.8 C.5 1.3 8 3144 65 0.45 1.1 3,7 B
11 22 54 2%5.2 60 36,3 143 10.19 11.6 1.4 5 2 156 66 D.19 17,6 18,7
12 0 2 45.8 60 19.2 143 7.0 0.9 2.1 10 5 175 68 0,52 2.0 A
12 12 21 35.6 €0 5.5 141 B8 6.1 1.9 9 5 156 50 0,70 2.4 1.8 ¢
12 12 564 43,1 59 45.6 139 13,4 10.2 1.7 5 1 197 & 0,08 3.7 L,L B
12 13 38 55,7 59 14.6 139 26.2 19,5 2.2 B 4 245 79 0.17 B,? 7.8 ¢
13 8 36 0.9 61 39,1 141 43,0 6.8 2.1 6 1250 144 0.27 10,4 7.3 D
1312 14 1.1 59 47,2 139 28.2 8.8 2.1 10 ¢ 163 S0 0.4 3.9 1.0 8
13 17 59 9.2 59 43,9 139 26.3 12.3 0.7 3 2 176 45 0,00 18.8 1C.4 D
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SOUTHEAST ALASKA EARTHQUAKES, JANUARY-MARCH 1978 (CONT)

CRIGIN TIME LAT N LONG W DEPTH MAG MNP NS GAP [V} RS ERH
HR MN SEC DEG MIN DEG MIN KM DEG KM SEC KV
19 57 28.1 60 5.9 161 1.2 19.2 1.2 5 5 154 10 0.27 5.8
22 28 12,8 60 21.1 141 10.7 14,5 1.5 ? 5 159 t9 0.3 2.0
¢ 41 19.0 60 16,6 140 0 18,7 1.3 6 5 172 6t C.13 4.B
9 35 4,7 60 26,2 141 10.6 1746 0.9 3 2 170 02 ND.22 46.7
9 42 12,2 60 29,5 141 9.5 0.2 1.3 ¢ ¢ 178 66 C.I19 1.3
9 54 9.4 60 28,9 141 9.2 1.6 1.4 9 5 177 6¢ 0,30 1.6
12 53 6.2 60 28,1 141 10.4 14.4 1.2 6 LI VA s 0,19 2.5
14 30 36,5 63 19.3 147 22.0 0.1 3.3 021 5 264 213 0,34 27.9
15 10 4.0 €0 0.1 141 36,9 13,8 2.1 M 4 162 41 0.k 1.9
22 22 48.0 59 S58.5 141 18.8 11,5 0.7 6 1 145 60 0,23 £.8
10 19 30,1 60 40,9 146 55.3 1401 2.7 24 M 1461 59  0.50 1.1
14 42 5.2 60 1.6 138 9.7 16.3 2.2 7 3 276 gr N, 6.6
6 33 21.0 59 &0.9 139 20.0 5.4 1.4 5 1163 26 0.1 I.¢e
14 25 27.3 60 22.0 143 5.2 4,9 2.2 10 8 150 74 0.4 1.6
164 35 53.0 €0 17.7 143 2.8 0.2 et 5 L 19¢ 94 0,19 2.1
14 52 44,6 59 9.5 145 4501 10,1 3.8 29 2 14m 59 0.47 1.5
2L 53 51.7 61 23.2 145 1.6 38,2 3.5 ¢ 1 g3 ¢ D.28 1L
22 19 21.6 60 E,2 W1 9.0 15.5 1.7 7 5 153 50 (.26 2.8
2 3°f 4.8 59 58,4 141 21,9 7.1 1.2 5 3225 &3 0.10 (A
10 43 2.0 6% 4.2 143 3CLP 15.0 11 5 L 145 g6 0,29 25.7
10 57 S7.0 59 30.8 138 36.3 10.5 1.7 4 I 296 75 .22 4.9
12009 2C.6 59 31.¢ 138 36.7 9.3 2.7 6 2 295 75 (.13 L,7
1% 6 53,7 60 ¢3,% 147 23.2 7.1 2.6 24 12 115 55 C.49 n.9
21 48 2.5 &0 2.2 141 11,0 11.8 1.2 4 2 181 128 0,16 4,6
16 27 24,4 €60 25,2 143 20.9 0.2 1.7 9 6 181 B> (0.2% 1.4
15 53 10,8 59 21.1 138 32.°2 15.5 1.6 5 1T gn 0,10 28.5
17 58 57.9 60 0,5 141 2C.2 5.3 1.5 7 4 186 61 0,24 7.6
23 33 41,6 €0 51.6 143 45,3 c.9 2.1 7 5 132 70 0,59 1.3
3032 57,2 60 28.,&% 137 I0.L9 2.6 2.7 7 2 2283 114 0,47 [
6 4 0.2 &0 21.7 143 2.1 1.0 2.1 6 L 208 B4 D.43 2.1
20 11 32.64 61 19,4 140 38,6 0.5 2.5 5 1 285 154 0.50 R
4 36 46.3 60 41,8 163 29.3 0.2 1.5 7 6 156 73 0.3 1.3
& & 22.2 60 20.2 142 57.8 5.4 1.5 6 3150 85 0.51 2.1
14 57 15.7 61 35.8 143 53,2 15,2 1.4 3 2 320 143 0.1 7.9
6 & 12.1 60 16.2 141 6.6 1.7 1.4 9 2 140 87 0.33 5.6
8 35 18.6 60 19.7 143 12,5 1.5 1.7 R’ 4 183 Bt 0.38 2.1
11 29 B.8 60 35,4 142 4B.4 14,8 1.8 8 & 112 56 0.27 1.7
17 2 44,2 60 26.9 143 32.9 0.2 1.5 ? 6 185 93 0.32 2.1
20 44 55,9 59 %2.4 141 18,2 7.3 1.7 9 5 197 63 0.44 2.7
22 34 54.9 59 59,7 141 34,7 2.8 1.6 8 5 194 75 0.25 2.8
22 40 5%.3 60 0.0 147 12.4 12.8 2.6 1& 3 107 50 0.37 1.9
23 23 38.9 59 5C.6 141 17.0 6.8 1.5 6 1 244 64 0,26 11.3
2 22 38.8 60 20.7 143 0.3 bob 1.6 7 2 156 85 0.23 2.7
6 35 41,0 59 57.1 141 18.1 0.1 1.2 ? 2 212 60 0,40 46
6 47 11.5 60 12.2 141 3.2 111 1.4 8 4 142 46 0.30 3.2
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SOUTHEAST ALASKA EARTHQUAKFS, JANUARY-MARCH 1978 (CONT)
ORIGIN TIME LAT N LONG ¥ DEPTH MAG NP NS GAP b3 RF¥S ERH ERZ G
1978 HR MN SEC DEG MIN DEG MIN KN DEG KM SEC KM K™
FEE 23 8 1 2.5 60 12.0 140 45.6 17.2 1.6 g 3155 57 0.32 L 2.3 B
2% 8 43 44,8 61 32,0 141 11,2 G.7 1.7 4L 3 257 151 0,26 5.1 .5 ¢
23 9 56 28.8 61 30.3 141 12.3 0.3 1.5 4 3 25% 147 (.08 5.7 7.3 ¢
23 '3 3 1.3 59 27,5 140 50,3 1.6 2.7¢ 4 1 245 85 0,49 S.6 99,7 ¢
23 23 29 15.7 60 20,1 142 27.3 3.2 1.0 4 ¢ 210 129 0,4 3.9 7.0 ¢
¢4 2 35 50.3 60 47.5 138 24.7 1.0 2.5 9 3 266 136 D,28 5.9 3.9 ¢
24 6 55 12,2 61 4003 141 47,8 3.5 1.7 3 326 14B 0QL05 2.9 A.2 €
2¢ 17 52 39.7 40 30.7 143 6.5 2.7 1.5 6 5  14R 72 0.2°7 1.5 3I.NE
24 18 4S5 28,4 €0 39.5 141 6.3 7.0 1.0 ? 4 194 77 0.e7 3.7 6.2 €
2¢ 19 31 S55.¢ 60 9.3 140 51.3 17.3 0.3 4 2 143 128 0,09 2.4 1.5 ¢
2¢ ¢0 %7 17,0 60 17,0 140 63,5 16,9 1.1 5 3175 119 0,18 7.4 .8 C
25 7 20 49,9 6C 1€.2 141 31.7 5.9 2.2 1 6 137 5C D.5¢ 1.C 2.1 2
915 27 47,9 60 14,8 139 31.4 0.cC 1.6 g 5 218 9¢ 0.29 4,1 .7 e
2¢ 4 17 3405 60 1,8 140 33.8 13.8 1.4 5 3 166 115 NL1S 3.0 1.2 @
26 11 9 28,5 61 33.6 147 20.4 15,6 2.% 26 & 108 62 0.56 1.1 1.1 A
d¢ 13 27 54,2 60 C.3 141 14,6 14,3 1.2 6 o122 49 0.3 1.9 1.3 A
26 %4 L9 54,2 59 50,1 139 3(C.8 0.9 1.3 5 2 145 56 0.10 3.8 5.0 ¢
26 15 53 39,7 60 23.3 141 13,5 13.¢ 1.3 5 4207 63  0.08 2L 2.5 B
c6 16 14 S50.2 60 E&.2 141 17.2 17.C 1.9 9 & 125 6 0.4 1.8 1.1 A
26 21 16 46,0 61 9.4 147 37.7 24.5 2.5 25 9 9N 7t C 1.3 1.3 A
7 11 37 1&.0 60 30.2 143 8.6 2.3 1.4 5 3 186 74 0.30 1.9 2.2 B
27 19 9 48,3 €0 2.1 141 30,7 15.6 1.5 @ 3 144 39 0,40 2.1 1.9 4
27 19 10 35.3 59 56,8 141 13,4 1.8 1.5 10 7 106 5C 0.53 1.6 1.7 &
27 19 33 23,7 60 52.7 140 52.2 10.2 1.3 L) 2 236 92 0.0C 0.1 9&.é D
27 20 32 22.2 59 S5%.4 0 141 24 8 21.¢C 1.1 3 3209 66 0,03 5.t 5.2 ¢
28 7 32 8.9 &0 14,4 140 57,8 15,9 1.9 7 3 162 LS 0,33 2.1 1.6 A
28 11 47 2.8 60 9.0 141 4,6 20.2 1.5 5 4 147 46 0.6 110N 9.4 L
ek 14 6 35,9 60 11,2 141 7.7 14.9 1.6 5 4 155 L9 0.26 3.0 7.3 B
¢c& 18 4i .6 &Y 18,4 147 37,8 20.3 2.3 25 12 76 66 0.54 1T 1.5 A
B 18 50 25.8 60 36.0 142 43,4 9.4 2,2 15 10 &9 60 0.69 1.3 1.7 A
28 20 40 47,2 60 34.6 142 44,5 15.4 1.4 4 3 164 5¢ 0.M 5.1 L.0 ¢
MAR 1 & 51 7.4 60 23,4 142 5¢.°2 6.4 2.) 13 Q 90 &2 0,3¢ 0.° 1.7 A
112 45 44,9 61 24,5 146 50,0 26,5 2.5 22 9 85 77 0,45 1.1 T.4 A
113 3 45,5 60 §,0 141 3¢.8 5.3 1.1 4 3 178 68 0,20 1.2 2.7 8
116 17 26.2 60 38.5 143 9.8 0.5 1.5 5 4 178 63  0.35 1.2 7.3 ¢
1 22 52 4.7 61 50.6 141 1701 0.5 2.7 6 S 263 177 Q.19 2.8 2.4 B
2 6 14 31,5 61 10.9 141 24,6 1.5 2.3 g 70229 112 0,39 2.1 6.0 ¢
I 03 20 4304 61 15,0 141 25,8 0.¢ 2.7 1 5 228 1185 0,51 3.1 /.1 8
30352 1.1 &1 29.3 141 20.6 3.0 2.2 6 4 251 13z 0.38 T 2.5 B
305 52 59.8 60 1C.7 141 4.8 1.6 1.7 9 5 157 98 0,28 1.4 3.5 B
L 12 29 1C.0 60 13.7 143 57,2 1.1 2.3 10 T 162 46 0.61 2.0 1.5 A
4 16 38 20.3 60 31,0 141 13,4 12.9 1.2 6 4 227 9C 0.22 2.9 2.8 B
5 6 1 37.B 59 57,3 141 9.3 36.9 1.0 3 3 134 53 0.M 3.9 t,5 B
5 20 19 24,0 61 55.3 140 48,3 13,7 1.4 4 2 280 197 0,04 16,2 99,00
5 23 43 28.3 61 25.8 143 10.5 19.6 0.5 3 2 222 146 0.1 10,7 g.2 0
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SOUTHEAST ALASKA EARTHQULKES, JANUARY=FAR(CH 197F (CONT)

GRIGIN TIME LAT N LONG W DEFTH MAG NP NS GAP D2 RS FRAH EF? G
1878 HR MK SEC DEGC MIN bEG MIN [ 43 DEG KM SEC KM K™
VAR ¢ D 4§ E.7 60 ¥ML.7 142 1044 5.5 2.3 Q 2 12¢ 57 0.52 1,2 2.0 A
6 1 57 1%.2 60 8.8 141 36,0 13,8 2.5 1¢ 5 112 6% Q.1r 1.¢ 1,3 8
6 4 52 57.5 60 17.3 136 47.3 1.5 1.3 5 5 235 1C¢& 0.19 4,1 L,5 P
6 11 21 42.9 60 4.9 141 ¢.1 5.¢ 1.3 z 3 264 @7 C.N7? 5.2 12.nt
7 06 1 59.4 61 32.2 146 351 20.C 2.6 22 9 91 67 0.590 1.1 1,4 A
7 13 25 36,9 61 4T,2 146 53,8 8,7 2.4 21 8 119 67 0,57 f.9 1.1 &
& 155 40,6 59 16.5 145 4.E 10.¢6 1.9 10 7281 147 0,28 5.4 2.7 €
&9 13 52.5 €0 4.7 141 3R 1€.8 1.1 5 2 149 107 0,09 11,2 5.9 D
£ 21 47 40,3 60 20.9 140 3e,0 t2.1 1.% 8 g 183 5 0,11 2.7 1.5 B
S 215 47,7 60 13.7 140 47,9 17.E 1.6 10 6 159 55 0,30 2.1 1.1 A
05 50 36,3 60 5.0 141 23,8 9.6 1,7 11 g8 118 37 0.53 1.2 1.2 A
1012 9 36,3 60 24.8 141 8,3 1.4 1.3 8 6 170 60 0,325 .0 1.7 B
1612 21 59,9 60 24.3 141 9.1 8.6 1.2 [} 3 18 94 D18 5.6 6.6 C
1013 10 5%.5 62 2¢.1 141 R,.8 7.2 1.4 7 2 172 672 0.27 1.8 S.R €
17 29 18,0 59 SB.S5 139 12.0 C.7 1.1 5 3 238 61 0,17 “,C 5.3 ¢
1¢ 22 &6 57,2 50 53,9 139 51.8 2.0 1.1 4 1 177 177 0.0 1204 L,5 D
11 21 32 57.7 60 3.6 141 26,5 17.7 2.6 2?2 10 149 78 0.4 1.3 1.5 A
¢ L 25.3 61 19,2 147 6.8 12.9 2.2 23 13 82 67 0,48 1.0 .7 &
10 Lk 0.5 €0 35,3 142 4,5 16,1 1,3 ¢ L 183 5¢ D.12 4,7 L7 R
2 10 47 2.3 60 5.2 141 3.7 22.7 1.3 4 2 198 107 0,14 1+ ,6 c.A5 D
12 11 46 22,3 60 E.E 141 15,9 15.8 1,6 6 T 15) ¢4 0.M 1,7 1,0 g
12 1S 2% 31,8 60 17.6 140 &£5,% 16.2 1.1 4 2 210 11?7 0,09 11 .7 7.8 D
16 3 31,3 60 2.5 139 27.0 12.1 0.5 1 3 2% 73 0.1 12,1 10,9
12 14 8¢ 9.5 61 2.2 147 11,7 15.0 2.4 24 12 1Ny gL 0,4¥ 1.2 1.1 8
17 019 27 La,3 60 17,6 140 11,2 7.8 1.4 8 1 197 133 0.3 0.1 £.7 €
12 20 49 7.3 60 6.2 140 11,4 0.0 1.2 ? T 19% 87 0,21 5.2 5.9 ¢
12 21 10 0.4 59 58,2 135 1.0 0.4 1.5 g 120t ‘e 0.3 3.8 4.5 B
13 4 45 38,0 61 27,7 147 S2.4 0.1 2.1 17 9 110 ¢7  0.5¢4 1.2 2.1 &
105 35 35,0 €1 3.6 1es 22,4 27.3 2.8 1@ 8 g4 52 0.50 1.C 1.3 4
160 29 47,4 60 4.0 141 19.3 1.0 1.5 é e 210 59 0.12 .0 15.9 D
14 20 27 S1.4 60 §.9 147 15,3 14,4 1.1 ] 2 149 5 0,10 1.1 1.% 8
15 3 22 58.2 60 16,3 140 S1.3 17.2 1.7 6 3 14646 VAN 0,37 2.5 1.5 R
15 20 4C 42,6 61 22.3%3 146 4,2 15,3 1.8 5 4 143 100 0.33 2.0 1.1 &
16 13 59 50.4 61 19,3 147 17,0 15.1 2.3 2 N 80 63 0.45 1.3 1.0 A
1¢ 20 20 44,2 60 1,7 145 .5 12.0 2.6 21 10 189 127 0,49 2.0 1.4 A
16 22 7 25,8 60 37.1 141 10.6 10.4 1.9 8 6 191 77 0.39 1.1 1.7 A
17 1 5 38,8 60 49.2 143 50.2 0.5 2.1 é 7 16 &85 0.5 1.0 2.1 B
17 3 32 40,9 60 34,9 141 27,2 20.7 1.2 7 6 173 o 0.20 1.6 G.6 R
17 9 B 23.9 60 40,7 142 59.2 7.2 1.5 5 3 12% 56 0.4 1.6 0.3 0D
17 17 40 32.5 60 32.8 142 59.9 0.1 1.6 [ 1 115 S 0.30 2.3 «,0 8
18 4 22 32,2 60 11,6 141 20.3 13.9 1.3 4 ¢ 134 838 0.24 5.5 t,N ¢
19 3 37 5.6 63 4€.3 147 291 1.6 1.8 18 I 108 127 0.1 1.8 .2 B
19 18 14 52.7 60 1E,3 14D 69,5 17.8 1.7 9 7 173 5% 0.30 1.¢6 1.4 A
19 20 42 18.0 60 SE.6 146 5B8.8 16.0 2.5 19 12 102 82 0.40 1.1 1.3 -
19 20 44 22.2 60 37,2 143 5.4 3.7 1.2 4 2 125 72 D.29 4,2 50.5 0
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0CS COORDINATICN OFFICE
University of Alaska

Quarterly Report for Period Ending December 31, 1978

Project Title: Subsea Permafrost: Probing, Thermal Regime
and Data Analysis

Contract Number: 03-5-022-55

Task Order Number: 1

Principal Investigators: T. E. Osterkamp and W. D. Harrison

I. Task Objectives:
To determine the subsea permafrost regime in selected near-shore areas in
the Beaufort Sea using 1ightweight probing techniques and appropriate data
analysis (D-9).

II. Field and Laboratory Work
A. Field Work

Two men visited the Tekegakrok Point study site in Elson Lagoon from
October 28 to November 4, 1978. The objectives were to obtain temperature,
interstitial water salinity and depth to the bonded permafrost, just after
freeze up. These data are now being analyzed,

Holes on Reindeer and Cottle Islands in the Prudhoe Bay area were
logged again for temperature on October 26, 1978. The temperature data and
temperature profiles are included in Appendix I.

B. Laboratory Work
1. Temperature data reduction
A computerized temperature data reduction, tabulation, and
plotting system has been developed, and the 1978 spring data from

Barrow and Prudhoe Bay reduced. Preliminary tables and graphs are

included in this report in Appendix I.

2. Interstitial water electrical conductivity

The electrical conductivity of interstitial water samples

obtained with our in situ sampling probes in spring 1978 has been measured.

We also developed a method for soil pore water extraction which was
applied to cores of subsea sediments from Elson Lagoon and Prudhoe
Bay. The electrical conductivity of these pore water samples was
measured and the data are now being analyzed.

C. Analysis
1. Hydraulic conductivity

In situ hydraulic conductivity data obtained in spring 1978 from
Barrow have been analyzed.
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2. Gas hydrates

We have begun to compile information on gas hydrates for the
purpose of evaluating potential problems associated with them.

[IT and IV. Results and Interpretation
A. Barrow - Chukchi Sea

One hole was jet-drilled for temperature measurements in front of the
sea ice radar mast at NARL. This hole, called the Radar Site Hole in
Figure 1 was v 80 m from shore as determined by tape measure. Extremely
hard drilling was encountered at ~v 5 m from the sea bed in gravelly sediments.
This hole was only logged one timé and was found frozen shut v 4 m below the
sea bed. The temperature at the sea bed was -1.802°C.

B. Barrow - Elson Lagoon

Several types of measurements were made in holes in the Tekegakrok Point
area of Elson Lagoon (see also our 1977 Annual Report.) The hole Tlocation
shown in Figure 1, were determined with respect to shore and a bench mark
on shore by Brunton compass and tape measure. The line of holes was also
Tocated with respect to points at the Point Barrow DEW 1ine statjon by
a theodolite set up over the bench mark.

The hole numbers are the distances in meters from the edge of the
tundra just above the beach. Holes 504 and 397 were hand augered with a
Sipre core drill to obtain soil samples. An interstitial water sampling
probe was also driven through the augered hole at the 504 m site using
EW rod and our portable driving rig. Holes 660 and 1189 were also driven
for sampling; actually 4 separate holes within a circle of diameter of
about 1 m were driven at each of these sites. Holes for temperature measurement
were jet augered at the 660 and 1189 m sites, and at an intermediate
site 880 m from the tundra edge. "Jet augering" means rotating a string
of 3/4" water pipe with a portable power head while jetting water through the
pipe and an open bit on the bottom.

1. Drilling data
The drilling data are summarized in Figures 2-6.
2. Temperature data

Preliminary computer print-outs of the temperature data are given
in Appendix I. In these data zero depth is at the sea bed.

3. Interstitial water electrical conductivity

Interstitial water conductivity and other data from holes 660
and 1189 are given in Tables 1 and 2 and plotted in Figure 7.

4. Hydraulic conductivity

The results of in situ hydrau11c conductivity measurements in
holes 660 and 1189 are given in Tables 1 and 2. In Table 2,
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two values are given for hole 1189 at a depth of 7.8 m. The first
"o means that the water entered the probe so rapidly that the rate
may have been limited by the conductance of the proble itself, so no
reliable soil hydraulic,conductivity determination was made. The
second value, 0.10 m a , was obtained at the same depth, but in a
hole roughly 1/2 to 1 m distant from the first. These data suggest
the existence of a highly permeable layer at this depth!

C. Prudhoe Bay

Temperature measurements were made in driven or jetted holes at three
sites in Prudhoe Bay (Figure 8), and, as discussed later, on three Barrier
Islands. The Prudhoe Bay sites were chosen to give information complementary
to that obtained in earlier 0CS projects. Hole "9.5 km" was driven and
jetted about 9.5 km from shore along the USGS-CRREL-UA study Tine bearing about
N31°E from North Prudhoe Bay State #1 well near the west dock. Hole
“Sag Delta" was driven near one of the seismic Tines of Rogers and Morack
(1978 0CS Annual Report), where their data indicate the presence of a fast
layer, probably ice-bonded permafrost, at depths varying from about 10 to
30 m below the sea bed. Holes "Offshore" were jetted 5.9 km north of
Reindeer Island; their location was chosen to sample conditions farther
offshore than any other holes so far.

The three Prudhoe Bay holes (Figure 8) were located only by the

Global Navigation System of the NOAA Bell 205 helicopter. Several independent
readings, (11, 7, and 2 respectively for the 9.5 km, Sag Delta and Q0ffshore
sites) were made. Also, an attempt was made to account for system drift in

5 cases. The drift correction was estimated by calibrating the system above a
navigational beacon of known coordinates near the beginning of the flight, and
reading the system coordinates of the same point near the end of the flight.
The coordinates and estimated errors of the three sites are given in Table 3.

1. Drilling data
Drilling data have not yet been reduced.
2. Temperature data

Preliminary computer print-outs of the temperature data are given
in Appendix I. In these data zero depth is at the sea bed.

D. Barrier Islands

Holes were drilled on Reindeer Island in May and August 1978, and on
Stump and Cottle Islands in August 1978, (Figure 9) for the purpose of obtaining
information about soil 1ithology, temperature, and state of ice-bondedness.
(Figure 10). The holes are still being logged for temperature, but a rough
picture of the other properties is available from the drilling data. It should
be pointed out that because only jet drilling was attempted and no samples were
taken, the information is somewhat rough, but it is likely that the general
features of the interpretation are correct. More details of the drilling,
method of interpretaton, and limitations are given in Appendix II.




1. Reindeer Island

Five holes were drilled in Reindeer Island. The surface
elevation is about 1 to 2 m and consists of sand with some gravel.
There is no vegetation.

The 1itology is shown in Figure 10. Although the details may
vary slightly from hole to hole, this general 1ithology is considered
representative of the area. Some gravel is present in the top 6 m of
sandy soils but absent at greater depths down to the 28 m depth reached.

The state of ice-bondedness varies significantly, both from hole to
hole, and with depth in a given hole (Figure 10). This seems to be a safe
conclusion, despite the difficulties associated with interpretation from
this drilling method, as discussed in Appendix II. It is also likely
that ice is present in areas where the sediments are not firmly ice-
bonded (see our 1977 Annual Report). Therefore the permafrost regime
in this area appears to be very complex. This significant result needs
to be taken into account in the interpretation of data from seismic
searches for bonded permafrost.

2. Cottle Island

A hole was drilled on the tundra covered portion of Cottle Island
where the elevation above sea Tevel is roughly 2 or 3 m. The lithology
is shown in Figure 11. Below a surface layer of silt, gravel is
present down to the 6 m depth penetrated. Except for the surface active
layer the soil seems to be well ice-bonded.

3. Stump Island

Two holes were drilled 10 to 20 m apart on Stump Island, in an area where
the surface is sandy gravel, with no vegetation and the elevation is roughly 1 to
2 m above sea level. The lithology is shown in Figure 12. Except for the top
few meters, where gravel is present, the soil is basically fine grained down to
the 11 m depth penetrated. Ice bonding of the permafrost occurs, but the details
are not very well determined.

V. Problems
None.

VI. Funds Expended
$178.10 at the end of November 1978.

VII. Recommendations
A. U.S.G.S. Offshore Drilling Program
It appears that the proposed USGS drilling program will be carried out
during late winter or early spring of 1979. We offer the following
recommendations:

1. A1l raw data together with sufficient information for its
interpretation should be published by the end of summer 1979.
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2. Special attention should be given to the nature of the subsea
sediments in the first 10 m of sea bed. Where compact clays are
encountered, special effort should be made to determine the salt
concentration profiles in them by frequent or continuous sampling.

3. Tracers should be used in at least 1 or 2 holes to try to estimate the
amount of contamination by the drilling fluid.

4. An effort should be made to align the drill holes in a line going
out from shore. The base point of the 1ine onshore should be picked
as near as possible to an existing well.

5. Should ice conditions or other problems develop which make
it impossible to complete the required number of holes then priority
should be given to:

a) Drilling deep holes (300') on several islands (e.g. Cross Island,
Flaxman Island and Pingok Island)

b) Filling in the lines at points very near shore (i.e. within
1/2 milte)

c) Drilling deep (300') holes onshore near the beach

Consideration of the above points during execution the U.S.G.S. drilling
program would enhance our ability to evaluate the subsea permafrost
hazard in the lease sale area.

B. Reindeer Island Cost Well

We understand that industry will drill a cost well on Reindeer Island
this winter and that temperature data will be obtained in this well. We
recommend that the well be finished in such a way as to allow for
future temperature logging down to the 2000 foot depth. The reason for
this is that it usually takes several temperature logs obtained over a
period of several years to reconstruct the temperature profile that existed
prior to drilling. We would be happy (eager) to log this hole on a recurring
basis over a period of 3 years. The reason for our eagerness is that we
have never been able to obtain temperature data from any offshore hole
that penetrated the permafrost. This is a serious deficiency in our data
base and, as such, it hinders the development of reliable models of subsea
permafrost.

C. Gas Hydrates

As noted previously, we have been gathering information on gas hydrates
to use in assessing their presence and importance to offshore drilling operations.
We cannot make an assessment yet, but there is a good possibility that gas
hydrates exist in the proposed lease sale area and it is known that they can
create problems during drilling operations.




TABLE 1
HOLE 660, TEKEGAKROK POINT

Location: 660 m from shore N56°E (True assuming 26° declination), shore
to most distant bench mark = 316.6M

Time: April 21-29, 1978

Water Depth: 2.00 m freeboard 0.03 m

Ice Thickness: 1.40 m

Water under ice: 0.63 m

Tide peak to peak amplitude: v 0.1 m observed, could be greater

Depth below Electrical Hydraulic
sea bed conductivity conductivity
of interstitial water
at 25°C
0 (water under 5.47(9 m)'1
sea ice) 1

0.7 m 7.08 1.1 o Mma
1.4 9.84 1.9 x 10_2
2.6 10.35 2.8 x 10_2
4.2 10.73 3.2 x 10_3
5.6 7.78 6.1 x 10_3 Unreliable-broken
7.1 7.32 6.7 x 10 3 filter or irregular
8.4 7.66 2.1 x 10_3 flow rate, possibly
9.9 8.79 1.0 x 10 due to ice in filter




TABLE 2
HOLE 1189, TEKEGAKROK POINT ("1250 nominal")

Location: 1189 m from shore, N56°E (true, assuming 26° declination), shore
to most distant bench mark = 316.6 m

Time: April 29-May 3, 1978

Water Depth: 2.52 m

Ice Thickness: not measured but close to 1.4 m

Water under ice: 1.1 m

Tide peak to peak amplitude: v 0.35 m observed, could be slightly larger

Electrical

conductivity
Depth below of interstitial Hydraulic
sea bed water at 25°C conductivity

0 (water 5.26 (Q-m)_]

under
sea ice) P q
1.2 m 6.10 6.1 x ]0_2 m a
2.0 7.02 7.1 x 10_2
3.6 6.73 1.7 x 10_3
5.2 6.91 4.4 x 107° > Unreliable (freezing?)
7.8 7.00 "l
0.10
TABLE 3
PRUDHOE BAY SPRING 1978 HOLES
Hole Coordinates Water Depth Ice Thickness
9.5 km 70° 26.90 + 0.15'N 6.9 m 1.6 m
148° 22.69 = 0.34' W
0ffshore 70° 32.29 + 0.27' N 17 m. 1.5m
148° 19.64 = 0.58" W
Sag Delta 70° 25.46 = 0.13' N 7.60 1.71
147° 57.90 + 0.34' W

(Errors are standard deviations.)
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10 Millimeters to the Céntimeter
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10 Millimeters to the Centimeter
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APPENDIX I

Pre]iminqry tables and graphs of temperature data obtained during the 1978
spring field season.

ELSON L.AGOON
HOLE 660
780429
13:00

BRONX 136 CARLE
L.&N BRINGE

TIME DEFTH (M) R (OHMS) T (€

1655 055 30134.0 =1 P54
16,48 1,59 30033.0 -1 . 880
16.33 2.55 29989.0 -1.848
1625 3.55 30003.0 -1.858

16.18 4,55 F007F,0 | ~1.,910
15,87 i BOTETL Y apLe
L5, 68 E B06%E 0

15,52 7455 31198.0 ~ .71

C e
o

"y
2

15,30 G050 317783.0 -5 124
[ v JFE248,0 =R Aan
19,03 10.9% 34780 =3 NP
14.88 11.55 32664.0 S RWAtK

14,75 12,55 32872.0 ~3.862
14,59 13.59 33034.0 ~3.9649
14.47 14.55 33195.0 ~4.,076
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TIME

13.98
14.10
14,25

14,30

14.37
1440

14,448
14.53

14.40
1TALAT
14,72
14.78

14.85
14.%20
14,90
15.02

15,03- 7

ELoO LAGOON

HOLE 660

780501

13155

BRONX 136

L.&N

DEFPTH (M)

0.05
0.55
1.59

[ =] o
2405

.55
AN
NEReI
658

705
]

R
‘:V + LJ:’J

10.55

11.55

"y e
Praly e b |

13,395

341

CABLE
EBRIDGE

R (OHMS)

30789.0
30336.0
30079.0
30024.0

IN032.0
EOEGA L0
RIVICACE Y

30742,0

31235.0
AL77 0
FA2EF.0

32542.0

32772.0
42924,0
F309E.0
332270

33280.0

T

QR -
-2,101 -7
~1.914
-1,874

-1.880
1 EED

ay e
b e 30

-2, 743
~3, 12
=3 A2

~3.641
=3¢ 79%
~3.8%6

R I A TRE

=097

=-4.,131




1 ELBON LAGOHOH
HOLE 660
780503
07150

ERONX 136 CARLE
l.&N BRILGE

TIME DEFTH (M) R (OHMS) T )

8.90 0.05 30428.0 =24.168
8.98 Q.59 30258.0 =2.04%
?.05 155 30080.0 =1.910
9.12 2.55 J0022.0 ~1.872

9,17 KN BOOEE L0 =1, 800
G ! KITIR IS e AT
9,49 IOTHG 0 ~2 064

Q.57 30710.0 -2.371
P63 YRR KX1210,0 =D TRA
P72 LN ALSA00 R A
%.83 PehG FA233.0 =X, 434
P92 10.55 32526.0 ~3.631

10.08 11.55 327591.0 ~3.781
IN.15 12,55 32029.0 =X, 200
10,27 13,55 330EHT 0 30991
10.40 14,55 33238.0 -4 ,104

10.67 14.93 33268.0 -4 4123

342




TIME

15.82
15,83
16.00
16405

16,12
HIRC I
LAy s

16.28

16035
1A

16,62

16,58

146.88

17.00

FLSGH LAGD
HOLE 660
780521
15240

BRONX 136 [
L. &N R

DEFTH (M)

0.05
0.55
1.53

m e
2,895

- (3
\5 + )
Ao
RN

L S
Wl

6)055

14.93

I

ARLE
RIDGE

R (OHMS)

30200.0
30189.0
J0098.0
30078.0

30102.0
SaLE L0
SO3LG0

30743.0

I1223.0
R R SN )
a0
32482.0

32734.0
32913,0
1000

33243.0

33288.0

T 0)

-2.002
-1.994
~1.928
~1+913

~1.931
D
~2L

-2.394

- TR
—E a0
- P

=3.601

~3,770
-3, 889
01

~4,107

-4.,137




ELSON LAGDON

HOLE 660

780425

16130
BRONX 136 C
LN B

DEFTH (M)

0.

1.55
2.55
3.55

4,5%
R
6.55
7455

8.55%5
PeuG
10,55
11,55

12.55
13.55
14.,5%
14.93

ABLE
RINGE

R (DHMS)

30183.0
30122.0
30091.0
30116.0

30198.0
303465.0
30750.0
31225.0

31722.0
32167.0
32500.0
32750.0

32920.0
33134.0
33264.0
33307.0

T (C)

-1.990
~1.945
-1.923
-1 0941

~2.001
“20122
"":2 + 399
—-2.736

~3.083
"30388
-3.613

-3.894
~4,035
~4,121
~-4.,149




TIME

10.43

10,50%

10.63
10.73

1¢0.83
10.93
11.02
13.17

13.23
13.33
13.38
13.43

13.53
13.58
13.65
13.70

13.80
13,92
13.98
14,13

14,22
14.28
14,38
14,30

14,35
14.43
1'4'67
14.72

14.77
14.9%

ELSON LLAGOON
HOLE 880

780430

10321

RELFEN

LEN

DEFTH (M)

0410
0+50
1.10
2.10

3.10
4,10
5.10
6,10

7+10
8.10
?.10
10.10

11.10
12.10
13.10
14,10

15.10
16.10
17.190
18,10

19.10
20,10
21.10
22,10

23.10
24,10
25,10

26.10

27.10
27.80

345

CARLE
BRINGE

ROCOHMSD

13200.0
15140.0
13020.0
14893.0

14804.,0
14744,0
14748.0
14786.0

14831.0
14951.0
13087.0
15208.0

15303.0
15306.0
15311.0
15356.0

15498.0
15651.0
19735.0
15724.0

158053.0
15826.0
15933.0

15952.0

16015.0
14088.0
156111.0
16176.0

16239.0
16232.,0

T (L)

=2,0548~.
~1.970
=1.798~
~1.613

_10478
_10389
~1.39%
~1,451

~1,518
1,693
~1.893
—-2.,068

~2.204
~-2.,208
“20215

-2.279

-2.480
_¢0693
-2,810
~-2.,7%94

-2.906
-2.933
-3.080
~3.106

-3.,192
—-3.3290
““30321
~3.408

"'304?1
-3.482




RELF
&N

LEFTH (M)

0.10
1.10
2,10
3,10

4,10
35.10
6,10
7.10

8.10
?.10
10.10
11.10

12,10
13.10
14.10
15.10

16.10
17.10
18.10
19.10

20.10
21.10
22.10
23.10
24.10
2%.10
26.10
27.10

27.80

346

ELSON LAGOON

HOLE 880

730504
08100

En

CABLE
BRINGE

R (OHMS)

15120.0
14995.0
14911.0
14823.0

14750.0
14750.0
14798.,0
14865.0

14930.0
15049.0
15197.0
15292.0

15382.0
15417.0
15480.,0
13582.0

15675.0
13747.0
15784.0
15844.0

15882.0
15933.0
146002.0
16052.0

16104.0
156143.0
146187.0
16243.0

16261.0

T

(

o

~1.941
-1.,735%
-1,436
“1#506

~1,398
_10398
-1.4469
_10$69

-1 .+693
-1,839
“2»052

-2.,188

~2.,316
“203&6
~2.454
2,597

—2.727
“2082&
-2.877
—2.9462

-3.011
-3.110
-3.174
-3.241

-3.311
-3.3463
-3.497

)




TIME

13.32
13,43
13.50

13.55

13.62
13.70
13,77
13,85

13.90
13.98
14,03
14.08

14.17
14,25
14,30
14.35

14042
14.53
14.38
14.63

14,70
14,75
14,80
14,485

14.92
14.97
153.02

15.07

15.12
13.15
15.20

BEL FEN

L&N

DEFTH (M

OO

0.10
Q.50
1,10

2.10
3.10
4,10
5.10

5.10
7410
8.10
?.10

10.10
11,10
12.10
13,10

14.10
15410
16.10
17.10

18.190
19.10
20.10
21.10

22,10
23.10
24.10

25.10

26.10
27.10
27.80

ELSON LAGOON
HOLE 880

)

347

780521
13320

C
B

ABLE
RILGE

R (OHMS)

13197.0
15100.0
1350860.,0
15010.0

14922.0
14839.0
14780.0
14782.0

14880.0
14891.0
14970.0
15084.0

15197.0
15286.0
15425.0

15506.0

135463.0
13630.0
15696.0
153761.0

13820.0
13871.0
13925.0

13975.0

16021.0
16077.0
16118.,0
16138.0

16199.0
16230.0
14281.0

T CH

—1.,7024

-1.912~
-=1.854
-1.781

~1,4652
~1.5%30
~1.442
-1.445

-1.,591
-1.607
—1.723
-1.88¢9

~2.,052
-2.180
=2.377
”50491

-2.371
—2.664
-2,756
—-2,845

—2.926
~2.998
-3.070
~-3.137

-3.200
_3~275
_3 + 330
-3.,384

-3.438
-3.3506
—3.347




HOLE 880
780427
12:00
RELFEN CABLE
L. &M BRRIDGE
DEFTH (M) R (OHMS)

0. 15107.0
0,10 15078.0
1.10 15000.0
2,10 14925.,0
3.10 14843,0
4,10 14784,0
5,10 14788.0
6.10 14850.0
7410 14898.0
8,10 1497%.0
9.10 15075.0
10,10 15193.0
11,10 15283.,0
12,10 15443.0
13.10 15527.0
14,10 1%5590.,0
15,10 15649.0
16.10 15701.0
17.10 15763.,0
18.10 15833.0
19.10 15880.0
20,10 15937.0
21.10 15979.0
22.10 146034.0
23,10 146085.0
24,10 16121.0
25,10 16166.0
26410 16201.0
27,10 16251.0
27.80 16287.0

ELSON LAGOON

T ()

~1,922
-1,880
~1.,767

-1.657

~1,8536
-1.448
=1 +454
_10546

_10617
=1.730
-1.876
_2i046

_20175
-2,402
-2.520

~2,609

_20691
“2+7463
-2.848
“2’944

_30008
-3.086
_30143
—-3.217

-3.286
-3.334
~3.394
_30441

~3.507

-30555




TIME

2.320
8.80
?.03

P.22

P33
?.58
?.68
9.73

9,82
.88
?,97
10.05

10.15
10.20
10.27
10.32

10.37
10.43
13.62
10.68

10.73
16.88
10.98
11.10

11.18
11.27
11.32
11.48

11,57
11.68
11.78
11.87

11.92
12.00
12,07

ELSOM LLAGOON

HOLE 1250
780501
0gr12

BRONX 136 CARLE
L&nN BRIDGE
DEFTH (M) ROCOHMS)
0. 30102.0
0.50 29175.0 — L7
1.50 29488.0
2.50 29339.0
3,50 29174.0
4.50 29047, 0
5.30 289560.0
6450 28962.0
7.50 29022.0
8.50 29128.0
?.30 29212,
10.30 29301.0
11,50 29380.0
12.50 29471.0
13.350 295646.0
14.50 29640, 0
15.530 29741.0
156.30 29814.0
17.50 29884.0
18.50 29935.0
19.50 30014.0
20.350 30080.0
21.50 30137.0
22,30 30209.0
23.30 30270.0
24,50 30339.0
25.50 30385.0
26450 30382.0
27.50 30441.0
28.50 30364.0
29.50 304647.0
30.50 30779.0
31.50 30880.0
32.30 309846.0

33.40 31102.0

T )

-1.%31
“10241%“'
-1.475
-1.,380

“1+242
~1.144
~1,077
”10079

_10125
“10305
=1.248%9

=1.336

"10395
“10464
-1.53%5

-1.+605

—1.6465
-1.,719
=1.772

-1.823

"10866
“1@915
~1.256
=2.00%

-2.,0%53
—24.103
“20137
“20135

-2.,177
~2,267
*2e3ﬂé
~2.420

=2, 492
—2e8567
-24+650




TIME

13.867
13.87
14,02
14.190

14.22
14.30
14.40
14.48

14,33
14.358
14,565
14,468

14,73
14.78
14.8%
14,92

14,93
15.00
15,09

15410

15.15
15.23
18,27

15.30

15,37
15.42
15.47

15.55

15,63
1975
15.87
15.93

16,03
16.00
16.00

ELSON LAGOON

HOLE 1250
780503
13140

RRONX 134 G
L &N R

LEFTH (M)

O
050
1.50

2.50

3.90
4,50
5.50

4.50

7.50
8.350
?.90
10,50

11.50
12,50
13.30
14.50

15,50
16.30
17.350
18,50

19450
20,50
21,50
22,50

23.50
24,320
25,50
26,30

27.50
28.50
29.350
30.50

31.50
32.50

33.40

ARIE
R ILOGE

R (OHMS)

20700.0
29840.0
29528.0
29461.0

29181.0
29048.0
2896462.0
28979.0

29023.0
29120.0
29203.0
29290.0

29380.0
29470.0
29564.0
29657.0

29738.,0
29815.0
29888.0
299%8.0

30023.0
30081.0
30143.0
20198.0

302646.0
30337.0
303%93.0
30413.0

304358.0
30570.0
304654.0
20781.0

30912.0
31023.0
31098.0

T (E)

”2&364”
“10738 N
_10506
~-1.456

-1.24%
“1'145
~-1.07%9
“10092

*10123
-1.,199

_102 2

"10328

-1.395
-1.463
"10533
~-1.603

~1.6463
_10720
_10774

-1.825

~-1,873
“10?15
-1.,%461
=2.001

~2,050
~2,102
~2.143

-2.157

-2.,190
~2.270
-2.331
_20422

~20815
“20594

-2.,547




TIME

10.38
10,30
10,63
10.70

10.80
10,90
11,02
11.07

11.17
11,25
11.30
11,33

11.42
11.47
11.32
11.57

11.63
11.70
11.75
11.80

11.85
11.90
11,93
12.00

12,05
12.10
12.13
12,20

12.27

12.42

12.52

12.60

12.467
12.73
12.83

ELSOM LLAGOON
HOLLE 1250

730321
10116

RRONX 136 C

LZN

DEFTH (A

OO
0.30
1.350
2.5
3.50
4.30
5.50

46430

7.+50
8.30
?.30
10.30

11.30
12,350
13.50
14.50

135.350
16.30
17.30
18.50

19.30
20.50
21.30
22.50

23,350
24,30
23.30
26,50

27450
28.50
29,50

30.30

31.30
32.50
33.40

)

351

k

ARBRLE
EINGE

R (OHMS)

301460.0
30000.0
29630.0
29453.0

29232,0
290946.0
29004.0
28982.0

29037.0
29119.0
29199.0
292846.0

293467.0
29458.0
29550.0
29645.0

29735.0
29810.0
29881.0
29959.0

30021.0
30089.0
30150.0
30215.0

30275.0
30340.0
30398.0
304465.0

30521.0
30589.0
3066%.0
30770.0

30900.0
31030.0
J311135.0

T (2

-1.9273
~1.8%%
_1a582'

-1.450

~1,284
-1,181
-1.,111
~1,094

_10136
“1;198
-1.259
-1.325

“10386
-1.454
-1,523

—1'594

“10660
-1.716
-1.768
-1.826

~1.871
-1.921
—~1.9866
-2.013

-2.057
~2.104
2,146
-2.,195

-2.235
“20284
_50341
-2,414

2,508
~2.,399

—-2.4659




ELSON LAGOON
HOLE 1250

780427
10300
BRRONX 136 CaARLE
L&N BRIDGE
TIME . DEFTH (M) R (OHMS) T ()
Oo Oa Ot ”1.931
Qe 0.50 0, -1.896
Q. 1050 0. “10397
00 2050 00 "10454
Oo 3050 OO “102?3
Q. 4,30 0, -1.189
0. .90 0. -1 .13
O, &6.50 0. 'g.(Ol
Oo 7050 Oo “10139
Oo 8050 o. _1f195
O' 9050 Oo _10256
00 10050 Oo "10321
00 11050 Oo _10384
O 12.350 0. ~1.452
Oo 13050 00 _1-521
O& 14050 O» *10592
0. 15.50 0. -1,659
00 16050 Oo _10715
Ov 17o50 00 “10767
0. 18.50 0. -1.827
Q. 19050 00 “10378
Oo 20050 00 “10923
Oo 21.50 00 “1#968
Oo 22050 Oo “20015
o, 23.50 Q. ~2.061
Q. 24050 00 _2o106
00 25050 00 '2#149
0. 26450 0. -2,205
0. 27.50 0. -2,238
Oo 28050 00 ‘20285
0. 39050 00 _20341
O 30,50 0. -2.,411
0. 31,50 0. -2.821
Q. 32050 00 “20605
Q. 33040 Ob “2‘&54

352




1 FRUDHOE BAY
HOLE SAG RIVER
780527

10040

77-1A CARLE
LEN RiITIGE
TIME DEFPTH (M) ROCOHMS) T (G
00 *0070 25136+O “1983?
11.732 0.30 25070,0 -1.781
11.78 1.30 249270 ~-1.4658
11.87 2.30 24758.0 ~1.512
11.92 3.30 24650.0 -1.418
11.97 4,30 24548.,0 -1.329
12,00 5,30 24497, 0 ~1.284
12,035 .30 24302.0 —-1.289
2.10 730 24%34,0 ~1.317
12,158 8.30 2453535.0 -1.318
12,20 ?,30 24528.0 -1,312
12,25 10,30 24542.0 =1.341
12.30 11,30 24604.,0 -1.379
12,35 12,30 24410.,0 -1.383
12.40 13.30 2446T3.0 ~=1.421
12.435 14,30 247146.0 —1.,474
12.350 15.30 24740,0 ~1.497
12.53 16,30 247466.0 -1.519
12,40 17,30 ’ 24815.0 -1.581
12.65 18,30 24845.0 =1.587

353




FRUNIHOE BAY
HOLE Sa6 RIVER

780528
14330
771t CABLE
L.&M BRRIDGE
TIME ODEFTH (M) Fr (OHMSD T ()
14.5%0 Q.00 29106.0 ~1.811
14,83 0,30 250470 =1 .778
14,720 1.30 24954 .0 -1.5481
14.97 2+30 24803.0 -1 ,551
15.03 3,30 24744.0 =1 ,502
15,10 4.30 244609.0 -1,383
15,17 5,30 245464.0 -1,343
15.23 6.30 24554.0 ~1.,336
15.30 7430 24975%.0 -1,3%3
15,37 8,30 24591.,0 -1.3467
15.43 ?.30 244602.0 ~-1.376&
15.350 10.30 24432.0 -1+ 403
15,57 11.30 24566340 ~1,431
15.63 12.30 244680.0 -1 ,444
15.70 13.30 24710.0 -1,470
15.77 14.30 24752,0 -1,507
15.83 15030 247{)80() ~1.521
15.90 14.30 24797 .0 ~1. 544
15,97 17.30 24825.0 ~1 +3570
16,03 18,30 24847 .0 ~1.589

354




1 FRUDHOE BAY
HOLE sac RIVER

780529
153100
77-1A CARLE
L&N ERINGE
TIME LDEFTH (M) ROCOHMS? T ()
15.00 Q. 25104.9 -1.,811
15,20 0.30 28092.0 -1.800
15.27 1,30 24981,0 ~-1.704
15,33 2,30 24820.0 -1.546
15,40 3.30 24725, 0 -1.483
1%5.47 4.30 244628.0 ~1.329
1%.53 5430 24591.0 -1.3487
15.60 6.30 24577 .90 ~1,355
153,67 7.+30 24594,0 ~1+369
15,73 8.30 24409.0 ~1,383
15.80 ?.30 24425.0 ~1.,396
15.87 10.30 244546.0 -1.423
193.93 11.30 24481 .0 -1.445
16.00 12,30 24704.,0 =1 +460
16,07 13,30 24732.0 -1.4%90
16.13 14,30 24763.0 ~1.514
16,20 15.30 24785.0 -1.536
16.27 146,30 24805.0 ~1.+3253
14.33 17.30 24830.0 =-1.374

16.40 18,30 24847.0 ~1.589




TIME

Qs
O,
Q.

0.
0,
2
D

O,
D
0.
0.

O,
Q.
OO
O

Ol'
O.
Qo
00

PRUTIHOE
HOLE SAG RIVER

7714
L2M

DEFTH (M)

2.

.30
1,30
2+ 30

3.30
4,30
5.30
6.30

7.30
8.30
?.30
10,30

11,30
12.30
13.30
14.30

15.30
14,30
17.30
18.30

720524
Q0100

EaY

CABLE
BRITDGE

-
R

{OHMS)

00
0
.
.

0.
0
0.
0.

Q.
N
0.
0

0.
O.
0.
o.

0.
Q.
Q.

T (G2

=1.811
~1,810
—-1.732
=1.4603

-1.529
~1,449
~1.423
=1.400

-1,404
-1.429
“1045&
~1.481

"10494
~-1,5923
-1,537

-1.545

~1.,361
-1.577
-1.583
-1.,991




1 FRUDHOE BaY
HOLE 2.9
FROG24

14320

77-1A CARLE

&M BRIDGE
TIME GEFPTH (M) R (OHMS? T (8
14,50 0. 25104, 0 -1.,810
14,53 1.00 24982.0 -1, 705
14,62 2.00 24881.90 ~1.618
14,45 3.00 24787 .,0 ~-1.537
14.73 4,00 24723,0 ~-1,482
14,78 5.00 24477 .0 -1.442
14.83 &.00 244654.0 ~1,422
14.87 7.00 24459.0 ~-1.4245
14.90 8.00 24666.0 ~1.,432
14.93 2,00 24711.0 ~-1.471
14,97 10.00 24743.,0 w1 . 499
15.00 11.00 24747.,0 ~1.503
15,03 12,00 24751.0 -1.:506
15.07 13,00 24759,0 ~-1.513
15,10 13.33 24744, 0 ~-1:517

357




1 FRUDMOE BAY
HOLE 9.5
780529
10310

77-1A CARLE
Lo&M RRIDGE
TIME DEFTH (M2 ROCOHMS) T (C)
10.27 Qs 25113.0 -1 ,817
10,38 1,00 24995.0 ~1.,714
10,350 2.00 24898,0 -1 ,5833
1. 62 3,00 24792.0 -1.548
10‘?3 4000 2473300 _104?0
10,859 5.00 24456%91.0 ~1.,454
10.97 4, Q0 2A4H70,0 -1.434
11.08 7,00 244669 .0 ~1,435
14,32 3,00 244679 .0 -1 .444
11.43 .00 24718.0 -1.,477
11.35 10.00 24738.0 =1 ,+493
11 .67 11.00 24748.0 ~1.503
11.78 12,00 247464.0 -1.3917
12,02 13,00 24775.0 -1 .527
12,13 14,00 24788.0 -1.538
12.25 15.00 247%97.0 -1.,59446
12.37 16.00 24814,0 -1.561
12.48 17,00 24829.0 ~1.+370
12,72 18.00 24830.0 -1 .574
12.83 19.00 24834.0 -1.580
12.99 20,00 2484%.0 ~1.537
13.07 21.00 24852.,0 -1, 593
13.18 22.00 24864 .0 ~-1,604
13.30 23,00 24877 .0 -1.615
13.42 24.00 24889.,0 -1.,462%
13,53 29,00 24900.0 -1.6335

13.69 29.33 24900.0 -1.83%




FRUDHOE BAY

HOLE 2.5

780330

LOI00

7714 CARLE
L&N ERILGE

DEFTH (M) o COMMS) T <)
0. 23103, 0 ~-1.,80%9
0,99 24994,0 -1.714%
1.99 24204,0 -1.,638
2,99 24807, 0 -1.,935
J.99 24742%.0 —-1.499
4,99 244695,0 -1.457
5.99 2467260 _1o437
5,99 244668.0 ~-1.434
P 24877.0 -1.,442
2,99 24713.0 ~1.,473
.99 2473565.0 -1.,493
10.99 24732.0 -1 .507
11,99 247460.,0 -1.514
12.99 247469 .0 -1,322
13.99 24734.0 -1 .,535
14,99 24798.0 —-1.547
15.99 24806.0 -1.9354
15,99 24811.0 -1.538
17.99 24821.0 -1.,567
18,99 248332.,0 =-1.377
19,99 243446.0 -1,338
20,99 248%97.,0 ~1,3598
21,99 24354.0 -1.,4604
22.99 24872.0 \ -1,4611
RI3.99 24881.,0 -1.,418
24,99 24895.,0 -1.4631
29,31 24894.,0 -1.4631

359




! FRUDHOE RBAY

HOWE 9.5
o u23
98 (e

77=1A CARLE

&N AR ITGE
TIME DEFTH (M) ROCOHMS) T ()
Oy Ot 0. _10812
Oi 1000 O¢ “1v725
Oo QaOO Oo “1)652
Qs 3.00 Qs ~1.587
Qs 4,00 Q. ~1.510
0. 3.00 0. -1+448
0. 6.00 Q. ~-1.450
Oo 7;00 O~ “10443
Oo 8&00 Oo "].445'4
Q. ?,00 Q. -1.,479
Qs 10.0G O -1.489
00 110u3 Oo “1&507
Q. 12.00 Q. -1,524
O 13,00 Qs -1.,338

ﬁe;c are 1&4c exZLi'd/Da/a.zL\:J ‘Llem/aerq fa#e.s.




FRUDHDE BaY
”Q[E “pEER Tha. 5N

BROMX 134 CaRLE
Lo&M BRIDGE

TIME DEFTH (M2 B COMHME T (G

14,63 Q2 0028, -1.877
14.567 0.20 S0008.0 =1.882
14,70 Q.70 APRE6.0 -1.824
14,73 120 29R370.0 =1.7&60

14.77 1.70 29747,0 =1.66%
14.83 220 29712.0 ~-1.443

1. 87 e 2FE95.0 =1.,4632
14,90 W.hO 2EH75.0 —1:6148

14.93 3.70 298671,0 -1,613
14.97 A, 20 “”ﬁ‘o Q =141
15.00 4. 70 PHAG 0 =1,40%
15,03 a0 ”9uu9 0 =1+411

15,07 G.70 RREPT L0 =1.4617
15,10 &,.20 2PET7.0 =1 +H17
15,13 Ba 70 29709.0 =1.+641
15.17 720 2QPTFR9.0 =1.634

15,20 770 297%/¢0 =1.4677
15,23 B.20 27630 -1 681
15,27 8.70 QRFFR.0 ~1. 584
15,30 P. 20 27870 =1 699

15,33 G54 22800,0 =1.709




10,58
10:65
19,70
10,78

10,32
10.90
10.93
16.99

11.02
11.G7
11.13
11417

1122
11.28
11,32
11.33

11.40
11,43

11.463

QEPTH (M)

0, 30
0,20
Q.70
1.20

1.70
220
2,70

3.20

3270
4,20
4,70

.20

G070
&5 20
6:70
7,20

770
8,20
2.70
? 20

?.70
10.20
10,50

FRUDHOE

0145

362

LAy

DaBLE
BEITGE

FOCOHMS)

211480

25005.0
249920
24981 .0

24978.0

24977.0
24973.0
24974,0
24979 .0

2A9TP.0
249846.0
24988.0
24988.0

24990,0
24993 .0
24992,0
24995, 0

24994,0
249946.0
24995.0

=1
=1
3.
- 'L N

=17

=1,
”“1 *
- 1 +

-1,
- 1. +

"":].a

-1,
- 1 *
-
-1

. 1 »
-1,
A
=1,

- ] *

-1

0o

a0
L0
¥
dal

[~
Ay

sl
714
704
202

s 701

702
700
7073

703
709
710

710

712
715
715

214

716
717

716



FRUDMOE Bé&Y
HOLE RIDEER IT+4.5N
FR052¢
11100

AT1A CARLE
L& BRIDGE
TIME DEFTH (M B (OHME) T <)

11,00 D 23111,.9 =1.816
11,490 0,20 25112.0 ~=1.317

11.45 .70 2T02.0 =1.800
11.357 1.20 20610 =1, 773

11.43 1,70 24994.,0 =1.714
11.48 2.2 2498646, 0 -1.709
11,72 2.70 24980.,0 ~1.704
11.77 3,20 24971.0 =1,8626

11.80 3.70 24971.0 =1.696
11.87 4,20 24972.0 =1.497
11.%90 4,70 24973.0 —1.698
11.93 G420 249467 .0 ~1.,692

11.97 .70 24975.0 14499
12,00 6420 24976.0 -1.700
12.03 4.70 249831 .0 ~=1,704
12,07 7,20 249285.0 ~1.,708

12.10 7.70 24989.0 -1.711
12,13 &8.20 24992.0 -1.714
12,17 8,70 24990.0 —-1.712
12.2 &,20 249925.0 -1.714

12,2 ?.70 23000.0 =-1,721
12,27 10.20 25002.0 -1,722
12,30 10,50 2G002,0 ~-1.722




FRUDHOE BEAY
HOLLE ROEER I+4.5MN

70529
146140
77-1A CARLE
L &N BRIDGE
TIME OEFTH (M) ROCOHMS) T {0
1d.67 Qs 25103.0 =1 .,809
14.83 0,20 2H095.0 =1 .802
14.87 Q.70 25078.0 -1.788
14,90 1.20 2TH0E3.0 =1 788
1&.93 1.70 295013.0 ~1.732
14,97 2.20 24989.0 ~1,711
17.00 2.70 249469.0 -1.494
17,03 3.20 249462.0 =1.488
17.07 3.70 24941.,0 =1.687
17.10 4,20 249461.0 -1.4687
17,13 4,70 249461.0 -1.487
17.17 S+20 249461.,0 -1.687
17.20 G270 ' 249462.0 -1 .688
17,23 b+ 20 24954.,0 ~1.4890
172.27 G470 24968.0 ~1.493
17.30 7.+20 24949.0 -
1?033 7070 249?800 ""1@7()?.
17.37 g.20 24982.0 ~-1.705
17,40 3.70 24981.0 C=1.,704
17.43 ?.20 24987 .0 -1.710
17.47 ?.70 24987 .0 ' ~1.,710
17.350 10,20 24987.0 =1+710
17,53 10.50 24989,0 ~1.711

364




DEFTH (M

0,40
] ¢ }v‘)

2,40

7 + "') '\)

4, 40
540
.90
& A0

-

&y 50
e B0
72890
8.40

-

-

D, 40
10,40
11,40
12,40

1 J.4 G
14,33

365

CaRriE
BRTOGE

BCOHMS)

TAAAD D

hat

2&6671,0

"“?'}".’lu'\)

\..'l;\ m".‘? )
3L70D4,0

AL35F.0
Jo7e D0

917
L1002
-5 530
.\., (,) ")

"‘: .

4. R210
- 3 + .,7 O )
gy e AAE
. 73G

e ‘,‘ 4 \'{)\.1

=&l 3 j




TIME

11.,8%
11 %9
12,03
1217

12@30
1240
1~+$Q
:I. \..-?\J\;
13.067
1322

13.37

)
28

—

13.47
13.53
13.58
L3865

27
A

L2

DEFTH {

0,40
1,40
2. 40
T, A0

4,40
3. aQ
a3 70
&40

7, A0
3.40
9,40

10,40

11.40
12,40
13,40
14,33

i

EN

M

M

RETHDEER
HOLE
7R0L

=)

366

CaklLE
GRITGE

Foo COHME

15300, 0
DIWMTRLD
ﬂ;nJA 0

DEOET ., 0
20158%5.,0

S0419.0
szgo¢0

29581.0

./
TomEa
e F sl o# '\

IRTET .0

éhﬁ?ﬁéo
31841.90
318487.0
314460.0
JIORAG.0

T (0]

P, 160
=0, 481
DA

.'-.2")\.)(

w24
-5 872
by O
-1, 329

—h o, 824
g G
~d e G379

“t.)a-j,u

"




TIME

1333
13.47

13.830

14,463
14,77
14,93
1&.12
13,23
1&.38
13,32
13.465

-
v 4

0

&1

1
1

G
50

DER

£n

i~

(RSN

10
11

F )

P

13

4

¥

*

B

&

¥

RETHOEER

i 533

BRONY

,
%N

(M

A0
A0
40

40

40
40
40
40

40
40
40

40

40

15,40

-
0 e

¥

-

40

40
40

0L E

7310246

13

13é

110

CaklLE
BRETDGE

fe o OHME )

JELOC,0
2OTRT .0
FA2LTL0

65120

38474,0
39841,0
40543, 0
40480, 0

Q
39571.0
32831.0
AB8137.0

37540.0
J35725,0
e

AGHX.0
35121, 90

4494, 0
33868, 0

T o)

I, 29,
-2, 3872
-4 37

an A L 4
[ I 4 ]

ST LT
~h, 313
~5,818

~T. 347

-3 ,912




TIME

11.70
11.98

e IO I
A

s AL

12.27
12.38

12.50

TIME

(O
I
Y

A

O
O,
Qs

COTTLE ISLAND
HOLE COTTLR
781028

11325

BRONX 136 CABRLE

L&

DEFTH (M)

1.00
2.0
3,00
4,00

G, 00
.48

BRIDGE

fr COHMS)

32144.0
31855.0
34117.0
JE200,0

37146G.0
37815.0

COTTLE ISLAND
HOLE COTTLL
780826

1501

7F-1A CARLE

L&

DEFTH (M)

050
1.00
2.00
3,00

00
00
« 48

A&

o

.

B IDGE

Fo(OHMS)

24799, 0

24465.0
29109.0
31013.0

368

T (0

-2.38%
“3&1?5
-4, 673

-5.658

-&6.326

-5+ 903

T ()

« 749
-1 .,331
-1 334
-1.,548
_10256
-4, 980

“6¢27é




E Bt T SRR SR PTET ._} e T T e N ;
! ! ! ! i H

| ~ ELSON LAGOON 780429 13:00  HOLE 660

ol 0 BRONX 136  CABLE . L&N U BRIDGE
T T e gy

B B el -3.0 2.4 -1.8

369




Hid3

(SHILIH

22,

S T | I

CELSON LAGOON
i - BRONX 136 CABLE

)
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APPENDIX II.
Barrier Island Drilling

The holes on the Barrier Islands were drilled by jetting water, supplied by a
small portable pump, through 3/4" steel water pipe. As the jet of water removes
the material by washing it up on the outside of the pipe, the pipe penetrates the
ground and more pipe sections are added at the surface. Sometimes it is found
advantageous to rotate the pipe string as well, which is accomplished by hand or
with a motorized drive head. When the string is rotated, a bit open to water flow
is used on the bottom. Sometimes a check valve is run just above the bit. When
the penetration rates are low it is sometimes found to be advantageous to apply a
downward force of several hundred pounds on the string (weight of one or two people).

Information about the 1ithology and state of ice bondedness is obtained by
observing

1. materials washed to the surface

2. penetration rate

3. the "feel" of the drill string.

The experience of the driller is extremely important. Drilling in known material
has been an important factor in building up our experience. For example, the
materials washed to the surface can be misleading, because they can be washed

off the sides of the hole somewhere along its length. Gravels have grain sizes
too large to be washed to the surface at all. Gravel can be identified by feeling
the Targe grains when raising and lowering the string off the bottom, by the
roughness of the drilling, and by the fact that they are very difficult to drill
with this technique. Compact clays feel like hard rubber when the string is dropped
onto the bottom of the hole; bonded materials feel more like concrete and usually
drill very slowly when, as usual, cold water is supplied by the jet. Unbonded
silt and silty sands usually drill very rapidly.

The experience in drilling holes 1,2,3 and 4 on Reindeer Island in August 1978
illustrates some of the problems. Hole 1 was abandoned due to caving of the
loose surface active layer during a long shut-down for equipment repairs. Hole 2
was abandoned when the return water flow started coming up in hole 1 5 m away.
Hole 3 reached 27.7 m with great ease but froze up at 17.1 m; the pipe is now open
to 18.4 m and can probably be reopened below this depth. At hole 4, only 50 m
distance from hole 3, the drilling was completely different due to jce bonding, and
it was only possible to drill to 16 m in the time available.
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Task Objectives: The objectives of this study are to develop an
understanding of the nature and distribution of offshore perma-
frost along the Alaska Beaufort Seacoast. Also of interest is
the distribution of permafrost beneath the barrier islands.
Emphasis is placed upon seismic methods but close cooperation
with others using thermal, chemical and geological methods is

an important part of the work.

Field Work: No field work was conducted this period.

Results: Data analysis is continuing, approximately 80% of the
records obtained during the last field season have been scaled.
Data plotting and analysis is continuing and will be completed
in the following quarter and included in the Annual Report. Over
250 marine refraction records were taken during the field season.
This represents the largest amount of data vet taken in a field

season and has provided hroader coverage than before.

Preliminary Interpretation of Results: In an attempt to meet the
deadline for the draft environmental impact statement we have com-
piled all of our refraction lines on a single chart which is shown
as Figure I. The shaded areas on the chart have been sketched to
indicate areas of observed shallow submarine permafrost (40 meters

or less beneath the water surface). Areas where refraction lines

have consistently shown high velocity refraction (velocities greater
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° Figure 1, a Bonded Permafrost Within 40 m of Ocean Surface (hatched areas}



Figure 1, b Bonded Permafrost Within 40 m of Ocean Surface (hatched areas)




than 2500 m/s) have been connected together to indicate probable
regions of continuous bonded permafrost at depths less than 40 meters.
The area north of Reindeer Island is an example of such a region.
Where refraction lines have only sporadically shown bonded materials,
local shading has been used to indicate the sporadic nature of the
observation. The two shaded patches just north of Duck Island are

an example of this interpretation.

No correlation has yet been made with geological information.
Therefore the importance of such features as the over~con-

solidated clays have not been interpreted.

Regions where bonded materials occur at depths greater than 40 meters
have not been included because we have little information at these
depths. (The present refraction system is depth limited due to
energy limitations.) However, deeper permafrost is known to occur

in the area between the West Dock and Reindeér Island. Reflection
events on our records have indicated bonded materials to depths over
140 meters. Figure 2, a vertical section of a line from the West
Dock (new ARCO dock) through Reindeer Island indicates a perma-

frost boundary observed with refraction and reflection techniques.
Drilling information which is included on the figure corresponds

quite well with the goephysical observations.

In an attempt to summarize conclusions to date, we list below a

series of conclusions from past reports with appropriate modifications
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resulting from more recent data. It must be remembered that the
rather limited geographical coverage to date means that the con-
clusions are perhaps regionally limited. However, the conclusions

are certainly appropriate to the very important offshore area adjacent

to the Prudhoe Bay oil fields.

A. In past reports we suggested that one possible way to deal with
shallow permafrost near shore is to extend a causeway from shore
to regions offshore where the ice-bonded permafrost is sufficiently
deep so that any thaw bulb from a hot oil pipeline would not affect
the permafrost. Figure 2 is a good example of a case where such
a plan might be used. A 2 km long causeway exteﬁding from the
shore would enable regions with shallow permafrost (less than 30 m
below the ocean bottom) to be avoided. However, with more re-
cent data as presented at the extreme right of the Figure shallow
ice-bonded materials could again present design problems at distances
of 15 km or so from shore. At least two occurences of relative
shallow submarine permafrost (7 m and 8 m beneath the ocean
bottom in water depths of 10 m and 6 m respectively) have been
observed at distances up to 18 km from shore. Thus, the surface
of the bonded materials is seen to be highly irregular. The sur-
face of bonded permafrost may often dip downward offshore but
this ig not always the case and care must be used in applying

specific design solutions regionally.
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Seismic reconnaissance on three barrier islands indicates that

they are not all completely underlain by bonded permafrost, but
that some may be free of ice-bonded permafrost. Certainly this
conclusion is dependent upon the history of the island; whether

it is a fragment of a former shoreline or whether it is a con-
structional feature. Also, the width of an island, its migration
rate and s0il types are important. We have observed continuous
bonded materials beneath Stump Island along its entire length.

In contrast, no high velocity refractors have been observed

on Reindeer Island. Jet drilling on the island indicates a highly
variable material beneath this island some frozen and some not
frozen (conversation with Will Harrison). We have observed high
velocity refraction on portions of Cross Island. Thus, the islands

seem to be highly variable with regard to their permafrost conditions.

Prudhoe Bay appears to be an old thaw lake (see the 1978, 1977
annual reports) and therefore presents a large dip or possibly a
window in the surrounding bonded permafrost surface. This is site
specific information, but it seems unlikely that there are other
old thaw lakes offshore along the Beaufort Seacoast. Knowledge
of such sites could provide permafrost free locations for bottom
founded structures or, if such locations are not desirable for

a particular application, old thaw lakes could be avoided. What-
ever their use, knowledge of their existence can be e¢xpected to
affect offshore construction activities. (Additional lines taken
in the last field season have confirmed that the northern part of

the bay does contain submarine permafrost as indicated by the

shading on Figure I.) 407




D. Several island sites have been studied where seismic velocity
data and drilling data seem not to agree; drilling evidence
indicated frozen material, but refraction velocities were not
high. Our conclusion is that ice-bearing materials should
be distinguished from ice-bonded materials. Brine inclusions
depress the freezing point of a material and tend to spread
the freezing point from a discrete temperature to a range of
temperatures corresponding to various stages of freezing. Thus
a material may have ice inclusions but may not be ice-bonded
and hence present a relatively low velocity compared to the
totally bonded material. The distinctions between ice bearing and
jice-bonded is important from the standpoint of material properties.
For example, an ice-bonded material may have a high resistance to
shear stress, but the same material when not ice bonded may have
little shear resistance. An important parameter affecting off-
shore permafrost is toemperature; in contrast to perma-
frost on land it is relatively warm and consequently more ther-
mally fragile. This fact coupled with the presence of salt water

accounts for some of its local variability

V. Problems Encountered/Recommended Changes: None this gquarter.

VI. Estimate of Funds Spent to Date: $185,000.

408




QUARTERLY REPORT

Contract: #03-5-022-56
Research Unit: #290

Task Order: #3
Reporting Period:
Number of pages:

SEDIMENT SIZE ANALYSIS

Dr. Charles Hoskin
Dr. David Burrell

Institute of Marine Science
University of Alaska
Fairbanks, Alaska 99701

December 1978

409

10/1/78-12/31/78
4




I. TASK OBJECTIVES

There have been two principle objectives in this program. The work
on benthos~sedimentary substrate interactions has been largely completed
and was reported on in the Annual Report. The final objective is concerned
with physical parameters and mineral composition of surface sediments from
the southeastern Bering Sea continental shelf. These are being examined
in order to determine the environmental processes operating in this region.
This investigation will define the character, trends, and variations of the
surface sediments; suggest source areas by, for example, comparing the geology
of the catchment, areas of drainage systems and the various mineral
assemblages of the sediments in the study area; distinguish between modern,
palimpsest, and relict sediments by means of sediment texture and mineralogy;
and, by interpretation, will delineate the influences of environmental

forces on the sediment distribution.

IL. FIELD AND LABORATORY ACTIVITIES
A. TField Work

None for this R.U. this quarter

B. Scientific Parties

N/A

C. Field Collection Methods

N/A

D. Sample Localities

N/A
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E. Laboratory and Analysis Program

l. Grain size analysis of sediments has been done in the laboratory
following the procedures of Hoskin (1976). Statistical parameters
have been generated from the size analyses using a University of
Washington computer program.

2. Thin sections have been made from each sand fraction following
impregnation with artificial resin.

3. Heavy mineral separation by gravity settling in a brominated
hydrocarbon liquid has been accomplished.

4. X-ray diffraction of the heavy mineral assemblage of each sample
has been completed,

5. LANDSAT imagery has been studied in order to trace sediment source
and movement.

6. By correlating the results of these sedimentological studies with
data obtained from physical oceanographic reports, principal water
masses and circulation patters that influence mineral transport

will be determined,

III. RESULTS

Petrographic Analysis

Since the writing of the last report, a quantitative mineralogical
identification analysis of the thin sections made from the sand fraction of
each sample has been in progress. Using the petrographic microscope,
the identities and textures of minerals and lithic grains are being
determined and quantitative measurements of the mineral and grain content
are being made with the objective of comparing percentages of the various

species throughout the study area.
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IV. PRELIMINARY INTERPRETATION
No discussion of the results is included in this quarterly report.

These data will be summarized and discussed in a M.S. thesis.

V. PROBLEMS ENCOUNTERED

No major problems were encountered this quarter.
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0CS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978
CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 3 R.U. NUMBER: 291
PRINCIPAL INVESTIGATOR: Dr. C. M. Hoskin/D. C. Burrell

Submission dates are estimated only and will be updated, if

necessary, each quarter. Data batches refer to data as ident~
ified in the data management plan,

Cruise/Field Operation Collection Dates Estimated Submission Datesl
From To Batch 1

Discoverer Leg I #808 5/15/75 5/30/75 Submitted
Discoverer Leg IT #808 6/2/75 6/19/75  Submitted
Miller Freeman 8/16/75 10/20/75 Submitted

FY '77 Data —_ - Submitted

All data for this task order have been submitted.

Note: L Data Management Plan has been approved by M. Pelto; we await
approval by the Contract Officer.




Fiscal Report

Contract: 03-5-022-56
Task Order: #3

Date: December 22, 1978

Category Billed this Quarter Cumulative Billed
Salaries and Wages $1,045.80 $43,882.31
Travel - 629.26
Equipment -—= 1,170.40
Other 324,50 2,892.54
Staff Benefits — 5,941.18
Nverhead 522,90 23,504.31
Total Billed $1,893.20 $78,020.00
Total Award $78,020.00
Total Unbilled . -0-

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date.
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1st Quarterly Report
October - December, 1978

OCSEAP RU#¥ 327

Shallow faulting, bottam instability, and movement
of sediments in lower Cook Inlet and western Gulf
of Alaska.

Monty A. Hampton
Arnold H. Bouma
U.8. Geological Survey
Menlo Park, California

December 31, 1978
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II.

I1I.

IV.

VI.

Task Objectives

Assessment of the envirommental geologic hazards of lower Cook
Inlet and the western Gulf of Alaska; in particular the identification
and mapping of active surface faults, characterization of gas-—
charged sediments, and movement of sand via a variety of bedforms.

Field or laboratory Activities

During the past quarter we have concentrated on producing an
isopach map of the area of Kodiak (see Appendix I), and replotting
of tracklines and stations (1976-1978) in lower Cook Inlet. All
our TV tapes-underwater photographs have been described and are now
ready for use. Maps are in preparation showing trackline coverage
for 1) Sparker data, 2) uniboom and 3.5 kHz, and 3) side scan.
Similataneously we study the records and plot the subbottom features.
Once completed we will make new interpretive maps. Grain size distri-
butions are being made from Kodiak shelf samples. Soon the same
will be done for Cook Inlet, although smear slide examinations will
be used primarily to characterize sand/silt/clay ratios. This data
will be used for classification, following Shepard's triangular
diagram, from which a sediment distribution map will be produced.

As for as lower Cook Inlet is concerned we are also doing
detailed studies in bedforms at locations where several tracklines
cross. Detailed bathymetry will be constructed to serve as a base
for plotting of bedform crests, photographs, current profiles, etc.
Results

All work is in progress. Only the isopach map off Kodiak was
canpleted (see Appendix I).

Preliminary Interpretation of Results
See Appendix I.

Problems Encountered/Recamended Changes
None.

Estimate of Funds Expended

Only USGS funds expended; no BLM/NOAA funds received.
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GENDIALIZED THICKHFSS MAP OF UNCONSOLIDATED SURFICIAL SEDIMENTARY
UNITS, KODIAK SHELP, WESTERN. GULF OF ALASER

A generalized thickness map of unconsolidated surficial sediments on
the Kodiak shelf, western Gulf of Alaska, has becen constructed using high-
resolution seismic reflection records (Uniboom and 90-160 kilojoule sparker),

supplanented by data frow bottom sediment samples. The seigsmic reflection
records were gathered in June-July 1976 aboard the R/V SEA SOUNDEK and R/V
§.P. LEF. Trackline coverage is shown in Plate 1, Microfilug of the R/V'

SEA SOUNDER seismic reflection records are available in U.8. Geological Open-
File Report 76-848 (Hampton and Bouma, 1276). The locations of sampling
stations are shown in Plate 2. Sce Pouma end Hampton (1976, 1978) for textural
descriptions of the sediments. Thickness measurcments made at 15-minute
intervals along Lthe /V SEA SOUNDER records are shown in Plate 3, and those
from the R/V S.P. LEEL records are shown in Plate 4. The generalized thickness
map is in Plate 5.

The map is of a generalized nature because of two factors. First, the
wide spacing of tracklines nccessitates omission of many snall basins or
highs that could be detectced on single lines but not correlated between lines.
Second, limitations were imposced by the seismic records, due to the shallow
water and generally hard scafloor of the Kodiak shelf. Sub-bottom penelration
and clarity of acoustic reflectors was poor in some profiles, and seafloor
multiples werc so closely spaced in many sparker records as to make measure-
ments uncavtain or impossible.

Seismic reflection signatures vary across the shelf according to sediment
type. Unconsolidated sediments on Albatross and Portlock Banks are sand,
typcically containing coarser material but nearly devoid of fines. Shell
debris and volcanic ash are common consituents of these sediments. Depths

. of acoustic penctration are commonly low where these sediments occur. Sub-
bottom reflectors show moderate to poor stratification, and in some cases
the entire section above bedrock (see below) is unstratified. These coarse
sediments from wedges with internal layers that dip toward the axes, adjacent
to the major troughs that traverse the shelf.

Sediment samples from the floors of Kiliuda, Chiniak, and Amatuli Troughs
consist almost entirely of fine-grained volcanic ash. These surficial units
on Uniboom records are thin (less than about 20 milliseconds) and well strati-
fied, and in some areas overlie less well stratified material that can be
correlated with surficial (unconsolidated) units of the adjacent banks. Clean
sands were recovered from the floor of Stevenson Trough, and seismic profiles
show moderately to well stratified surficial units.

Semilithified to lithified bedrock crops out at the seafloor over broad
areas of the banks and over more restricted areas of the troughs. Dart cores
of this material are composed of mudstone, commonly with pebbles and/or sand.
These bedrock units tend to show folding and good stratification in seismic
reflection records. Where covered with unconsolidated material, a marked
structural discordance typically occurs, and it is the depth to this uncon-
formity surface that is glven in Plates 3, 4, and 5.
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Where the depth to bedrock was clearly evident in the records, the two-
way travel time in milliscconds was measured and recorde:d. Many times it
~was not posaible to pick the uwnconformity surface however. - For czample,
surficial vnits could be seen to the linit of penetration in somc Uniboom
records, but the corrcesponding sparkor records might show indeterwminate
stratigraphy, due to closely spaced multiples or complex seismic signatures.
In these instancos, a minimum thickness of the surficial unit, cqual to the
limit of penctration on the Uniboom profile, was wecordod. In othor instances,
hor

Unihoom recoxrds showed no sub-bottom stratigraphy at all, and in the sg
record, bedrock would be clearly shown extending up to the bubble puloc.

Therofore, moximum possible thickness, egual to the thickness of the bubhle
pulse, was recorded. In intermediate cases, where shallow Uniboom penetration
showrd only the surficial unit and the sparker record showed Ladrock extending
up to the bottom of the bubble pulse, limiting minimum/maxiuoun thicknesses
were measured. Lastly, some gsections of triczkIine had indeterminate scisaic
stratigraphy for both the sparker and Unibocim reco.ds. No depth neasurcments
could be made in thesce arcas.




Peferences liated bolow include those cited in the text and other related
papers containing geo-environmental informstion about the Kodiak shelfl,

Rouma, A.H., and Hampton, M.p., 1976, Peeliminary report on the surface and
shallow subsurface geology of lower Cook Inlet and Kodiak Shelf, Alaslka:
U.5. Ceol. Survey Open~File Report 76-695, 36 p., 9 maps.

Bounma, M.1I., and Vampton, M.A., 1978, MHigh resolution seismic profiles, side
scan sonar recoras, and sempling locations from lowsy Cook Inlet and
Kodiak Shalf, R/V SEA SCUNDER cruise $7-77-WG, Septerber - Qateber, "1977:
U.S. Geol., Survey Open-File Roport, in press.

Hampton, l4.A., and Bounma, A.H., 1976, Sciocmic profiles of lower Cook Inlet
and Xodiak Shelf, R/V SEA SGUNDER, June - Uuly, 1976: U.S. Geol. Survey
Open-File Report 76-848, 36 p., 4 maps, 9 yolls microfilm.

Hampton, M.A., and Bouma, A.H., 1977, Selamic reflection records showing
stable -nd unstable slopes near the shelf break, western Gulf of hlaska:
U.8. Geol. Survey Open-File Report 77-702, 9 p., 1 roll microfilm.

Hampton, M.A., and Bouma, A.H., 1977, Slope instability near the shelf bresk,
western Gulf of Alaska: Marine Geotechnology, v. 2, p. 309-331.

Hampton, M.A., and Bouma, A.H., 1978, Quaternary sedimentation and environ-
mental geology of the Kodiak shelf, western Gulf of Alaska {abs.):
Tenth International Congress on Sedimentology, Jerusalem.

Hampton, M.A., Bouma, A.H., Frost, T.P., and Colburn, I.P., 1978, Volcanic
ash in surficial sediments of the Kodiak shelf - An indicator of sediment
dispersal patterns: Marine Geology, in press.

Hampton, M.A., Bouma, A.H., Sangrey, D.A., Carlson, P.R., Molnia, B.F., and
Clukey, E.C., 1978, Quantitative study of slope instability in the Gulf
of Alaska: Proc. Tenth Offshore Technology Conference, paper 3314.

Hein, J.R., Bouma, A.H., and Hampton, M.A., 1977, Distribution of clay minerals
in lower Cook Inlet and Kodiak Shelf sediment, Alaska: U.S. Geol. Burvey
Open-File Report 77-581, 17 p.

von Huene, R., Bouma, A.H., Moore, G.W., Hampton, M.A., Smith, R.A., Dolton,
G.L., 1976, A summary of petroleum potential, environmental geology,
and the technology, time frame, and infrastructure for exploration and
development of the western Gulf of Alaska: U.S5. Geol. Survey Open-File
Report 76-325, 92'p.
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QUARTERLY REPORT

Contract RK-6-6074
Research Unit: 430
Reporting period:
1 Oct 1978 -

31 Dec 1978

A. Bottom and Near-Bottom Sediment
Dynamics in Norton Sound

B. Bottom and Near-Bottom Sediment
Dynamics in Lower Cook Inlet

C. Sediment Transport -during Wintertime
Conditions, Northern Bering Sea

David A. Cacchione
David E. Drake

Pacific-Arctic Branch of Marine Geology
U.S. Geological Survey
345 Middlefield Road
Menlo Park, California 94025

January 1, 1979
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II.

ITT.

Bottom and Near-Bottom Sediment Dynamics in Norton Basin
Task Objectives

A. Development of quantitative relationships between bottom velocity
ghear and induced sediment entrainment for specific sites in
Norton Sound.

B. Estimation of near-bottom sediment flux at various locations in
Norton Sound, with particular attention to the movements of
Yukon River materials.

C. Comparison of bottom sediment movements during guiescent and
stormy periods at specific sites in Norton Sound.

D. Monitoring of bottom currents and light scattering/transmission
(within two meters of the sea floor) to enable prediction of

sediment and pollutant flux vectors at future times.

E. Measurements of near-surface and near-bottom suspended sediment
distribution in Norton Basin.

Field and Laboratory Activities

A. No ship cruises or field trips were made during this quarter.
B. Scientific Party: not applicable

C. Metheods:

1. TLaboratory analysis of data collected during calendar year 1978
on R/V SEA SOUNDER and with the GEOPROBE tripod are continuing. Two
scientific journal articles are currently in preparation that describe
(1) the suspended sediment transport system in the eastern portion of
the Northern Bering Sea; and (2) storm~generated bottom transport in

Norton Sound, respectively.

D. Sample locations - Detailed sample locations and trackline charts
were shown in the annual report for RU 430 (1 April 1978),.

E. Data Collected and Analyzed - A complete list of data are given in
the annual report (1 April 1978).

Results

A complete documentation of preliminary results from the GEOPROBE measure~
ments and shipboard sampling program was presented in the annual report
(RU 430 - 4/1/78). The final report for this part of the project is in
preparation. A brief statement of results was given in the previous
quarterly report, dated October 1, 1978.




Iv.

II.

Preliminary Interpretation of Results

Analysis of the current direction data produced by the electromagnetic
flow sensors on the GEOPROBE is being carried out to determine contri-
butions to the bottom stress field due to waves, tides, and other currents.
We are presently using averaging and more sophisticated digital filters

to identify the bottom shear components by frequency. The tidally induced
bottom stresses are predominantly polarized in an east-west direction,
whereas storm-generated wave stresses are generally northeasterly -
southwesterly.

Treatment of the bottom stress as a vector can possibly lead to new
insights on the flux of materials that are locally resuspended by waves
and storm-driven currents.

Problems — None.

Estimate of Funds Expended: 95%

Bottom and Near-Bottom Sediment Dynamics in Lower Cook Inlet
Task Objectives

This study addresses the overall objective of evaluating geologic hazards
associated with erosion and deposition on the seafloor and of character-
izing bottom sediment dynamics. Specific objectives in Lower Cook Inlet
are:

l. To provide a spatial and temporal description of bottom sediment
transport, with particular emphasis on the areaswith large sand waves.

2. To develop estimates of bottom gsediment flux related to high energy
events such as storms and tides.

3. To relate the magnitude of bed shear stress to the initiation of bhottom
sediment movement for each sedimentary environment.

4. To provide detailed descriptions of seafloor physiography and
surface sediment characteristics in selected areas of observation.

5. To describe changes in the surface character of the seafloor over
relatively long duration (at least one month).

Field and Laboratory Activities
A. Schedule
1. dates: depart Kodiak, Alaska - 20 Qct 1978
arrive Homer, Alaska -~ 22 Oct 1978
2. vessel: R/V SEA SOUNDER

3. location: GEOPROBE site, Lower Cook Inlet
4, purpose: recover GEQPROBE tripod
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B. Scientific party

1. D. Drake 8. M. Goud

2. G. Tate 9. P. McCrory

3. P. Wiberg 10. J. Oates, Magnavox Rep.
4. M. Zucker 11. Bob Wilson

5. M. Rappeport

6. J. Nicholson

7. R. Patrick

C. Methods

The single GEOPROBE system that was deployed at 59°27.4' N,
152°37.9'W in Lower Cook Inlet on July 30, 1978 was recovered
on October 21, 1978 using the retrieval system installed on
the tripod. Despite some electronic problems with the ship-
board acoustic release unit, the recovery was successfully
completed with no damage to the instrumentation.

D. Sample Locations

GEOPROBE site: Lower Cook Inlet, about 37 nautical miles west of
Seldovia in a water depth of 65 meters.

E. Data Collected and Analyzed

Digital data collected with the two short term GEOPROBE deployments
(about 3 days each) on a large sand wave feature have been decoded
and transcribed onto a 9 track computer tape.

The average current speed, direction, pressure, temperature and
light transmission values taken every 7.5 minutes for the approx.

3 day period have been plotted. Except for the rotor on one of

the tripods which did not function properly over the entire period,
the results are encouraging. Error rates in the data stream are
extremely low.

The data collected on the long term GEOPROBE (about 3 months) in
the large sand wave area have already been decoded and put onto

9 track computer tape. An analysis of the errors which are present
in the data is underway.

III. Results

Current speeds taken with both GEOPROBES during the short term deploy-
ments were generally too low to entrain the local sediment (fine to
medium sand). These measurements were taken during neap tide on the
flank and near the crest of a large sand wave (~5 m high). Periods

of increased turbidity recorded in the data do not appear to be
correlated with abnormally high current speeds. Minor alteration of
the bottom sediment ripples as detected in the photographs taken with
the GEOPROBE camera suggest that some movement of bed materials did
occur during this period.
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Iv.

VI.

II.

ITI.

The photographs taken at 4 hourly intervals over a 3 month period
with the long term GEOPROBE show periods of very active alteration
of the sediment ripples - responding to flood and ebb tidal cycles
as well as other hydrodynamic events. The correlation of ripple
migration and modification with boundary layer flow characteristics
will be carried out in subsequent analysis.

Preliminary Interpretation of Results:

Early analysis of the short term GEOPROBE data show two effects:

(1) little bed load or resuspension occurs duriing fairweather,
neap tidal periods. Only minor changes in sediment ripples occur
in response to flood - ebb cycles.

(2) Bottom surface features are significantly different on the
flank and near the crest of a large sand wave. This contrast
probably reflects the higher bed stress near the crest, parti-
cularly during conditions of sediment transport (spring tides,
storms, etc.).

Problems Encountered: The recovery c¢ruise was curtailed to only
2 days due to engineering difficulties on the SEA SOUNDER.
Recovery of the long term GEOPROBE tripod was successfully

accomplished despite some electronic problems with the acoustic
release system.

Estimate of funds expended: 95%

Sediment Transport during Wintertime Conditions, Northern Bering Sea

Tagk Objectives

To determine the quantity and composition of suspended matter in

Norton Sound during the winter season and use this information to

assess processes and pathways of sediment transport.

Field and Laboratory Activities

A. Field work was completed in February-March 1978. Work during the
past quarter has focused on the distribution of suspended matter
in the sound and analyses of the texture and composition of the

particulate matter recovered from ice and water samples.

B. Methods - Combustion analysis, polarizing and scanning electron
microscopy, x-ray diffraction.

C. See Annual report RU 430, April 1978 and Cruise Report prepared
by Clarke H. Darnall for helicopter cruise W-29.

Results

1. The suspended matter within Norton Sound in February 1978 was
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Iv.

predominantly fine to medium terrigenous silt resuspended from
the Yukon prodelta which extends across the mouth of the Sound.
Plankton constituted <10% of the suspended matter in Norton Sound.

2. Within 75 km of the delta at depths <15 m the suspended matter
contained substantial amounts of coarse silt and some very fine
sand; this coarse material was present throughout the water column
at two stations.

3. Plankton, predominantly pillbox and spindle-shaped diatoms, was
progressively more abundant away from the delta. In fact, the
suspended matter at stations west of Nome and off Port Clarence
contained 30-50% siliceous plankton.

4. As indicated in our July report, the concentrations of suspended
matter in the Sound during the winter were similar to those observed
in July 1977. A more careful analysis and comparison of ice-free
and ice-covered TSM values confirms this observation. In the summer
the bulk of the terrigenous sediment is confined to the lower portion
of the water column, whereas the vertical distribution is essentially
uniform in the winter.

3. Microscope examination of the particular matter present in the pack
ice shows that the sediment is composed of >95% terrigenousg silt with
one exception. The exception was obtained on our Port Clarence
transect and contained approximately 40% diatoms and 60% fine
inorganic silt.

6. The texture of the material frozen into the pack ice was typically
coarser than material in suspension at a given station. Nevertheless,
the pack ice sediment is predominantly silt with no more than 10%
very fine sand.

Preliminary Interpretation of Results

The data show that there is no decrease in the amount of suspended
sediment in the western portion of Norton Sound during the winter
season relative to concentrations observed during "fairweather"
(calm seas and light winds) conditions in the summer. Since the
effects of wind and wave-induced currents are of little or no
significance in the winter, it is clear that the tidal plus mean
currents are sufficient to erode the bottom sediments and maintain
high levels of suspended matter. This conclusion agrees well with
our summer season GEQOPROBE data.

The texture of the sediment in the pack ice suggests that this
material was incorporated in the ice from suspension rather than
through adfreezing of material from direct bottom contact. The
fact that several of the ice samples taken from distinctive layers
in the pack ice contained more sediment/volume than is present near
the Yukon Delta in the summer strongly suggests that such layers
were formed during high energy winter events which occurred when
the ice was near the delta (perhaps as shorefast ice).
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VI.

Further work is continuing to pinpoint sources of the sediment in

the pack ice and to identify the winter storms which may have been
responsible for resuspending this material. At present there appears
to have been very few intense storms (high winds) in the winter of
1977-78. This suggests that the sediment incorporated in the ice was
resuspended in shallow areas by tide~generated currents. Nelson
(R.U. 429) has identified scour depressions near the delta front.

It is possible that these depressions are formed in the winter by
intensified currents below the shorefast and pack ice.

Problems Encountered: None

Estimate of funds expended: 95%
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QUARTERLY REPORT

Contract #03-05-022-55

Research Unit #483

Task Order #12

Reporting Perjod: 10/1/78 -
12/31/78

EVALUATION OF EARTHQUAKE ACTIVITY
AROUND NORTON AND KOTZERUE SOUNDS

N. N. Biswas
L. Gedney
Geophysical Institute
University of Alaska
Fairbanks, Alaska 99701

January 1, 1979

The University of Alaska offers equal educational and employment opportunities.
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0CS COORDINATION OFFICE
University of Alaska

Quarterly Report for Quarter Ending December 31, 1978

Project Title: Evaluation of Farthquake Activity Around
Norton and Kotzebue Sounds

Contract Number: 03-5-022-55
Task Order Number: 12
Principal Investigators: N. N. Biswas and L. Gedney

I. Task Objectives:

1. Test recording equipment to be installed at Nome.
2. Routine scaling of daily seismic records and computer process
the data,

II. TField and Laboratory Activities:

1, The stations of the seismographic network except at Savoonga
on St. Lawrence Island are operating without any outages. The
signal-to-noise ratio in the recorded data has attained a
satisfactory level. The station calibration data collected
during the last field season have been reduced and computer
processed for system magnification values. These have been
incorporated in the location computer program. This will
permit to compute precise magnitude values.

2. In order to eliminate the RF interference problem encountered
with the installation at Savoonga, a new RF shielded box has
been assembled. The laboratory tests of the field instruments
once placed inside the shielded box indicate elimination of the
RF interference. Preparations are underway to install the
equipment package at Savoonga during January 1979.

3. The tape recorders and magnetic tape playback units required
for local recording of data at Nome have been acquired. These
are at present under test in the laboratory. We anticipate to
install the recording system as Nome sometimes during the first
quarter of this year.

4, Some of the equipment ordered for the attenuation studies around

Prudhoe Bay have arrived. The laboratory tests for these equipment
are progressing satisfactorily.
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5. The rescaling and computer processing of the data gathered by
the northeast Alaskan network around Beaufort Sea from January
1976-through December 1977 have been completed. The scaling
of the data collected during the first six months of 1978 after
which the network was shut down is in progress.

6. The scaling of the daily data from the western Alaskan network
has been maintained up~to-date. The data gathered during
January-November 1978 have been computer processed. The re-
scaling of data for some earthquakes located during this period
and having relatively higher location uncertainties are in Progress.

ITI. Results: Detailed of analyses of data for both northeast Alaska
and western Alaska will be presented in the next report,

IV. Preliminary Interpretation: None.

V. Problems Encountered: None,

VI. Estimate of Funds Expended: $95,000.
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Research Unit #350
Reporting Period 10/1/78-12/31/78
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IT.

III.

Iv.

VI.

Task Objectives

This project provides for coordination of all NOAA/OCS Task Orders
within the University of Alaska. It provides for a coordinator
and related support services necessary for the accomplishment of
the scientific programs. These services include Data Management,
Fiscal Management, and Logistics Coordination.

Field and Laboratory Activities

Not applicable

Results

A, Data Management

The following batches of data have been submitted during the
last quarter:

T/0 5 Hydrocarbon data for D. Shaw samples collected
8/14 - 8/25/717

T/0 1 024 zooplankton data for T. Cooney
Surveyor cruise 6/28/77 - 7/4/77

T/0 19 STD data, only DDF was forwarded.

Tape was mistakenly sent directly to NODC.
Acona 253 cruise submitted for T. Royer
Current meter and pressure gauge data for:
Montaque Strait 11/12/77 - 5/1/78; and
Hinchenbrook Entrance 11/14/77 - 5/1/78.

T/O0 1 Primary productivity data for V. Alexander
UHIH operations 3/31/77 - 4/4/77

B. Travel Undertaken for Contract Coordination

H. Feder and A. J. Paul used T/0 2 monies to travel to
Anchorage to attend LCI synthesis meeting.

Problems Encountered
None.
Fiscal Reports

Attached are fiscal reports for the past quarter for all current Task
Orders for Contract 03-5-022-56.

Data Submission Schedules

Attached are data submission schedules for all current Task Orders for
Contract 03-5-022-56.
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0CS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978
CONTRACT NUMBER: 03-5-022-56 T/O NUMBER: 1 R.U. NUMBER: 159/164/427
PRINCIPAL INVESTIGATOR: Dr. Vera Alexander and Dr. Ted Cooney

Submission dates are estimated only and will be updated, if

necessary, each quarter, Data batches refer to data as ident-
ified in the data management plan.

All data for this task have been submitted.




0OCS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978

CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 2

PRINCTPAL INVESTIGATOR: Mr. Donald H. Rosenberg

NOTE:

No environmental data are to be taken by this task order as
indicated in the Data Management Plan. A schedule of sub-
mission is therefore not applicable

Data Management Plan has been approved and made contractual.
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0OCS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978
CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 3 R.U. NUMBER: 291
PRINCIPAL INVESTIGATOR: Dr., C. M. Hoskin/D. C. Burrell

Submission dates are estimated only and will be updated, if

necessary, each quarter. Data batches refer to data as ident-
ified in the data management plan.

Cruise/Field Operation Collection Dates Estimated Submission Dates1
From To Batch 1

Discoverer Leg I #808 5/15/75 5/30/75 Submitted
Discoverer Leg II #808 6/2/75 6/19/75 Submitted
Miller Freeman 8/16/75 10/20/75 Submitted

FY '77 Data - -_— Submitted

All data for this task order have been submitted.

1
Note: Data Management Plan has been approved by M. Pelto; we await
approval by the Contract Officer.




0CS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978

CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 5 R.U. NUMBER: 275/276/294

PRINCIPAL INVESTIGATOR: Dr. D. G. Shaw
Submission dates are estimated only and will be updated, if

necessary, each quarter. Data batches refer to data as ident-
ified in the data management plan.

Cruise/Field Operation

Collection Dates

Estimated Submission Datesl

From To Batch 1 2 3
3ilas Bent Leg I #811 8/31/75 9/14/75 None submitted submitted
Discoverer Leg ITI #810 9/12/75 10/3/75 None None submitted
Discoverer Leg IV #812 10/3/75 10/16/75 Submitted None submitted
Surveyor #8114 10/28/75 11/17/75 None submitted None
North Pacific 4/25/75 8/7/75 submitted None None
Contract 03-5-022-34 Last Year submitted submitted submitted
Moana Wave MW 001 2/21/76  3/5/76 None submitted submitted
Miller Freeman 5/17/76  6/4/76 submitted None None
Glacier 8/18/76 §/3/76 None submitted None
Discoverer 9/10/76 9/24/76  None submitted submitted
Moana Wave 10/7/76  10/16/76 None submitted submitted
Acona 6/25/76  7/2/76 submitted submitted submitted
Discoverer 5/20/77 6/11/77  submitted None None
Acona 6/22/77 6/27/77  submitted
Surveyor 11/03/77 11/17/77 submitted None None
Discoverer 5/4/78 5/17/78  3/31/79 None Norne
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Cruise/Field Operation Collection Dates Estimated Submission Dates

From To Batch 1 2 3
Discoverer 8/29 9/2/78 3/31/79  3/31/79  None
Alumiak 8/3 9/2/78 3/31/79  None None
Note: Data Management plan has been approved and made contractual.




OCS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978

CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 8 R.U. NUMBER: 194

PRINCIPAL INVESTIGATOR: Dr. F. H. Fay

Submission dates are estimated only and will be updated, if
necessary, each quarter. Data batches refer to data as ident-
ified in the data management plan.

Cruise/Field Operation Collection Dates Estimated Submission Datesl

From To Batch 1

Data as yet to be submitted:

Tugidak Is. July 1977 12/30/78
Surveyor Leg 4 4/16 - 4/20/78 12/30/78
Surveyor Leg 7 6/19 - 7/9/78 12/30/78
Tugidak Is. May - June 1978 12/30/78
Alaska Peninsula May 1978 12/30/78
Priblofs 7/1 - 7/31/78 12/30/78
Alaska Peninsula 7/7-- 7/19/78 12/30/78
Lower Cook Inlet 8/14 - 8/18/78 12/30/78

lData Management Plan has been approved by M. Pelto; we await approval
by the Contract Officer. Specimen data will be reported separately
in tabular format.

Note:

All data beach survey due await keypunching and will be submitted soon.

Information on histology of animals reported by others and those
collected by P.I. is currently being assembled by the P.I.
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0OCS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978

CONTRACT NUMBER: 03-5-022-56 T/O NUMBER: 15/202 R.U. NUMBER: 5/303/281

PRINCIPAL INVESTIGATOR: Dr. H. M. Feder

Submission dates are estimated only and will be updated, if
necessary, each quarter. Data batches refer to data as ident-
ified in the data management plan. '

Cruise/Field Operation Collection Dates Estimated Submission Datesl
From To Batch 1 2 3 4

032 032 032 T.B.D.
LCL
Surveyor 77/11/4 - 77/11/16 TNone 3/1/79 None 6/30/79
Surveyor 78/3/27 - 718/4/2 None 3/1/79 None 6/30/70
Surveyor 78/8/13 - 78/8/22  TNone 3/1/79 None 6/30/79
Miller Freeman 78/5/8 - 78/5/16 tione 3/1/79 None 6/30/79
Miller Freeman 78/6/6 -~ 78/6/16  None 3/1/79 None 6/30/79
Miller Freeman 78/7/12 - 78/7/22  None 3/1/79 None 6/30/79
Yankee Clipper/Commando 78/4/8 - 78/4/21  None 3/1/79 None 4/30/79
Yankee Clipper/Commando 78/5/1 -~ 78/5/22 None 3/1/79 None 4/30/79
Yankee Clipper/Commando 78/6/8 - 78/6/21 None 3/1/79 None 4/30/79
Yankee Clipper/Commando 78/7/9 - 78/7/21 None 3/1/79 None 4/30/79
Yankee Clipper/Commando 78/8/8 -~ 78/8/23 None 3/1/79 None 4/30/79
Yankee Clipper/Commando 78/11/4 - 78/11/17 None 3/1/79 None 4/30/79
Miller Freeman 78/6/19 - 78/7/9 None 3/1/79 3/1/79 4/30/79
Miller Freeman 78/3/21 - 78/3/24  None 3/1/79 None 4/30/79
Scuba 78/5/4 - 78/10/30 None None None 4/30/79

447




Cruise/Field Operation Collection Dates Estimated Submission Datesl

From To Batch 1 2 3 4
032 032 032 T.B.D.
Scuba 78/5/4 - 78/5/19  None None None 4/30/79
Negoa
Searcher 78/7/27 - 718/8/8 None 6/30/79 None Limited
data
8/1/79
Note: (1) Data Management Plan and Data Format have been approved and

are considered contractual.
(2) Only data which have not been submitted are listed.

(3) Data batch 4 is feeding data, the proper format for submission
is to be determined.

[

Data batch 1 = Grab data, File Type 032

2

Trawl data, File Type 032

3

Pipe dredge data, File Type 032
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0CS COORDINATION OFFICE
University of Alaska
ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978

CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 19 R.U, NUMBER: 289

PRINCIPAIL INVESTIGATOR: Dr. T. C. Royer
Submission dates are estimated only and will be updated, if
necessary, each quarter., Data batches refer to data as ident-

ified in the data management plan.

Cruise/Field Operation

Collection Dates

Estimated Submission Dates1

From To Batech 1 2 3
Acona #193 7/1/74 7/9/74 submitted None None
Acona #200 10/8/74 10/14/74 submitted None None
Acona #202 11/18/74 11/20/74 submitted None None
Acona #205 2/12/75 2/14/75  submitted None None
Acona #207 3/21/75 3/27/75 submitted None None
Acona #212 6/3/75 6/13/75 submitted
Oceangrapher #805 2/1/75 2/13/75 submitted None None
Silas Bent #811 8/31/75 9/28/75 Submitted
Discoverer #812 10/3/75 10/16/75 (a)
Surveyor #8114 10/28/75 11/17/75 submitted
Discoverer #816 11/23/75 12/2/75 (b) None None
Station 60 7/2/74 8/26/74 None (c) None
Station 64 4/28/75 5/20/75 None (c) None
Station 9A - - - Lost
Station 9B 4/20 7/24/76 - submitted submitted
Moana Wave MW 001 2/21/76  3/5/76 submitted
Moana Wave MW 003/004 4/20/76  5/21/76  submitted
Moana Wave MW0O05 7/22/76  8/1/76 submitted
Moana Wave 006 9/13 9/19/76  submitted
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Cruise/Field Operation

Collection Dates

Surveyor SU 003
Surveyor
Miller Freeman
Moana Wave
Miller Freeman
Station 9C
Acona 248
Discoverer
Acona 253
Hinchinbrook
Montegue
Station 9D
Acona

Acona 260
Acona 264
Acona 266
Hinchinbrook

Monteque

Note:

. 1
Estimated Submission Dates

From To Batch 1 2 3
9/7/76 9/17/76  submitted
9/20/76 10/2/76  submitted
11/1/76  11/19/76 submitted
10/7/76  11/16/76 submitted
3/9/77 4/2/77  submitted
7/22/76 11/2/76  submitted
8/11/77 8/14/77 submitted
11/8/77 11/16/77 submitted
11/10/77 11/17/77 10/30/78
11/10/77 9/19/78  None Submitted Submitted
11/10/77 9/19:;78 None Submitted Submitted
11/3/76  3/29/77  None Submitted Submitted
2/16/78  2/25/78  submitted
4/22/78  5/8/78 submitted
7/31 8/12/78  1/15/79
9/17 9/30/78 1/15/79
9/19/78  Current  None Scheduled when retrieved
9/19/78  Current  Nome Scheduled when retrieved

and are considered contractual.

(a)

to F. Cava as requested.

(b)
(c)

In edit process.

has held up data.

Data Batch 1 =

2
3

It

STD/CTD

Current meter
Pressure guage
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OCS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978

CONTRACT NUMBER: 03-5-022-56 T/0 NUMBER: 23 R.U. NUMBER:

PRINCIPAL INVESTIGATOR: Ms. E. R. Dieter

No envirommental data are to be taken by this task order as
indicated in the Data Management Plan. A schedule of sub-
mission is therefore not applicable

1
NOTE: Data Management Plan has been approved and made contractual.
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0CS COORDINATION QFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978
CONTRACT NUMBER: 03-5-022-56 T/0O NUMBER: 24 R.U. NUMBER:
PRINCIPAL INVESTIGATOR: Mr. David M. Hickok

No environmental data are to be taken by this task order as

indicated in the Data Management Plan. A schedule of sub-
mission is therefore not applicable .

1
NOTE: Data Management Plan has been approved and made contractual.
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OCS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978
CONTRACT NUMBER: 03-5-022-56 T/O NUMBER: 27 R.U. #441
PRINCIPAL INVESTIGATOR: Dr., P. G. Mickelson

Submission dates are estimated only and will be updated,

if necessary, each quarter. Data batches refer to data
as identified in the data management plan.

Cruise/Field Operation Collection Dates Estimated Submission Dates1
From To Batch 1 2

1976 Tield Season 6/4/76 9/15/76

1977 Field Season 5/19/77 9/30/77

Transect data for both field seasons is currently being coded by investigators.
I am assured that all data will be available soon. We will submit these

data as soon as they are received. All other data due under this task order
have been submitted.

Data management plan has been submitted and approved by F, Cava;
we await contractual approval.
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OCS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978
CONTRACT NUMBER: 03-5-022-56 T/0 ﬁUMBER: 32 R.U. NUMBER: 537
PRINCIPAL INVESTIGATOR: Dr. D. M. Schell

Submission dates are estimated only and will be

updated, if necessary, each quarter. Data batches
refer to data as identified in the data management

plan
Cruise/Field Operation Collection Dates Estimated Submission Dates
From To Batch 1

Dease

Sampling Trip 1 3/31/77 6/30/78
Elson Lagoon

Sampling Trip 1 5/23/77 6/30/78
Simpson Lagoon

Sampling Trip 4/78 - 8/78 3/31/79
Simpson Lagoon

Stefausson Sound 11/78 6/30/79
Smith Bay

Dease Inlet,

Elson Lagoon 11/78 6/30/79
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OCS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE

DATE: December 31, 1978
CONTRACT NUMBER: 03~5-022-56 T/0 NUMBER: 33 R.U. NUMBER: 529
PRINCIPAL INVESTIGATOR: Dr. H. S. Naidu

Submission dates are estimated only and will be

updated, if necessary, each quarter. Data batches
refer to data as identified in the data management

plan
Cruise/Field Operation Collection Dates Estimated Submission Datesl
From To Batch 1 2 3 4

Archived Samples None 7/30/79  submitted 10/30/78
Simpson Lagoon 8/77 submitted 6/30/79 Submitted 10/30/78
Barrier Islands 8/77 None 6/30/79 None None
Glacier 8/77 9/6/77 10/30/78 None submitted 10/30/78
Summer '78 Field

Season None None 6/30/79 None

An updated submission schedule, and the submission of
data will take place on or around February 1, 1979.
Absence of Principal Investigator makes update at this
time impossible.

Data Management Plan has been submitted to the Arctic Project Office.
We await approval.
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0CS COORDINATION OFFICE
University of Alaska

ENVIRONMENTAL DATA SUBMISSION SCHEDULE |

DATE: December 31, 1978
CONTRACT NUMBER: 03—5—022—56 T/0 NUMBER: 34 R.U. NUMBER: 530
PRINCIPAL INVESTIGATOR: Dr. P. Jan Cannon

No environmental data are to be taken by this task order
as indicated in the Data Management Plan. A schedule of
submission is therefore not applicable

We awalt approval.
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Contract: 03-5-022-56
Task Order: {#1

Date: December 22, 1978

Category

Salaries and Wages
Travel

Equipment

Other

Staff Benefits
Overhead

Total Billed

Total Award

Total Unbilled

Fiscal Report

Billed this Quarter

$31,

3,

5,

723,12

15,

$57,

446,22

851.83

909.24

144,38

074.79

Cumulative
$341,650.
14,041
33,388
60,610.

55,678.

Billed

00

W41

W45

59

48

177,033.

$682,402
$811,698

129,295

39

.32

.00

.68

These data are taken from University of Alaska vouchers submitted in the three

months prior to the above date.
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Fiscal Report

Contract: 03-5-022-56

Task Order: 2

bate: December 22, 1978

Category Billed this Quarter
Salaries and Wages $10,414.53
Travel 1,338.86
Equipment ———

Other 15,933.60
Staff Benefits 2,000.,70
Overhead 4,906.08
Total Billed $34,593.78

Total Award

Total Unbilled

These data are taken from University of Alaska vouchers submitted in the three

months prior to the above date,

458

Cumulative Billed

$189,267.51

40,674.54

323,812.10
33,246.50
$685,646.62
$724,458.00

38,811.38




Fiscal Report

Contract: 03-5-022-56
Task Order: #3

Date: December 22, 1978

Category Billed this Quarter Cumulative Billed
Salaries and Wages $1,045.80 $43,882.31
Travel - 629.26
Equipment —— ' 1,170.40
Other 324.50 2,892.54
Staff Benefits -— 5,941.,18
Nverhead 522.90 23,504.31
Total Billed $1,893.20 $78,020.00
Total Award $78,020.00

Total Unbilled -0-

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date.




Fiscal Report

Contract: 03-5-022-56
Task Order:#5

Date: December 22, 1978

Category Billed this Quarter
Salaries and Wages $25,082.74
Travel 1,244.14
Equipment (610.00)
Other 2,329.09
Staff Benefits 3,531.79
Overhead 12,433.82
Total Billed $44,011.58

Total Award

Total Unbilled

Cumulative Billed

$344,085.61

14,841.94
136,664,112
162,838.10

55,648.75
175,302.82
$889,381.34

$1,124,551.00

235,169.66

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date,




Fiscal Report

Contract: 03-5-022-56
Task Order: #8

Date: December 22, 1978

Category Billed this Quarter Cumulative Billed
Salaries and Wages $12,565,14 $143,157.42
Travel 741.99 15,536.56
Equipment -0- -0-
Other 1,352.60 24,105.70
Staff Benefits 2,241.56 25,488.50
Overhead 6,282,57 73,808.64
Total Billed $23,183.86 $282,096.82
Total Award 313,051.00
Total Unbilled 30.954.18

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date.
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Fiscal Report

Contract: 03-5-022-56
Task Order: #12

Date: December 22, 1978

Category Billed this Quarter Cumulative Billed
Salaries and Wages $21,750.33 $§276,084,71
Travel 791.42 19,508.75
Equipment 3,070.73 52,827 .44
Other 8,385,86 207,005,94
Staff Benefits 3,357.13 45,711.63
Overhead 10,819.96 144 ,606,42
Total Billed $48,175.43 $745,744.89
Total Award $880,717.00
Total Unbilled 134,972,11

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date.




Fiscal Report

Contract: 03-5-022-56
Task Order: #15

Date: December 22, 1978

Category Billed this Quarter Cumulative Billed
Salaries and Wages $40,155.06 $267,238.89
Travel 1,807.51 20,726.15
Equipment 195.00 7,777.40
Other 29,237.20 260,885.62
Staff Benefits 6,908.46 44,542.58
Overhead 19,924.25 132,972.52
Total Billed $98,227.48 $734,143.16
Total Award $831,278.00
Total Unbilled - 97,134.84

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date.




Fiscal Report

Contract: 03-5-022-56
Task Order: #19

Date: December 22, 1978

Category Billed this Quarter Cumulative Billed
Salaries and Wages $20,305.80 $315,068.26
Travel 1,742.49 16,927.71
Equipment -0- 44,434 .62
Other 13,525.71 110,697.55
Staff Benefits 3,367.94 52,681.77
Overhead 10,152.90 161,802.89
Total Billed $49,094.84 $701,612.80
Total Award 809,096.00
Total Unbilled 107,483.20

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date.
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Fiscal Report

Contract: 03-5-022-56
Task Order: #23

Date: December 22, 1978

Category Billed this Quarter Cumulative Billed
Salaries and Wages $ 3,001.50 $ 63,197.26
Travel 979.85 9,215.76
Equipment -0- -0-
Other 40,187.22 501,722.08
Staff Benefits 403,13 15,276.07
Overhead 1,282.47 48,802,83
Total Billed $45,854.17 $668,214.00
Total Award 886,396.00
Total Unbilled 218,182,00

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date.
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Fiscal Report

Contract: 03-5-022-56
Task Order: {#24

Date: December 22, 1978

Category Billed this Quarter Cumulative Billed
Salaries and Wages $ 9,482.87 $ 84,316.51
Travel -0- -0-
Equipment 631.39 2,726.64
Other 2,648.61 54,555.03
Staff Benefits 1,821.26 15,319.24
Overhead 4,672.,93 42,321.77
Total Billed $19,257.06 $199,239.19
Total Award $243,223.00
Total Unbilled 43,983.81

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date.




Contract: 03-5-022-56
Task Order: #32

Date: December 22, 1978

Category

Salaries and Wages
Travel

Equipment

Other

Staff Benefits
Overhead

Total Billed

Total Award

Total Unbilled

These data are taken from
months prior to the above

Fiscal Report

Billed this Quarter
$4,358.38
250.50
416.80
538.22
671.17
2,179.19

$8,414.26

Cumulative Billed

$35,158.

409,

663
1,243

6,218

27

05

=

.56

.90

.45

14

17,579.

$61,272

$133,412

72,139.

University of Alaska vouchers submitted in the

date,

.37

.00

63

three




Fiscal Report

Contract: 03-5-022-56
Task Order: #33

Date: December 22, 1978

Category Billed this Quarter
Salaries and Wages $2,240.67
Travel 181.18
Equipment 238.99
Other 5,479.10
Staff Benefits 236.96
Overhead 1,120.34
Total Billed $9,497.24

Total Award

Total Unbilled

These data are taken from University of Alaska vouchers
months prior to the above date.

Cumulative Billed
$32,781.59
3,592.18
16,567.90
13,239.29
4,405.42
16,390.81
$86,977.19
$175,059.00

88,081.81

submitted in the three




Fiscal Report

Contract: 03-5-022-56
Task Order: #34

Date: December 22, 1978

Category Billed this Quarter Cumulative Billed
- Salaries and Wages $3,323.41 $27,038.49
Travel 2,120.00 5,875.63
Equipment -0- -0-
Other 65.15 1,697.56
Staff Benefits 207 .48 1,510.29
Overhead 1,661.70 13,519.24
Total Billed $7,377.74 $49,641.21
Total Award $105,875,00
Total Unbilled 56,233.79

These data are taken from University of Alaska vouchers submitted in the three
months prior to the above date.
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QUARTERLY REPORT

Research Unit 362

Quarter Fnding 15 December 1978

OCSEAP DATA BASE MANAGEMENT SUPPORT

Submitted by: Johm J. Audet
Prinecipal Investigator
National Oceanographic Data Center
Environmental Data and Information Service
National Oceanic And Atmospheric Adminstration

January 1, 1979
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The following is a summary of EDIS activities concerning OCSEAP data
base management support. Rather than follow the format requested of
other principal investigators involved in specific research activities,
this report is divided into the major data base activities for RU 362.

DIGITAL DATA

A total of 72 new and 50 resubmitted data sets were received by

NODC this quarter; five anolog data sets were received by NGSDC.

The total number of final processed data sets has dropped from the
previous quarter total (795 vs. 782) as a result of improved data
checking, especially for acceptable taxonomic codes. The number

of data sets in hold is about the same as the previous quarter; some
corrections have been placed in hold awaiting investigator response.
The large number of biological data sets in processing is the result
of recent file type 033 data (Marine Bird Sighting) received through
Hal Petersen, 025 data (Marine Mammal Specimen) from Mike Crane
and a large number of file type 027 data (Mammal Sighting) received
from NWAFC, all received in the past few months.

The distribution and status of all OCSEAP digital data received to
date is indicated in Table 1; distribution by lease area for data

received this quarter is shown in Table 2.

Table 1. Summary of OCSEAP Data Sets Received to Date.

Received Finaled In Hold In Processing
Biological 1079 559 232 288
Physical 311 204 53 54
Chemical 36 16 bt 15
Geological 7 3 3 1
Totals 1433 782 293 358

Table 2, Lease Area Distribution for Data Received between September
16 and December 15, 1978,

Lease Area

Total 1 2 3 4 5 6 7 8 9
015 - Current Meters 9 9 - - - - - - - -
025 - Marine Mammal Specimen 34 12 510 1 3 110 - 3
029 - Primary Productivity 5 = 5 = & = = - - -
032 - Benthic Organisms 1 l -« -« - . - - - -
033 - Bird Sighting 1 41 22 11 1817 517 8 4 3
035 ~ Marine Bird Colony 27 - - =20 - - - -
101 - Wind Data I - - - - -1 - = =

Total 112
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Lease Area Code

1 - NEGOA 4 -~ St., George 7 - Norton
2 - Lower Cook 5 - Beaufort 8 - Aleutions
3 - Kodiak 6 - Bristol Bay - 9 - Chukchi

DATA REPORTS

A total of 21 data reports and other documents were received and
filed by NODC or indicated by the Project Offices as containing data
appropriate for inclusion in the data base. The reports are entered
in the tracking system and include the relevant lease areas for each
report. The distribution of data reports received this quarter by
discipline is as follows:

Fish/Plankton 10

Geology/Geophysics 8  (includes five analog data submissions
and two maps).

Marine Mammals 3

A total of 325 data reports have been entered in the tracking system
to date.

ROSCOPS

A total of 101 ROSCOPs were received this quarter. A total of 625
have been received to date for OCSEAP cruises and surveys. ROSCOPs
were received this quarter from the following:

ADF&G 43
USFWS 18
USGS 8
NMFS 6
PMEL 3
Univ. Washington 15
Univ. Alaska 8
Univ. California 4
College of Atlantic 2
Univ. South Carolina 1
Lamont-Doherty 15
Dames and Moore 9

Several ROSCOPs included multiple agencies resulting in a higher
total when individually listed.

DATA REQUESTS

The following is a list of the major requests received and/or being
processed this quarter. TIndividual request for routine information
such as copies of data formats or new taxonomic codes are not included
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in this list.

Date Received

8/1/78

8/28/78

8/29/78

9/12/78

9/7/78

9/13/78

9/18/78

9/18/78

Date Complet

ed

10/2/78

(Partial)

9/16/78

10/2/78

9/18/78
10/11/78

9/30/78

11/28/78

10/4/78

10/13/78
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Request/Comments

Program Office/SAI - Physical and
biological products for annual
technical summary report -~ discussed
further under 'Data Products'.

Jou (Flow Research Inc) - Data
on ice movement in the Beaufort
Sea.

Cava (JPO) - Updated list of PI
addresses and 'Wallchart' product.

Pelto (JPO) - Listing, inventory
and magnetic tape of archival
Nansen/STD data for east NEGOA -
tape and individual cruise plots
(47 total) sent to Charnell 10/11.

Cava (JP0O) - List of USFWS file
IDs for which NODC has received
DDFs (Mammal and bird studies)

Lowry (ADF&G) - Additional infor-
mation and plots to supplement
June request for specific benthic
species in Bering/Chukchi area -
42 species plots and 5 station
plots (requested through Toni
Johnson) .

Carey (Oregon St.) - Tape copies
of all OCSEAP Beaufort Sea data
for CTDs, zooplankton, phytoplank-
ton, primary productivity and ice
drift.

Carey (Oregon St.) - Tape copy of
all OCSEAP file type 032 data -
all leasc areas (22 data sets).




Date Received

9/18/78

9/22/78

10/4/78

10/12/78

10/13/78

10/26/78

10/30/78

10/30/78

Date Completed

11/20/78

10/2/78

10/16/78

12/8/78
(Partial)

12/4/78

10/27/78

10/31/78

11/1/78

Requestor/Comments

Hall (USFWS) - Formatted output
listing of all OCSEAP file type
027 data for NEGOA/Cook/Kodiak
areas exclusive of investigator's
own data. (requested through
Suzy Swanner).

Cava (JPO) - Copy of all Dames &
Moore DDFs submitted for OCSEAP
studies (15 total)

Petersen (URI) - Copy of NAVOCEANO/
Scripps bathymetrie charts for
Pribilof area to be used for Hunt
data (RU 83).

Lowry (ADF&G) - Bottom temperature
values within 3 days/5 miles of
approximately 200 trawl locations
for Bering/Chukchi Seas - STD/CTD
cruise information included with
request - CID data sent 12/8 -
over 200 XBT stations will be for-
warded in early January.

Hunt (Univ. Calif.) - Listing of
all file type 035 food data for
investigator's colony data received
on 10/13 (requested through Cava).

Walter (ESIC) - Copies of updated
OCSEAP list for validating ENDEX/
OASIS requests by OCSEAP PIs.

Sobey (SAI) - Copies of ocean station
distribution and cruise information
for east NEGOA area.sent earlier

to JPO/Charnell.

zora (Bellingham, Wash.) - Informa-
tion on OCSEAP data management -
initially contacted Sid Stillwaugh,
who forwarded OCSEAP Data Catalogs
and referred him to Boulder Office
for further information.




Date Received Date Completed Requestor/Comments

11/2/78 12/1/78 Ingraham (NMFS) - Copy of 29 OCSEAP
STD/CTD data sets - sent on tape in
OCSEAP format - another version in
the NODC SDI format may be forwarded
later by Data Services.

11/2/78 11/8/78 Tobias (ADF&G) - Temperature/salinity
12/11/78  data for Hothem Inlet, Alaska -
Inventory plot sent 11/8 - data
requested and sent 12/11 (requested
through Crane).

11/21/78 12/4/78 Wormuth (Texas A&M) - Listing of
selected OCSEAP zooplankton data
(file type 024) collected by Damkaer
(PMEL) - (requested through Fischer).

11/29/78 12/15/78  Crane - Tape copy of Dennis Lees
intertidal data (RU 417) to review
for taxonomic code editing.

11/30/78 12/15/78  Ludwig (Sand Point) - Formatted listing
of two OCSEAP CTD data sets from
PMEL (RU 141).

12/4/78 12/5/78 Wakefield (House Approp. Comm) -
Data Catalogs and information con-
cerning EDIS role in OCSEAP data
management.

12/6/78 12/7/78 Swanner (JPO) - Copy of title page
and table of contents for Cooney
NEGOA first year final report dated
August 1975.

12/7/78 12/7/78 NWAFC (Kodiak) - Search for OCSEAP
current meter data west of 170°W
in Bering Sea ~ no stations found -
part of request being completed by
Data Services,

FORMAT DEVELOPMENT

The final draft of the 'WYLBUR' version of all OCSEAP formats and
codes has been completed. Following the completion of the parameter
index, draft versions of Part III of the Data Catalog will be dis-
tributed to OCSEAP management personnel for their review early next
month. This final draft of the formats includes revisions to ac-
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comodate the NODC 12-byte taxonomic codes for a number of biological
formats.

A list of Arctic investigators requiring current OCSEAP formats was
received from Toni Johnson. All formats were distributed on Novem-—
ber 22.

A 'FACT' sheet was distributed to OCSEAP data management and appropriate
investigators on November 8 which included modifications to six
formats, one new code and additions to seven existing codes.

DATA PROCESSING

Master tape documentation was completed for file types 028 (Phyto-
plankton), 063 (Marine Invertebrate Pathology) and 017 (Pressure
Gauges) and information concerning questionable data values distri-
buted to the relevant investigators for these three file types.
Similar work will be completed within the next several weeks for

file types 023 (Fish Resource Assessment) and 032 (Benthic Organisms).
A copy of all 032 data held by NODC with taxonomic codes converted

to the NODC codes has been forwarded to Mike Crane for more inten-
sive checking.

Results of check programs and preliminary inventories have been sent
to the Project Offices or the investigators for 333 data sets during
the past quarter. Those data sets requiring responses or corrections
have been placed in a 'hold' status.

A copy of ranges submitted to the Juneau Project Office from different
investigators was rcceived from Francesca Cava and incorporated in
the current range checks where appropriate.

A memo was distributed for comments which detailed the steps necessary
to pre-process the eight file types to be reviewed by Crane or
Petersen prior to NODC final processing. File type 023 was used

as a prototype for this procedure.

A memo was sent to Francesca Cava on November 28 indicating the
status of the response of investigators to earlier master tape
documentation which required verification or corrections.

A memo was distributed which documented the modifications required
to biological data formats to accomodate the NODC 12-digit taxonomic

code. This includes changes to 12 records for 7 file types.

PRODUCT DEVELOPMENT

The SAI products requested for the annual technical summary report
have been completed except for walrus activity plots which will be
completed this month. A set of 16 temperature/salinity plots was
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forwarded on October 2 for the Bering Sea area. Improved versions of
shearwater sightings and Lagrangian plots were completed at the same
time; numerous questionable locations occurred on several of the
drift plots but no corrections or deletions were made.

It was decided by the Program Office not to complete the request for
current meter presentations with tidal currents removed as extensive
software development within NODC would be necessary. The walrus
actlvity request encountered several data interpretation problems
and difficulties in presenting understandable plots. The final
products will include individual sightings, sightings where inves-
tigators did not report activity and %° square summaries for land,
water and ice activities on a seasonal basis.

Other products completed during the quarter include individual benthic
species plots, formatted output listings of selected mammal sightings,
and CTD data bottom temperatures for selected trawl depths, and other
products as noted under 'Data Requests'.

DATA CATALOGS/INVENTORIES

All copies of Part II of the Data Catalog have been distributed.
Rather than reprint, it has been decided to print a new version within
the next two months which will include additional new data sets and
minor corrections to the present version.

A tentative format for Part III of the Catalog has been established.
Section 1 will consist of the format descriptions. Section 2 will

be a numerical listing of all codes with each code defined; lists

of all codes used for each format and alphabetical and numerical lists
of code names also will be included, Section 3 will contain an index
of all parameters with an indication of the file type and record types
in which the parameter occurs.

Information concerning missing 'core' data and 'Data Collected' in-
formation in the tracking system was compiled and forwarded

to the Program Office on (November 28) and Project Offices (on October
31) for their response.

Updates to the tracking system for this quarter consisted of 500 new
records and nearly 2100 correction and modification entries.

TAXONOMIC CODES

Modifications to formats to accomodate the NODC 12-digit taxonomic
code have been completed as mentioned under 'Format Development'.
Copies of the entire NODC taxonomic code file were forwarded to Kaplin
(UCLA) and Cline (PMEL) for potential hydrocarbon work with biological
samples and a copy forwarded to Rabin (F.R.I - Univ. Washington)

with a copy of file type 024 (Zooplankton).
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Mike Crane has begun to check and convert data with Alaskan codes
to the proper NODC codeés using the latest tape copy of thé taxonomic
code file.

ADMINISTRATIVE

A memo fndicating the gstatus of NODC action items resulting from the

Asilomar and Boulder data matagement meetings was forwarded to Wayne

Fischer. The only action items outstanding for NODC involve distri-

bution of Part I1I of the Data Catalog, which is nearing completion,

and copies of data held at NODC for file types 023 and 030 to be for-—
warded te Crane and Petersen regpectively., This last action will be

completed within the next month or so.

A one-day meeting was held in Boulder on October 16 to discuss NODC's
role in data base management. Following this meeting, I attended the
Physical Oceanography/Meteorology workshop at Orcas Island, Washing-
toti.

A request from the Program Office for additional medifications to

the RU 36Z work statement was received in October 31. A response
was completed and forwarded to Boulder on November Z1.
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I. Introduction

The Anchorage Data Processing Facility was created to provide data
management and data processing services to the OCSEA Program. Because
the Anchorage facility is the only local Alaskan facility, the timely
resolutions of errors and maintainence of special files have contributed
to the effective improvements in data management. The facility has
three areas for service. One of them is service to investigators,
another is special services to OCSEAP management, and the last is
service to the data base at the NODC. The purpose of this report is to
document past data processing activities, to describe significant
events, and to present the most urgent problems and recommended solutions.

II. Background

The Anchorage Data Processing facility has grown and evolved from
recognized needs for local support. The data base identified the need
for local representation when NODC proposed a digital data base to the
OCSEA Program, The initial functions of the office was a liaison position
between the data base and the Alaskan community of investigators and
project staff. While executing these liaison duties, a deficiency of
resources was identified and a proposal was submitted to solve that
deficiency. 1In October 1976, the OCSEA Program established the facility
with the University of Alaska/AEIDC in conjunction with the EDIS Liaison
Office.

The first mission of the Anchorage facility was the expediting of
keyentry for delinquent data sets. A keyentry staff was hired and began
the enormous task of organizing and completing the data entry. The
staff in Anchorage identified a new problem. The data on the coding
sheets had inconsistencies or errors. The shift from unattended entry
to controlled entry was instituted to reduce the errors to the OCSEA
Program.

The categories of errors were isolated and the results of this
review was presented in the remewal proposal. In the proposal, a shift
to controlled entry was noted, and the request for data checking equipment
was made. After much debate among OCSEAP management, the proposal was
finally accepted. This next phase marked the beginning of detailed
examination of data sets and marked the beginning of specialized support
to management.

The functions of the facility have expanded to meet the challenges
of a full service data processing facility. The links between investi-
gator, management and data base have been reinforced because the data
control services require direct effective communication with each
component. Because the level of effort is so high and because the
material is so complex, direct access to investigators is becoming a
necessity. '




It has been OCSEAP's policy to focus all action to the contract
supervisor. This policy includes all data management items. At this
time, the current policy should te reviewed in terms of the expanding
complexity of data control functions. The level of work will increase
dramatically for the Anchorage facility and for each contract supervisor.
OCSEAP management should be aware of the impact on project management
and on the service vendors. See the "Problems and Recommended Solutions'
Section for more details.

I1I. Significant Events

The most significant events this quarter have been programming
activities, data transmittals, telecommunication in a batch mode, updates
to the taxonomic code file, travel to Fairbanks and Seattle, a meeting
in Anchorage with the staff members from the Marine Pollution office and
a hardware upgrade.

The programming activities are the most significant and the table
below notes the status of the required programs for data checking.

Table I

Program Name 025 023 031 032
IDxxx X X X X

SQxxx X xL X NA3
BLxxx in RLO25A X X X

TCxxx X X X X

PCxxx X NAZ X NA

TFILExxx X X X X

TXExxx X X X X

RAxXxx% in RLO25A X X X

RLxxx in RLO25A

CDxxx X X X X

EXxxx X X X X

An X means the program has been written and tested. A blank entry means not
completed and an "NA" means not applicable. The footnotes are described in the
appendix.

The programs RLO23, RL0O31, and RLO32 require input from OCSEAP
managemert. The completion of the remaining programs is noted in the
milestone chart under programming activities.

The data processing activities continued at a normal pace and

several data sets were completed. The following data transmittals were
made this quarter.
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TABLE TII

RU File type No. of Data Sets To Material Forwarded
003 040 6 Juneau Project Office Magnetic Tape

196 033 77 NODC Ccrrections to check

results

229 025 12 NODC Data resubmission
243 025 6 NODC Data resubmission
467 033 6 Petersen, RU527 Magnetic tape

467 038 1 Petersen, RU527 Magentic tape

The partial success of batch telecemmunications between Anchorage
and Washington, D.C. holds promise of greater service to users of OCSEAP
ddata. The fully successful test of tape to tape communication between
Anchorage and Juneau marks the feasibility of communication using
Tektronix equipment. The promise of greater productivity can only be
realized if new technological advances are implemented properly.

The taxonomic code file has been upgraded from a magnetic tape of
NODC tax codes. The conversion to diskette and sorting by NODC tax code
number began the process of file upgrading. Common names were merged
with the scientific names and the file reduced to the proper size for
conversion to Wang formatted diskettes. The file now contains over
thirty thousand records.

The trips to Fairbanks and Seattle lead to new programming capabilities
and the beginning of error corrections for several data types (called
file types in the data base nomenclature). Each meeting had a new
exchange of information or a confirmation of an uncertain point in data
control, Direct contact either by phone or visit has proved to be an
effective mechanism to isolate data problems and implement a solution.

During a trip to Anchorage, Mr. L. Swanson, head of the new Marine
Pollution Office, discussed his plans and gathered informtion on the
offices located in Alaska. At a brief meeting, the recent accomplishment
of the Anchorage Data Processing Facility were presented. Further
presentations are anticipated.

The new printer on the data checking equipment has improved the
processing effort. Not only is the printer faster but also the choice
of two sizes of characters and the choice of two line spacings are being
utilized in all the programs. Special data reports or data files can te
printed on 8-1/2 X 11 paper.

IV. Requests by OCSEAP
As part of the service to OCSEAP management, the staff of the

Anchorage Data Processing Facility has provided additional resources to
isolate, correct and document data man:sgement problems. At the request
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of F. M, Cava and T. Johnson, a digitized "Parameter Checklist" was

created to assist project management with a detailed inventory of data
fields. Reports have been drafted covering data topies and presentations
have been made at QCSEAP meetings. Data check runs have been reviewed

by Anchorage personnel at the request of the OCSEAP data managers.

Complex and rigorous check programs were developed with the input requested
by the project offices.

To summarize the specific requeste this quarter the table below
notes the statuys, action required, requestor, and date completed,

REQUESTS FROM OCSEAP

Date
Status Task Requestor Completed
1 Completed Send taxonomic listing to Lees RUAL7 Becker Oct. 78
2 Completed Letter to Truett RU467 Johnson Oct. 78
3 Completed Review check pregrams Divoky RU196 Johnson/
Audet Oct. 78
4 In Hold Correct check listing for Arneson RUQQ3 Cava/Audet -
5 In Hold Correct taxonomic errors Lees RU 27/417 Cava/Audet -
6 Completed Correct 038 data format errors RU467 Johnson Oct. 78
Send to Petersen RU527
7 Completed Correct taxonomic codes for 038 data Cava/Gill Dec. 78
Gill RU341, USF&WS format
8 In Hold Check and correct taxonomic codes for Johnson -
Horner RU359
9 Completed Update parameter checklist Johnson QOct. 78
Cava Nov/Dec 78
10 Continuing Send a inventory of new accessions not Cava Oct/Nov 78
in the DTS Johnson Oct 78
11 Completed Serd a list of specimen numbers to Swope Oct 78

F. Fay RU194, Marine Mammal Data

V. Data Processing

In addition to the activities noted in Table IT on page 3, there has been
data processing activity for RU417, RU230, RU359, RU341, RU229, and RU243,
Some items were data entry tasks (RU417, RU229, and RU243). Some items
were data checking tasks (RU230, RU359, and RU341). Taxonomic code
conversions were required for RU 230 and RU 341. These research units
delivered material and elther the investigator or OCSEAP management
requested services to meet the data management objectives. The table
below summarizes the data processing activities.




TABLE ITI

Date
RU  Name File Type # of Data Sets Service Completed
417 TLees 023/030 4/5 Keyenter & check tax- Dec. 15
onomic codes print file
230 Burns 025 15 Convert to the NODC Dee. 15, 29
taxonomic code
359 Horner 024/028 1/1 Check taxonomic codes Partially
completed
341 Gill 038 (USF&wWs) 13 Convert taxonomic code to Dec. 29
the NODC Code
229 Pitcher 025 5 Keyenter new data Nov. 21
243 Calkins 025 4 Keyenter new data Nov. 21
417/027 Lees 030 6 Correct tape to diskette  Partially
check tax code completed

Because the principal function outlined in the renewal proposal was remedial
data checking, check programs have been designed and written. The next phase after
programming development is the preparation of data for review. The data types
are file type 025 marine mammal specimen data, file type 023 fish resource
assessment, file type 031 bird specimen, and file type 032 benthic biology.

In preparation of data checking the following data sets have been received
and converted to diskette.

TABLE IV
RU Name File Type No. of Data Sets
005 Feder 032 7
006 Carey 032 4
281 Feder 032 9
517 Feder 032 4

Until all check programs are written for each file type, no checking will
be initiated. The work lecad is multiplied by each additional step during an
"interim" checking procedure. The actual checking is a small part compared to
the correcting phases. The experience gained in checking 025 data, plus the
preparatory phases of data conversion and cataloging, has molded the current
plans of executing the checking procedures.

The schedule and relative priority of data processing activities is
outlined in the milestone chart for d.p. activities.

A detailed description of the data checking procedures, programs
and methods is found in a document titled "A System Description: A Data
Control Facility."




VI. Problems and Recommended Solutions

The first two problems are related and the two have a common solution.
The data control activities are rigorous and the material is becoming
very complex. The pctential negative impacét to all parties is great.
The potential has always been extant but the scale has increased dramatically
during calendar year 1978. The possibility of reducéd productivity is
real. 1If changes are effected early, the potential positiveé impacts are
just as great., Corrected data which meets all known OCSEAP stardards
can be delivered to the OCSEAP data base. The choice for OCSEAP mangge-
ment is basically how much data will be controlled for the least amount
of fiscal resources.

The remaining problems can be resolved without major policy changes.
The efforts in data processing depend on the decisions of OCSEAP management.
If the guidance is clear, complete and not contradictary, the staff in
Anchorage can implement effective action. Recent successes such as the
creation of the "Parameter Checklist" are the direct result of a clear
OCSEAP management goal. The same recognition is required for these
éurreént problems.

1. Complicated communication lines and procedures have negatively
impzcted the data control effort.

Solution: provide either more staff in each project office and in
Anchorage or streamline the access to investigators and management.
Direct contact either by phone or visit is a minimum requirement,

2, Imprecise recordkeeping increases the administrative effort to
execute data control procedures.,

Solution: Maintain all OCSEAP data management information on a
uniform, fundamental basis. This basis is the logical independent unit
of a data set. Until OCSEAP management maintains its files along data
gets, the level of effort to determine each data set at receipt of the
material will dilute the data control activities. Tt takes longer to
identify what is delivered than to execute the programs to check the
data. Communication of processing activity becomes almost impossible
because an unusually large effort is required to identify what is being
processed.

By maintaining records on a data set basis and regsolving discrepancies
with the investigatcrs, the data sets can be identified uniquely and
precisely. This information can be transmited to OCSEAP efficiently by
standard nomenclature. Any remaining discrepancies can be defined
discretely. Now the closest resolution of identification is a "cruise"
and ¢ross reference to a data set has not been established. Keeping
track of each data submission is hard enough without translating the
information each time that a report is generated.
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It would be even more desirable to record each data set before it
is delivered to OCSEAP.

3. Input to the checking programs from OCSEAP management is necessary
to complete the checking procedures.

Solution: compile each relational test and compile a set of ranges
for each data field. Minimum data requirements should be indicated.

4, Entries for non-continuing research units should be made to the
"Parameter-Checklist."

Solution: OCSEAP management should establish minimum standards for
all data types and for all contracts. This list of contracts includes
terminated contracts.

5. The structure in file type 023 is not adequate to report trophic
information.

Solution: The format should be comnstructed to allow adequate
separation of predator and prey information. The information should be
reported as independent paramters. The draft revision to file type 023
should be reviewed by NODC and OCSEAP., Each investigator (except one)
who reports trophic information has indicated that the data are maintained
at the specimen level, The only exception is a group which has "pooled"
the stomach contents before analysis. The isolation of independent
parameters is necessary to implement proper checking procedures. The
proposed revision accommodates all techniques of trcphic analysis and
separates variables into logically coupled sets of indepgndent and
dependent members.

Milestone Charts

The following tables mark the known activities or known programs
for the remaining quarters in FY79. The schedule and completion dates
will depend on data deliveries and access ta the investigators. The
tables are divided into programming schedules and data processing
schedules.

TABLE V
Programming Milestones

Program Name Status Due Date
RLO23 Waiting for OCSEAP input -
RLO31 Waiting for OCSEAP input =
RL0O32 Waiting for OCSEAP input -
SLO23 DPraft wversion 2 Feb 79
S1.O31 In Hold 2 Mar 78
SL032 In Hold 17 Mar 78
SD0O25 In Hold 2 April 78
SD023 In Hold 17 April 78
SDO31 In Hold 2 May 78
SD0O32 In Hold 17 May 78
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TABLE VI

Data Processing Milestones

RU File Type # of Data Sets
003Arneson 040 20
229Pitcher 025 5
243Calkins 025 4
230Burns 025 20
417Lees 030 6
417Lees 030/023 5/4
485Hartt 023 4
467Truett 023 1
Appendix

Activity

Edit data errors

Complete keyentry

Complete keyentry

Check and correct data erros

Check & correct taxonomic
code errors

Check & correct taxonomic
code

Check & correct to "123"

Check & correct to "'123"

Due Date

21 May

10 March

10 March

2 May/30 Sept
25 April

25 June

30 Sept.
30 Sept.

1) The program SQ023 can verify only two kinds of sequencing techniques.
The twe are monotonically increasing for each record type.

2y Until file type 023 is modified for the trophies data, no predator/

prey relationship can be determined.

3) The sequence number field has been so compromised that no sequence

test can be made.
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B82ginning in March 1977, <h=2 MNata Projects Group (DPG)
initiatad data =@anayament support for th2 Outer Conticantal
Shelf Enviionmentil Assessment Proqram (DCSFAP), T[his support
has been primarily direcrsd a% assuring receint by th2 Progran
nf validatea fi:21d Jata., An 2perging area of suppnret concerns
th: generation of product analysoes from the data, This report
supmarizes progr:ss madie in  both of +thesa2 areas turiny tne
quircz2r endirg 31 Decamber 1978,

A summary of +his quarter's activities with regard to this
type of data is given inp the ¥isld Opearation Status Raport zhown
in Appendix I. Th= fnllowing cemmentary refarences that roport,

¥ New Tapes

Two tapes of data coded in +has Natioral Ocecanic Data Te=nter
{(NOCC) versicn of £il2 Typa 033 formar w2rz recaivaed., The first
of these contaired data tor 4 field opera+tions, and was recaiveid
nn 23 Cctobar 1973 frem Dr, Jos:ph Truatt, RU 467. The
validation products ZODEPULL and LOGLIST were sent to this U on
30 dctoner, and have not vet heen returned,

The&  second *=an2 contain:d data for 8 field oparations, and
Was received from Dr. Georage Hurt, RIJ 0983, on 15 Decemher 1978,
No validation proiucts have been generated from the data yet, in
accogzdance  with 2 set of prioriti=s established with his office
and the Juneau Proj2ct 02ffice (JPOD) concernirng othar 237 527
tasks, Tnis data will he processa2d during the upcoming jyuarcter,

* Toral 033 Renaipts

Th> two tanas of data received Juring +this quarter hring the
tatal numb-r c¢f 033-typz field operatinns +to 136, Nf this
total, &1 kave heen ypecrived in the TM.S. Pish and Wililife
Servicz (FWS) vevrsion of *his file +yps (R0 from RU 337, 1 from
RU 043y, and 55 in rhe YODZ version (12 from 20 103, 8 from RU
239, 12 frow 32U 337, A frow 21 467, and 14 from RO 083).

¥ L r:nht PUOCTESSLAY
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Validation oradus+s havs hHean generated for 128 of the 136

ficll operations, ta2 renmiining ones h2ing thosge from kU 083
described avove.

Thatrs ars 9 oprracions vemaining  for which wvalidation

proiucts havée bean  sent td thz W's, and aot yet recturnzi for
aditing. <These arc 6 from 2J 467, and 3 from U 196,

* 2dititag #U 337 Data

All ot the =ogpainirg 113, which are from RU 337, have been
adited and have passed +th= final ch=2ck (validation products
rerun on the edited 1ata, and any resulting citations resolved).
Of the 119, tne final 39 were completed during +*his juarter:

FWS003 =95006 Fd5010 FWS011 PRS5012 FH5020
FUSN22 PI5029 FWSCI1 TR5038 FW6CIU FW60OS
THAJUA FHA01) FA6011 "H6012 PUFIT3 FWH0I4
FRN6016 FWA013 FA4A019 TWh02T FHANSD FRE0S1
FWG052 FAGNET FW6 6% FH60DTT FW6078 FW6082
FUBO0BYH FAK08S FALORT F46083 FWb092 Fu6093

FHHVIY FRT026 F47029

& Cenvarsion of £ 337 hata

Format convarsion from PHS to tha NODZ varjion are raquired
for #1 »f th> 119 field overations »ditel (all the ramaining
oparations were raceivei in NODC varsion). During this quartar
*he following 63 have be2n convertad:

FWG003% FURQOU* FHS006% FuS0O1IN* FRSOYI* FESNDI12*
FUS5013% FUS015% FUR016% FP45019*% FWS5020% FW5021%
FUS022% TH5023% PWSN24x Fu5025% PW5026% FW5029%
FRH031* PIS033% PWSO3I4* TESO356% TYS035% FRO037%

FU5038% FW60()2% PECOOU* FWACOSF FPARDNG* FRAO07
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PUG00B FHH009% FW6010% FWa011 FH6E012% FHE014
FWEO16  FWA0T19  Fdh021% wWHh025% FUEN2A* PRAODB*
FALC29% FWE0S2 2W6057% PREC6LE TWhNAT*: FU60ER®
FWOOT0* FWO60TU® PH6NTT 296073 PWAOR2¥ FUBORY %
FANQBH® THEORA® PYRDIRTE . AG33% 2WAORDE PRANGD

FHLI86% TUTO26% FHT027%

This briags to 72 thz rotal number of fi214 operatinns which
have been converted. Many of these reqaire additional wditing
as descrinzd in the oravious Quarterly Ra=patt. Those for which
such additional ¢diting has been performed are indicated with an
asterisk (*) following th2 €is1d operatior numbar.

* Mailings
Data for the followinj 46 field opera*ions from FU 337 wers
mailad to NODC and to the osrijginating RU 1uring this quarter:
FW5004 FWS010 FW5011 PWSO12 PHSN1I PUS5015
Fa5016 PHS018 FA5020 FW5021 F45922 FH5023
FW5024 F45026 FA5033 FWSO3U FWSOH3I5 TW5036
FW5037 Fa5038 FH6006 FY6009 FWAN12 PWGE021
Fuo025 PA6026 FHO028 PHAOL29I FH6057 FW6066
FW6067 £W6058 F46070 PW6DT4 FW6DAR2 FW6E084
FW6085 FAG086 FWA047 FWEN8R FUGKLB9 PYE093

FWe 186 FW 7026 FWT027 PHT7029

This brings the tot3al number of complated oparations from all
RU's to 8u,

* Projacted Conmpletion Date for All RU 337 033 Data

The editing, convarsion, and mailing of 033-type data
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Jezert 20  above have hasn carricd  ont  in accordapca with a
nrioritizsd list of €i211 operations accaptable to JPO. This
list (zntitled "projected Zomplotion Date of Data from 20 337"
in Appenlix II) indicates that data from the Arctic Sea, 3ering
Sea, and Aleutians 1is complets, and that 28 of the 50 Gulf of
Alaski operations r2mair to bhe coapleted Juring the upcoming
quartar, Those oparations which have an entry andar "Actual
Mail Date” and not under "Projoctad Mail Date" were sert before
the prinsritized list was estaklished.

£« File Type 033 Validation Procedures

Thae currert adition (f2l=2as2 6, 31 Deceamber 1973) of the
"yCSEAP Data Validation Procedures" is givep in Appendix IIIL.
charges in entri»s since Relzase 5 are indicatad with astarisks

(*).

e T el e R o v et S e

As a result of correspondence betwe2r FWS and this RT,
information has b2en received which will allow the completion of
code groups and other procsziures nec23sary for th? setup of
validation products for thic file typ2. Also, 2 tape containing
data for onaz field oparation coded in the NINC version of this
format has been rezeived (ca. 26 October 19738) from 21U 4s7,
mhis bricgs to two the number of operations received for this
fils type (one in F¥S version, the other in NODC version). It
is expected that production use of thas2 procadures will begin
during the upcoming quartcr,

— I e - D e i o i i = S T e i e e i S -

Work was beyjur on a suite of four analysis products luring
the last quarter. Th= products, +to be gyenarated for RU 083, are
based on 033-typa 1lata from this &U, but apply to any data of
this type, regardless of source. The prasent status of =ach
product is describad below.

¥ Nigizal Density 2lot

In this analysis, a sSurvay ir<a is divided intc a 10* by 10!
grid pattern ani bird densitizs are calcula*t2d for all sightings
witain weach arid  hlock, The maximum, wminimum, and average
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iensities for all +ransecte carried out within each block are
expressed as number of individuals per square kilometer
surveyed,

This product has heon pbut into nroduction molz for 20 (083
data, and 49 plots of +hae tvpe2 shown in the Figure 1 were
generited and delivered to *he R, This number has rosialt=gd
from the gereration of one plor par field operatiorn par =2ach of
the following species:

total tirds, northerrn fulmars, kittiwakes, shearwatars,
murres, auklets, and all species sitting on the water

The analysis is a qg=2naral one in that it applies to 033 data
from any source, r2yuiring only a definition of the unique
aspects of the Jdensity algorithm that apply to a given data
source. In this regard, it has bean adapted to da*a received
from RU 337, and 11 tast plots have bean genarated and delivered
to that RO for the following specias observed during fiell
oparation Fv¥7032:

all specizs, northern fulmars, sh2arvaters,
tufted puffins, forked-+tail stornm petrels,
glaucous wing gull, total kittiwakes, arctic taras,
total murres, horned puffins,
and brachvramphus murrelets

The display givan in Piqure 1 covers an area from 55 N to 58
N and 168 W to 172 d. 1In gen~ral, any 4 degree wide and X
1egre=s  high area in the northern hemisphers can be portrayed,
Other features of this display include Auto-centering of the
displayed area on the printout page, asterisks (*) in those grid
blocks where the aumbzr to be printed is greater than 9939, and
pluses (+) in thoss blocks whers sightinas were mad=, but one or
more fields of data r2quired for the density calculation is

(are) nmissing. The display is accompanied by a report showing
all data wused in the calculation, including a block referenca
number, A referencz plot of 1isplay block assignments and a

mylar overlay showing land masses and depth contours in the
vicinity of the Prihilof Islands are also available,

* Density Contour Maps

The digyitized lensity plots sammarize sightings data in 10
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by 10" blocks. Contour maps, on the other hand, contour
individual sightings data, It is not a foregorn2 conclusinn that
A contour alqorithm is avuvrepriate for census data of +lhis * yYpe,
As they do not recpresent a continuous function over the area +o
b2 contoured. However, its opotential us> 1is an attract+ive
Alternanive o +h=  Adigival density plovs, #llowing the user a
mors convsrient visuillzaticn of regions of high abundanca.

during this qnarter, a1 contour program has been prapared for
ussa, Phe program, written hy Calcomp, Inc.,, allows the ussr
g2varal options with resp2ct to treatment of incoming data,
Ther> 1is npo absolute dstarmination of +he most appropriate
Choice of options, howevar a reasonable ~hoice of a 20x20 grid,
third order fit with 12 nzarest neighbors is shown in Figure 2
for all birds in &J 083 field operation UCIS501.

Ihis contoar map plus saveral others illustrating th2 range
ot opticns availahle is bzing sent to RY 083 for critigque, anAd
pendlng any other choice of pirameters, tha program is re2aly for
use in a production made,

* Star Diadgram

In this product, sightings data are grouped by flight
direction within some block size (one degr2~ at present), Tha
nump2r  of birds of a given type flying in a given dirsction { +
15 de2gre=2s) founl within that hlock is represented by a vector.
In one option, the length of the vactor {not including the
arrowhead) is oroportional to tha numher of birds whose
direction is ths same as that of +the vector (ror+th is 3t tha top
of the plot). In another option, the veactor length is
proportional to the fraction of the total birds flyinag in all
directions within that block reprasented by the birds flying in
a4 given direction. The larter option is represented in Figure
3. In either option, the oriqgin of all veztors is the center of
tha block, and ¢the pumber of bhirds is indicated at the tip of
e@ach vector.

Sampl2 output has been sont to RU 083 for s+ipulation of any
chang=s ir 1its 1a2sign. Following their implementation, the
product will b2 ready for production., Data can bhe selected by
sp=C1ies, season, f{ield operation, time of day, etc., in its use.

* Statistical Analyses

Three programs, a stepwise multiple vregression, factor
analysis, and canonical correlation from thea Statistical Package
for th2 Social Sciances (3PSS), were realiad for nse as the
fourth aralysis product.
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A a tost cas2, northern fulmar i2nstity aburdance data from
ay 0R3 fieldl oparation CT701 have neen compared with five
physical parameotors (iistauce o shelf hreak, distanc2 *to
nearest land, sea snrface salinity, sea surfaca temperatucra, and
Aepth to bottom)., Ths data wers first considered indepenient of
time of obsarvation, and than again for those sightings made
hatore 10 AM, 1local time. T~ was found that a significant
portior. ot the variance in th= density distribution cnuld he
accounted for in tzrms of these physical paramaters in this
casw:, Ssuggesting that such A4 nroduct can indeed form a
significanr part of the overall analysis of bird census data.

An  dintcrestipy ooint with vregard %o this product is that
thers are two options availables to tha user for treatment of
input data. In one, th: analysis is carried out for a given
siqnting only if all fivs physical param=aters ar2 przsant for
tnar sighring, and in  the other, the analysis is carried out
even if one or more of the param=ters is (are) missing. There
i a difference in the reliahility >€ the results depending on
*he option choszn,. As only one test case has been studizd so
far, it cannot be statad at this time vhich of the options gives
+he best results, howaver this will be an interesting aspact of
the usefulness of thils product, as there are? many instances in
Which not a4ll th> param=2ters wers collectai.

The analysis is being s2nt to RU 083 for consideration., If
ny additional onarts of th= overall analvsis are requir=i, the
nroiuct is ready for production use.

mhe distributed processing  system  firnst described in the
pravions jpuarterly Jepccw has baen brought clonser to
installation.

The network w~ill inirially consist of Texas Instruments
Moizl 771 Intelligent Terminals at the Urivarsity of CTalifornia
at Irvine (RU 083, thz2 Point Royes BirA Nhservatory, S+inson
Baich, California (RU's 196 ard 172), +the <College of the
Atlaantic, Bar darbor, Maine (R 237), and the U.S. Fish and
Wildlif=2 Servics Anchorage, Alaska (R0 33N, A Texas
Tnstruments ¥Yodla2l 774 Tatzlligent Tarminal will serve as the
host site at the Univarsity of Rhode Island (R0 S27).

Fach of thaz 771's will h2 capable of stand-alone prompted
data entry using forms design programming provided by the host
S1lte. Three of tham, 30U 983, FU 337, and RU's 196/172, will
also havz tha capability for rorote job ~ntry (EJE) suhmigsion
of entarzd data to the host site, and also recazipt of product
analyses using this eguipaant. should the nead arise, the other
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771 is field upgradabla, Additionally, all sites will be
Capable of stand-alone processing using +the Basic languaa2, or
through the use of another language, Procedures, also available
on the ejuipwent. 3oth 20 083 and RU 337 haves mainframe systems
available locally, and provision has also been madz for
asynchronous coamunicatisn bhzatween thesa units and the
respective wmainframes. PU 237 also hay a mainframe availablea
locally, and should the n2ed arise, that anit car La upgrada:d to
provide for such zommunication as wall.,

The host site will receive data from c2ach 771 site eithar
via  RJE ©protocol or as ths result of sending diskettes through
the mail, and will us2 asynchronous and RJ? communications +o an
ITEL AS/5 mainframe system available locally to record the data
on tape for submission to NODC and also to convert the data into
a data base format for us2 in product anilyses. Tha rasults of
the analyses will be transmitted to the 771 sites for use.

At this time, equipment is ha2ing ordered, and ne*work
operatior should commence during the upcoming quarter.

_Financial rRepor* _

The fipancial repor+t givan in Fiqure 4 shows expensss during
this quarter in tarmg of salaries (and indirect costs), computoer
@xpenses, rental of equipaent, travel, supplies, and nther.

—— i o . . W e e e A S e Sy v e A i W P e

The Activity/Milestone Chart agiven in Figure 5 shows actual anid
planned complation dates ror past, pressnt, and future
activities,
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Pigurs 4

IISEAP NData Processing Services

minancial Paport

period Covar=i: 101778 - 12/31/78

Salariaos 11,607,495
Indirezt Zosts (554 cf galaries) 6,417,377
Subh-total $13,0R5.32
Supplies ' 266,73
Travel 28.50
Equipment rental 374,00
Tquipment 185.00
—cmputer 6H,008.20
Jther (X2roxini, vostage, &tc,) e 213,33

Total $25,161.13
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Figurs 5
Activity/¥Milastors Chart
RO #:z 527 ?T: Harold Petarsen Jr, -- University of Rhode Islind
197¢ 1979
Major Milsstonas MAM T JAS O NHD J PHAMITASOND

Cholice of validation critaria

for type 038 data X
Procedurss for validation of

F¥#5 type 034 data operational 0
Procedurses for validation of 033

data operatinnal X
Procedures for conversion of

033 data opesrational X
Completion date for ediving 033

data X
completion date for conversion

of 033 data 0
Peasibility stuly for Aistributed

data entry and procs=ssing

completed X
Establighment of dis+ributed data

antry and procassirg nods at

RU 527 0
Establisawont of distributcd Jata

antry sites at R 083, nnu 337,

g 237 and 20'3 196 /172 o]

(con*tinued)




I

Establishment of format for fonr
Program=-authorizad 033 1at%a
analysis prodacts for #UI 033

Delivery orf f{irs+t »f four
033 analysis produnts
to FU 083 anil J20
Dalivery of evalua*ion samuvla2s
of ramaining 033 analvsis
products to 17 043 and Jro
Quarterlyv Peports

Annual [2port

Final Report

0 = Plann2d {ompl=tion Date
FWs = Fish and Wildlife Service

page

X
Y
0
M X X X 0 0 0
X 0
)
Past
Tontract Prasent Contract
(== peripd =->{-=--w==-=-=-- period -------- >

X = Actnal Conpletion Date
NODT = National Oceanic Data Centet
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*#** FIELD CQPRRATION STATUS REPORT k&%

AS CF 12/31/78

THE DATA PROJECTS GRCUP OCSEAP - GULF OF ALASXA PROJECT

COLTMN BPADTHG DRPTNITTONS:

TAPF ROMAER - IPENTIPYING NUMBEP ASSTGNED TN THF TAPER AS IT IS RECEIVED BY RD 527.
FRSFARCH ANTIT - RESEARCH UNIT ROUMBER CF THE PRINCIPAL INVESTIGATOR,

DATE RRCRYVED - DATE TR® TAPE WAS RRCEIVFD BY RO S527.

FILE FTNPMAT - FORMAT IN WHICH THE DATA CN THEZ TAPE HAVE BFEN CODED.

FTRLD OTRR, - RAME ASSTGNFD TO THE FIRLD OPFRATION BY THE PRINCIPAL IN:ESTIGATOR.

ney" FIFLD CPS. FRGA DR. CALVIN LENSINK; "UCI™ FIELD OPS. FROM DR. GEOPGE HURT;
wgt FIFLD OPS, FROM DR, JCHN WIENS; "UcC"™ FIELD OPS. FROM DR, JUAN GUZMAN;
wgnn g wpT® FIELD OPS, PRCM DR, GEORGE PIVOKY; "AERSR™ FLELD OP3. FROX JOE TRUETT.

CODEPHULL MATLED -~ DATF THF OUTPUT FRCM THE QOALITY CCKTROL PROGRAM “CCDEPULL" Was
MAILED TO THE PRINCIPAL IRVESTIGATOR FOR CORRECTIONS,

TAGLIST MATIFD - DPATE THF NUTPOT PROM THRE CUALITY CONTROL PROGRAM "LOGLIST™ WAS
MATEED TO THFE PRINCIPAL INVESTIGATOR FOR CORRECTIONS,

CADEPMLL RETURNED - DATE THE CORRECTED OUTEUT FROM T"CODEPULL" WAS RECFIVED BY RO 527.
LMGLIST BFTUENER - DAT® THE CORRECTED OUTPNT FROM "LOGLISTY WAS RECEIVED BY RU 527,

EPITLAG COMPLETF - DATE THE CORRFCTICHNS WERE MANE TC THE FIELD OP. AT BU 527, THROUGH THE USFE
0P AN INTPRACTIVE PROGRAM “ENITIOG"™.

FIHAL CHRCK - DATE THE FIRLD CP, WAS READY FOR CONVERSICON OR TRANSFOJMATION,
OCTASINNATLLY ADDITIONAL EFORLTMS ARISE WHEN “CODEPULL" AND “LOGLIST®
ARF RERUN AFTER ENITING, IF THESE CANNOT BR RESOLVED OVER THE TELE-
PHONF TH*™ LISTINGS ARE SFNT RACK TD TRE PI FOR FPORTHER CORRECTIOKS.
THTS FIFLD IS HOT PILLFN IN ONTIL ALL CORRECTINNS HAVE BEER MADE,

TONVERT TN NODC - DATF THE FIZLD OP, WAS CCKNVERTED PROM PWS FORMAT TC HODC FORMAT. AN "NAM
(NOT APPLICARLEY IS ENTEFED HEEE FOR FIFLD OPS. RECFIVED IN NODC FORMAT.

MATE TN HNonC - AT TRHF FTTLN NP, IN FINAL FORM HAS SUBMITTED TO NODC.

EMRHATES - RRPRIENCF HUMBFR TO ANNITTIONRXL CONMENTS FOLLOWING THE TABLE.




G0S

TADP®  RTGEARCH
NIEHEER  HNTT

ATASRAY 117

RLASKAZ 117

RLASKAY 117

ALASKAY 317

R ASHAS 3317

*** FYFLD OPERATION STATUS REPNRT

AS OF 12/31/78

THE TATA PROJECTS GRCUP

DATR

RFCETVED FORMNAT

N1s12,17

03 /12,17

a5 /27,77

0R /26 /77

07 /0177171

FILE

Fus

FHS

FIFRLD
OPER.

FAS004

FUSN09
FRS013
FRS0D1R
FWS023
FRA02U
FRS030
Fu5032

FHWSI0B
FAS{(16
FH5021
FR5026
FR5027
Fw5013
FN5035
FW600RB
FRAO27
PWAOSD
FH6051
FHEDTY
b i

FHSD11
FH5M12
F®S020
FRSN31
FWR03Y
FNGOTS
Fi6018
FWAO19
FUGO6T
FHAORA
FRWAORARP
FRAORQ
FRADDU

PUSNIS

CODEPULL
MARITED

0T/12,17

07/12/,77
07,127,717
07/12/77
G 12777
01/12,77
0r/12/77
Cr 12,217

C7/1u,77
CrA\u /77
CT/ 1417
LA 'Yy
0T/ 17
Cr/ 77
0T/14277
12/12/77
011477
CTFr 10777
C7/14/77
CrT /s
07 /1u.17

08 /16,77
08/16/77
C8/16 277
08/16/77
0R/16/77
0R /16 /77
CR/T16/TT
A 16,77
0 L1R2TT
OR/V1R/2TT
09/29,77
0B /16,77
NAs16 /7T

09,229,177

LORLIST
MAILED

0871677

c8/16 /77
08/16 /77
£B/16/77
0R/16 /77
0A/16 /17
Qe 16,77
08/16/77

0B/ 16 /77
cas1e /77
CR/16 /77
06/16 /77
Cas16 277
08/16 /17
CB/Z1R TT
1271277
cCes16/17
08s16 /77
caste /17
08216 477
0B/s16 /17

0as16 /77
08716 /77
08,16 777
0R/16 /77
Nes16 /77
na/16 /17
CELT62TT
08 /16 /77
0B716/77
GR/16/T7
C9/29/77
CRATAR2TT
Q816 /77

09s29/77

NCSEAP - GULF OF ALASKA PROJECT

CODEPILL
RETURNED

08/2%/77

10706777
0as29/77
08/s29,77
08/,29/77
Qa 29,77
0B/2%9/17
08729777

09/06/77
09,0677
0%/706/77
09/06/77
09/06/77
09/06/77
09,706,717
0171074
09/06/77
09/06/77
09/06 /77
09,06 /77
09/06/77

11701777
1701277
1120177
11701777
11761717
11/01,717
11701777
11/01/77
11701777
11701777
10720477
11701777
11/0%277

10,2077

*k &

LOGLIST
RETURNED

10/06/77

10/06/77
10/06/77
10706777
10706 /77
107067717
10/06/77
10706777

09/706/77
09706 /77
09/06/77
09/,06/77
09,06/77
09/06/77
09/06/77
01/10/78
09/06/77
09/06/77
09/06/17
03706711
09,06/77

V201777
Y1701 /17
1101777
1101777
1/01/777
1101/77
11/01/777
11/01/77
11/01/17
11201777
10720777
/01777
1101777

10/,20/77

ENDTITLODG
COMFLETF

02715778

01/26/78
01/24/78
01/730/78
02/06/78
02714778
1270177
12,0177

12709777
01725778
07/26/78
0trs31/78
02/03/79
07,28/78
01/30,78
03/02/,78
10728778
10/02/78
16/24/78
08/G8/78
07/21/78

1072478
10/17 /78
10/31,78
10,2478
o4 /17 /78
04/05/78
10724 /78
12701/78
10/20/78
1072478
10/24/78
07721778
10/19 /78

carsea /TR

FINAL
CHECK

02/15/78

01/30/78
01726 /78
02/01,78
02714 /78
02/15/18
12705 /77
12/705/17

12/09/77
071/28/78
01/28/78
02/01/,78
02/06/78
071/31/78
02/01/78
na/08,78
10-26,78
16706 /78
1Cr27/78
09,08/78
07/24,78

10727 /78
10717778
11/02/78
10726 /78
oks19,78
0urs18/78
10726 /78
12/14/78
10/26,/78
10726778
10,26/78
07/24/78
10/20,78

0R/09 /78

CCNYVERT
TQ NODC

10/06,78

09,05/78
10717 /78
49/02/78
11/01,78
11,01,78
08/,30/78
08/30/78

09,07/78
11715778
11,02/78
11/17/78
69,/05/78
11/15,78
11715/78
12/22/7¢

11729778

11,09,78
11/16/,78
11,09/78
1272178
09,03,78
c9/06,/78

12722778
11,2978
11/29/78
11,02,78
1172978

11/15/,78

HAIL
TC RODC

10,31 /78

09/18,78
11/10,78
10/31778
11/10,78
11/10,78
09/18/,78
C9/18,/78

09/18,78
11,30/78
1171078
11,3078
09,18/,78
11,30,78
11,30/78

12715778

11/30/78
1173078
130,78

10/31/78
oo/t /78

12/15,78
12/15,78
11/16/78
12/15/,78

11/30,78

END
NOTES

14,8

18,8
11,8
14,8
1,8
14,8
6,8

6,8

14,8
18,8

13

1B
1c
1C

18,8
1B

1.8
1c, 8
1C, B
tC

1C
1c.8
1c, 8

1c,n
1B, 8

1E, 8




905

TAPT
N3 ER

ALASYES

ALASKRR

ALASK AT

ALARKANA

RFSENPTH
THIT

137

137

nea

137

*%* FIELT OPERATTION STATUS REPORT %%&

AS OF 12/31/78

THT [ATA PRNOJECTS GRCUP

DA™F

RFCRTIVEL FORMAT

071/M 777

AT07277

N0 77

NT/2A /T

FILF

*Hs

FRS

F¥sS

FuS

FIFLD
NPER.

FRSN25
PREODD
F¥AQD2
FReO07
FHROCS
FY6EN21
FHh026
FR&E029
PWENST
FRENAY
FHANGE
FYAROTD
FW6095S

FH5014
Fu5022
FH5029
FH5036
FR5037
FW6O0Y
FR6E00S
FREOI1D
PHEG1T
FREMNIZ
PWEQ16
FHAD28B
FHARNT2
FHAOTT
FW607R
FHAOAL
FRANAIS
FRAEND2
FRT026
FWT(27

UCcI601

FH503A
FHHEDTA
FAOEN2S
FWROA2Z

CONEPULL
MATLED

09,29/17
0%,29/717
09/29/,77
09,229,772
09,29/37
10s28,.77
09,29,77
G9,29/717
09/,29,77
09/,29/77
09/,29/77
09,29/71
09,29,/77

10,2177
1M/217277
10,211,717
10,217,717
10721777
1,21,77
10,21/77
10,217,717
102177
10721777
10,2177
10,217,717
10,2177
10,217,777
10,2177
Ms21,17
10/,21777
10,2117
10,21,77
10721277

10,CF /77

10/2R,77
rW,28.77
120,17
10,28,77

LCGLITST
MATLED

09/,29/77
C9,29/,77
09,29/,77
09/29/,77
09,29/.77
10728277
09,29,77
09,2977
09,297,177
09,29,17
09/29,77
09,29/77
09/29/77

1021777
10,2177
10,2177
10721717
10721 /77
10721/717
10721277
102177
w2117
10,2177
1C/21/77
1Cr21277
121,717
10/21/77
1C 277
1C/21 .77
1C/217277
12177
02117
10212717

10872717

10/28/717
10729777
1028717
1Cr2R, 70

OCSEAP - GULF OGF ALASKA PROJECT

CODEPULL
RETUPNED

10720777
10,2077
10/s20/77
1020777
10/20/77
T1/30,77
10,20/777
10720777
10/20/777
10/20/77
10/20/77
10,2077
1072077

111477
/14,277
13 /1477
111477
1171477
111877
1171477
11/14,77
1114777
11718277
117477
11714277
1171477
11/19,.77
1171477
11/14,77
11/7148,.77
LR VALV EN]
IRVAL YN
1/ 27

05726778

11/30/77
11230777
11/30/77
11,0277

LOGGLIST
RETURNED

10/20/77
10/20/77
10,2017
10720777
10720777
130717
10720777
10/20/77
T0s20/17
10720777
10/20/77
10,2077
10,2077

11/1 /77
11 /14 77
11/ ,77
1114777
11714 /77
11 /14777
/477
1114777
T1/14/77
11714 /77
111477
11714777
1114 ,77
1114277
/14777
11214777
11714,77
111477
1M/ ,77
11747717

05726778

11730777
1173077
1130717
11/730/77

EDITLOG
COMFLETF

01/,28/78
gus20,78
07724778
07724778
08/,03/78
0%/25/78
04/26/78
Qu/s26/78
06/04,78
07/21/78
02/22/78
08/01/78
08/08,78

02/17/78
¥1/09,78
12,14/78
06,05/78
06,05/78
12/15/78
12,08/78
12,08/,78
12/7CR/78
11,09/78
127147748
06/07/78
12,18/78
12/15/78
1271478
11,03/78
10/24 /78
12/14/778
1072078
06/26/74

08/725/,78

11/,21/78
12/21/78
06 /15 /78
11/16/78

FIKAL
CHECK

07/26 /78
04/28/78
07/26 /78
07/27/78
08/08/78
07/26/78
04/28/78
05/08,78
08/07 /78
07/21/78
02/24/,78
08/07 /78
08/09,78

02/22/78
11/10 /78
12714 /78
06/07/78
06/07/78
12/18,78
12714 /18
12/18 /78
1271478
11710 /78
12/14/178
0k/08/70
12/21/78
12/18,78
12714778
11,08,78
10,26 /78
12/19/78
10/,25,78
06/27/78

nas25/78

11/22,.78
12722/78
06/19/78
11,20/78

CCHVERT
TO HoDBC

12/21/,78
0%/06/78
12/21/78
12722/78
11729/,78
12/01/78
16712778
10/712/78
12/01,78

11/02/78
11/29,78

09/05/78
11710778
12/21/78
11,09/78
11710778
12721778
12,/21/78
12721778
12/22/7¢
11/29,78
12722778
10/11/789
12/22/79
12/22,78
12/22/78
11,29/,78
11,02/78
12/22/78
10/26/78
09/06/78

0B/ 28,78
11/22/78

10/11,7F
11/29,78

BATL
TC BODC

G9,1B,78

12/15/78
12/715/78
1C/31,78
10,31,78
12715718

11/10/78
127157178

c9/18,78
11,30,78

11/30/78
11/30/78

12715778

1C/31/78

12/15/78
11/10/78

1¢/31,78
1031778

11730778

1C/31,78
12/15,78

END
NOTES

16

1F, 8
¥

1F,8




L0G

TAPF
wiHa T

ALASE 2R

ALASKAD

ALASK RO

ATASKALT

ATASKAT2

ALASK AT

ALASKATY

ATAS¥A1S

ATLASR 3 1A

RFSFEARCH
NNIT

137

17

17

137

137

083

o8l

137

TH® DATA PRONJECTS

DRTwE

BRCFTTYED FORMAT

0T/29,17

08 /03,77

D9/06 /77

1116777

0110 /78

M0 /78

oy /10,78

BD&R/13/78

naysMs /18

FILF

FHS

PuS

LIl

NODT

nonc

FHS

HONC

Lishiln

Nanc

#o% FYFLD OPERATION STATUS REPDRT #&=*

AS OF 12731774

GROQUP

FIELD CODEPULL
OPFR. MAILED
FRADZT  10/28,77
FHSO03 10,248,717
PHUSOOR 1N/28,77
FEAN10  10/28/,77
FURGD6  10,2R,77
FHRDI1Y 10728277
FR7012 10,07/77
FR7033 10,7 /77
FRTIO34  11/30/.77
FR7G3I5  11,30/.77
FR7G42  $1,30,77
FRIOUE  11/30.77
FW702R 01/1R/78
FR7031 01/18,78
F*7036 01/18/78
FWTNEH 01/18/78
FREORE  01/13/7R
FRE186 01,18/78
UcIe02 0QUs14,78
UcIsot C€7,07,78
ncrYIntT 07,0774
urtIng  Cr/CT78
ncIIni  0r/Cc?,78
wCIyIoe  CI/C0T/IR
FRENAT  D9/09,7A
FA7029 Q09,s08/7A

LOGLIST
MAILFED

10/,20,77

1Q22,77
10/28,77
t0s28/,17
t0s28/17
1Cr28,77

10/07/,77
10,0777

11/30/,77
1173077
1M/30277
1173077

G /18,78
01,18/7R
01/18/78
01,18/78

N1/18,7R
01/18/7R

Qus1u/78

C7,CT /78
Q7,07 /78
067,07,78
CT/07,78
Q7/07 /7R

09/70R/74
09/0R/78

CCSEAP - GOLF OF ALASKA PBROJECT

CODEPHLL
RETURNED

11/30/77

M"M/30/77
11/30/77
11,3077
11/30,717
11730/77

11/03,77
11/03,77

c1/04,78
017047789
01/04,78
01/04,78

01/30/78
01/30/78
01730/7A
01730778

01/30/78
01/,30/,7R8

a4/25/,78

07,27,78
07/27/78
077277278
07/27/78
0F/727/78

09/18/78
09,18/78

LOGLIST
RETURNED

11/30/77

11230277
11/30/73
11736777
11730777
11/30/77

11/03/77
11/03/17

01/04/78
01,04/78
01/04 /78
01/04/78

01/30/78
01/36/78
01730778
01730/78

01/30/78
01730778

04rs25/78

07/,27/78
071,27/,78
0rr271/78
0Tr/s2T/78
07/27/18

G9/18/78
B97,18/748

EDITLOG
COMELETF

11/09/78

10/02/78
10/02/,79
10702/78
10/02,78
16s02/78

11722777
11/22/.77

01,097,178
01/06,78
01/09,78
01,09,78

01731/78
02/01,78
291/31,78
02/01/,78

07726778
02/17/78

06/02/,78

08/25/78
09-705/78
09/705/78
03/25/,78
cas25/,78

10/23/78
10/21,78

FIRAL
CHECK

t1/10/,78

1n/17 /778
10/13/78
10/-13,78
10/,13/78
10/03/78

1173077
11/30/,77

01/10,78
Q1717778
01/16 /78
01/16 /78

02/01/78
02/02/,78
02/01/78
02s01/78

071/26 /78
02/17/18

06/06/78

08/28,78
09/05/78
09,/05,78
n8/28,78
0/ 28,78

10/25,78

10725778

CONVERT
TO RODC

11/29/749

12721778
12721778
11,03,78
11,29,79
12722718

/NA/
4.1 ¥,

/NA/
SNhs
4LV
F4 LYS

a4
FHRY
a.LY
/NAY

10726778
11,601,178

4 LYY

131
FHAS
v
FRAS
NN/

ALY
/SNAS

MATL
TC ROILC

12715778

11710778
12/15/78

12202707
12712771

02/,28/78
02728,78
02r728/78
02/28/78

02/28/78
02/28,78
02rs28/,78
02,28/,78

11716778
11/10/78

10731 /78
160/,31/78

END
NQTES

17,8

2,14
2,18
2,184,148
2,14,8
2,18

10
10




*%%* FTRLD OPERATTON STATHS REPNRT %***

as of 12/31,78

THE PATA PROIECTS GRCUP OCSPAP - GULP OF ALASKA PPROJECT
TAPE RESFAPCH  DATR ®ILE FIFLD CODRFPULL LEGLIST COPEPUWLL LOGLIST EDITLOG FINAL CONVERT MAIL END
NUYTFS  ONTT  IFCRIVFD POOMAT OPRR,  MATLED  KATLED RETURNFED RETURNED COMPLETE  CHECK TO WODC TO NOEC  NOTES
ALASKR1IT 467 19/13+78 HWODC  AEESPY1  10,30,78 10/30,78 9
AERSRZ 10,30,78 10,10/78 9
AEPS®3  10730,78 1C/30,78 9
LERSPL  10,30,78 10/30,78 9
AEPS®S  10/30/78 10/3G/78 9
AERSR6 10,30,78 10/30,/78 9
ALASKRIA DRI 12/15/78  NONDC  0CTT02 11
ucI901
HCIRD2
ucian3
ncIAoy
(2] UcIA0S
2 nCIB80A
: UCIROA
ARFEANT 1R 05/25,77T NODC  WO05220  10,26/77 10,26/7T 01/03/78 01/03,78 05/05/78 05/17/78 ZHA/ 05/24,78 3

WO522Y 1026277 10,2677 01703778 01/03/78  05,/05,78  05/17,78 F4. 0.V, 0s/26,78 3B
WOS3I1G 10/26,77 10726277 01/703,78 01703778 05,08/78 0S5/17/78 SNRY/ 0s/28,78 3B
W05311 10/26/77 10726777 01/03/78 01,03/778 05/09,78  05/17/78 VALl.V4 0%/24,/78

®09325 10/26/77 10/26,77 01/703,78 01,03/78 05/10,.78B 05/171/78 r4.1Ys 05,240,778 3B
RCE2T1 1072677 10/26/77 01703778 01,03/78 05/,10/78 057217778 Va.FVs 0572078 3R
ROAR22T  10.226,.77 10226777 01703778 01/703/78 05,.12/78 05/17/78 /NA/ 0S/24,78  34,3B
wWi16140 10726777 10/26/77 01/03,78 01703778 05712778 05/17/78 /S RAS 05/24,78 18
W1R150 10/26/77 10,26/277 01/03,78 01,03778 05,702/78  05/17/78 Fa.3.¥4 0S5/720/78 3B
R16161  10/26,77 10726777 0103778 01,03778 05712778 05/11/78 /NAY/ 05/2u4,78  3A,3B
w2640 10/26/77 10/26/77 01703778 01/03/78  05,05/78 05717778 /WAy 05/24,78 3B
W3ISRTO 10/26,77 10/26/77 01/03,78 01703778 05,704,778 05717/78 Va.1.Y: 0Ss24,78 3P

TAVADRAN 239 231/30/778 M0nC 0DINCTS 04217278 Qus1T2T78 0 GS/08274 0 05/08/78 0 05/11/78 0 05715778 /RA/ 06/12/78 4
02UCTS  04,17/78 Qay 17RO O5/N8/77R 05708778 05/12/778B 0 D5715/78 /HA/ 06/s12/78 4
030CTS QU778 QU sTR OS5/0R/78 0 05/08/78 65/15/778 0 05/16.78 V4.1V Q0e/12,78 4
0mcTs OB/ /B 04/17/7R OS5/08/78 05708778 06709778 06/09/78 /NA/ 0€/12,78 4,1D
o2ucis  0a/17/78 041778 05708778 05,08/778 06/09/78 0 06709778 a4 0612778 4,1D
nncrIe oust?78 0 QU/AIT/TR OS/0B/78 0 0508778 0S5/15/78 0 05/16,/78 /NA/ 0e/12/78
ouoc?e 04717778 0417779 05/08,.78 05708778 06/09,78  06/09/78 /HA/ 06712778 U4, 1D
0syc7e  0us17,78 0u17/78 05/0R/78 05,0877 06,09/7H OE/09,7R Vg .1.¥4 06,112,778 4,1D

TALIF 1 196 nN7/18/778  NOnC  1SR377 ¢3/31,78B CE/31/78
1SRETT NR,/Z1,78 CA/31.78




609

*** FIEZLD OPERATION STATUS REPORT #*%x%

AS CF 12/31/78

THE DATA PROJECTS GROUP OCS®AP - GULF OF ALASKA PROJFCT

TAPF  RESEARTT DATE FILE FIELD CONEPULL LOGLIST COGDEPULL ELOGLIST EDITLOG
NIMRFR TNIT PECFIYED FORMAT OFFER. MATTED MILLED RETURNED RETURMED COMFELETE
CALIF 1 194 N?/1R/78 w0ncC 1TTS?T 08,214,778 08/31/,78

FINAL
CHECK

CCNVERT
T0 HODC

BATL
TC KOTC

END
KCTES




FNRNOTES .

1,

1,

. LOGLIST
. LOGLTST
. LAGLIST
LNGLIST
1ORTL. TR~
. LOGLIST
5. LPGLTST
f, LOALIST

A
A
c
n
L]
F
~

TRPT WAS TNREADABLE,

L™
n.

L] 14]
AND
ANT
RND
KED
AND
AKD
AMD

#*+ FTELD OPERATION STATUS REPORT *+#

TIE RATA PROJRCTS GROVP

CnDFpIILL
TODNRPHLL
~ODTPIULL
CoODPPULL
CHNEPILL
SONERILL
CANERPULL
conrRedLL

SENT
SENT
SENT
SFRT
SPHT
SFNT
SERT
SEET

RACK
BACK
BACK
BACK
BACK
BACK
BACE
BACK

SENT RACK T

TO
TO
™
T
TO
T
0
TO

Py

PY
PI
L
PT
PI
L
Pl
PI

TO

DHAUTHOPTZED TISHT LRVRL AND WEATHER
UNAUTHORIZFD DISTANCE TO BIRDS ENTAY

FnR
FOR
Fo=r
FOR
FOR
FOR
FOR
FOR

BE RE-SEXERATED (OR/3t/7T),

AS CF 12/31/78

AADTTINNAL
ANDITIORAL
ADDITIONAL
ARDITICHAL
ADDITIONAL
ADDITIOHAL
ADCITICKAL
APDITIONAL

OCS5FAP - GULF OF ALASKA PROJELT

CORRABCTIONS
CORRECT INNS
CORRECTIONS
CORRECT IONS
CORRECTIDNS
COIRECTIONS
STORRECTIONRS
CORRRCTINHS

(1212777y,
(01/16/78),
(04726718},
(05/138/78) ,
(06/06/78),
{06/,27/78),
{07/07/78},
NTr21718),

RETURKED TO RU 527 {10,21/77).

RETURKNED
RETDRNER
RETURNED
RETURNED
RETHUERNED
RETURKED
RETURNED
RETURNED

527
527
527
527
527
527
527
527

(01710/78).
(06/26/78) .
(07/05/78)..
{06/08/78) .
{06/26/78} «
(0F/13/76) .
(07/27/78) .
(07/28/78) ,

COEES USIN BY PI, THESE WILL NOT BE INCLUDED IN SUBNISSIOR TO RQDC.
PFELACED RY OUTSIDE ZOMNE CODE FOR SUBMISSINM TO HODC.

TAPF RFTIRNED To PI BECAUDSE SZVEN OF THE ®IGHT EXPECTED PIELD OPS, COULD NOT BE FOUND (01/03/78).

N74 TADF WITH SIRHT FIFLD APS,

RECETVYED (03,30/78}.

PLZLD OP, PRGTAA IS A CONTINBATION 0F FTELD 0P, FHARO0B6 BFCAUSE PU60B6 MEEDED MORE THAN 999 STATIORS.

ON3 NP FIPST FTIFLD NP5,
RETHPNEDR TO RNS2T FOR RPVISIORS TN CONVERSIOR (87/07/78).

CONYERTED (02/2R/7R).

YWS AND NODC FORMATS SENT TO PL FOR REVIEW.

DATA FOR THIS PTIELD 0P, RZPLACES THAT ORUGENALLY CODED IR FWS FORMAT A¥ND BEECBIYED ON TAPE ALASEA 7.

APOTTTONAT PPOGRAN WAS PEQuIFED TO ToRRFCT TRANSECT TYPR AED WIBTH FOR RU3IT.

TAPF HAD CONLY 2 OF 6 SPECIFIED FIFLD OPBS. RETURNED {10,12/78). NEW TAPE RECEIVED (10/,231/78),

PRNRBLEMS HITH CTONTNG NF éN?IRGNHENT RECARCS DETFCTED DY RU0QB3 AFTER USUAL DATA VALIDATIOR
TURTHFA CORIFCTION NERDED.

CIMPLETFDN,

ANDITTONAL MATA #18% FIBLD OP, UCT702 WHICH WAS CRIGIWALLY RFECEIVED ON TAPE ALASKA 15.
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*%% FIELD OPERATION STATUS REPNRT #*%=

THE DATA PROJECTS GRODP

SUMMARY:
TOTAL FIRLD OPS.
RECFPIVED BY RY 527

TONEPULLS MAILED
TO TRYBSTIGATOR

LOGLISTS MAILFD
T® INVFSTIGATNR

CODFEPILLS RETURNED
T RO 527

LOSEISTS RETURNED
™ RIF 827

TOTAL FIRLD OPS, REFING
FDITED AT BD 527

FIEELD OPS. WHICH TASSED
FIRAL CHFCK

FIELD OPS, CCONVERTED
TC RODC

FIBLD 0PS5,. MAILER
TEC NODC

AS CF 12/31/78

T2

ay

OCSEAP - GULF OF ALASKA PROJECT
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Appendix IT

Projectad Coampletion NData €£or RY 337

File Typ= N33 Data




Pield
Opearation

Arctic Sea

Fd5008
FHS5010
Fa5021
F46085
FiAb(0B6
Fib 186
FA6088
FWad93

Baring Sea

FE5011
FA5012
FW5013
FW5014
FW5015
FU5016
FW5018
FW5020
Fw5022
FW5023
FW5026
PW5032
FW5033
FW5035
FW5036
FW5037

FH6006
Fi¥6009
Fi6012
FH6015
Fu6021
FW6057
F#6066
F6067
FW6068

Projacted Completion Date for RU 337

File Typ~ 033 nata

Editing

5taige sonvert

P R - i ]

fa i R e T T B I RS-

Ea T S - S R P

v2ady ro TProcessing
Completa

Actual
Mall Date

09/7183/78
11/10/78
1110778
11710778
11710778
11710778
11710778
10731778

11/249/74
11/29/78
11710773
09/18/78
11/729/78
11729778
10731778
11729778
11729778
11/10/78
117297718
09/718/78
11729778
11/724/78
11/29/778
11/249/78

12715778
12715778
12/15/78
09718778
12715/714
12715718
11/10/78
12715778
12/715/78

Prnojectaid
Mail Datz

11/30/78
11730778

11 /30/78
11/30/78

11/30/73
11730778

11/30/78

11/30/73
11/30/738
11730778
11730778

12722773
127227714
12/22/778

12722778
12722778

12722778
12722778

pags

18




Pield
Dperation

Fda 70
FlaQ74
Fdn0HZ
FWoOay
FAROBT
F46 089
FAdT7029
PaTOUZ

Aleutian Islands

FA5038

Gulf of hliska
FAd5003
Fuan004
PW5006
FdH009
FAS024
FAS(25
FA5027

* P45028
FH5029
FAS030
Fd9 031
PYSHIL
Fd6001
FH6002
Fwh 004
FAb005

Faeu(dl
F¥o 08
Ful6010
FWae011
Fd6Q13
PAGQTH
Fwa016
FYL018
Fd6G19
Fdn025
FWH026
FW60n21
runls
FW6Q2Y

Flditiny

S5taqge

f=ady =0
Jonvart

b o<

DG K DG PG PR S S

sralessinag

Tomplate

DG DG g G e G T

Fad

pa

514

Actual
Mail Nave

12715273
12715774
127157718
127157718
12/15/778
12715778
10/31/174
Qasturs72

11729774

10231718

09/148/78
11710778

09s18/78

09/13/78

10/31/78
09rs18/78

10/31/78
10/31/778

10/31/18
10431778

rrojectal
Mail Date

12722778
12722778
127227748
12722778
12722778
127227748

11730773

D1/26/73

N1726/79

01726779

01/20/79

M /26/779

01/26/79
01/26/79
01/26/79

02723419
02/23/79
01/26/79
02/23/79
02/23/19
02/23/19
02/23/79
02423479
N2/23/79

n2/23/19

paqge
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Field
Dparation

Editing
Staye

Fub05C
FW6051
Fadn052
¥ PWHOHE
PA6064
Fd0077
Fiu078
Fd6083
Fdn 292
Fue094
FA6095

F47026
FA7027
P47028
Fd7031
FW7032
FW7013
FA7034
Fd7035
FuW703¢
FA7045
PAT040

¥ FW70u7

* Fi=ld Cperations not

Ready to
Convart

yer

< S <

racaived,

515

Iracessing
Tompleta

Actnal
Mail Dare

10/31/73
10/731/78
09/14/78
d971u4/778
09/14,78
09/14/78
09714774
09714778
09/1u4/78
09s14s78
09714778

no astimate possibhle

Projected
Mail Date

03727779
03727779
03/,27/79

03/27/79
03/27779
03/27/79
03/27/79
03727779
03/27/79
03721714

nage

20




NCSEAP DATA VALIDATION PROCEDURES
For File Type 033
(Release 6: December 31, 1978)

Ir order to provide data validation for the File Type 033 data
from the OCSEAF Proiject, four areas need consideration. These
include card type validation, data range and relational parameter
checking, and format, code, or unit conversion. Since this is a
multi-card type file, the card type designation must first be
verified (an ‘incorrect value would 1lead to the improper
interpretation of remaining fields on that card), along with the
occurrence and sequencing of card types. Second, codes used in each
code field (ex. - a two digit weather code) must be compared against
all valid codes for that field for verification. Next, range checks
must be <carried out on all appropriate fields (ex. - sea surface
temparature should be between certain upper and lover limits), and
relational checks on interrelated fields (ex. - vwet bulb temperature
readings should be less than or equal to corresponding dry bulb
temperature readings). Lastly, 4if the data are not coded in NODC
format, the necessary format changes must be carriad out.

Card type designation and sequencing, and valid code field
contents are checked in a program called CODEPULL. Pirst the card
type 1is verified. This must be between one and five, and certain
other fields are also checked for further verification (ex. - a type
five card must have a taxonomic code and a sequence number). Extra
cards and wmissing cards are detected with the sequencing routine.
This checks that the cards are in order, that each station has a
unique one card followed by a unigque two card, and that there are no
duplicated or skipped sequence numbers. Then the appropriate code
tables are called, and each code of each code field is compared with
the appropriate table containing all valid codes for that field.

The output from CODEPULL is a listing of the file in order by
station number. Any errors detected are flagged by a brief
descriptive message, including a record count for ease in
correcting, and, in the case of a bad code, a string of asterisks
under the field. Following the file listing is a summary of all the
codes used for each code field and their definitions. FPor a bad
code, the record im which it appeared replaces the definition.
Pigure 1 is a 1list of the code groups checked and Pigure 2 is a
portion of a CODEPULL listing.

Data range and relatonal checking are dome in a program called
LOGLLST. This verifies the data coded as rav numbers, rather than
as codes, The contents of the data fields are first checked for
numerics, signs, and leading zeros and then compared to upper and
lower limits appropriats to each field. In some cases the value of
one field is dependent on the value of another field and these
relational checks are also made.
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LOGLIST prints a zolumpar listing for each card type. The
columns are identified by a three character field code defined prior
to the data listing., The record number is listed on the left and
any errors detected are flagged in the diagnostics section on the
right. A totally blank field is indicated by a row of dots and
embedded blanks by an asterisk. Pigure 3 is a list of the limit and
relational checks wmade and Pigure 4 is a portion of a LOGLIST
listing,

Thesz outputs are sent to the Principal 1Investigator for
correcting, He <chacks the diagnostic messages and the data and
marks any necessary corrections directly on the listing, These are
returned to us and the updates made to the file with an interactive
program called EDITLOG. Than CODEPULL and LOGLISI are rerun for
final verification,

Finally the data are converted to NODC format (if they were
coded 1in another format) and submitted to NODC. Pormat conversion
is done with a program called CONVPROG. Many different operations
are carried out at this point., For example, data fields are moved
from one place to another on a given card, or onto a different card;
units are converted and rounded or truncated, or converted to codas;
and codes are coaverted to those equivalent codes acceptable to
NODC, Figure 5 1is a list of the conversion routines carried out,
Data collected in NODC format is also run through the conversion
program, This 1is necessary in order to standardize certain fields
since «coding varies between investigators, and includes providing
leading zeros or blanks, and c¢hecking for signs. Figure 6 is a list
of transformation routines required.

All of these programs €form part of the MARMAP Information
System., Their operation is directed by a Master System Table (AST).
The MST has an entry for each field of each card type in a file,
This contains all the information needed for processing, including
field . code, data type, position, upper limit, 1lower 1limit,
relational checking and conversion routines., The programs therefore
are data independent and readily adaptable to any file type.

NOTE: An * denotes a change in this entry since the previous report.




FIGURE 1:

— i . o v T o S et

CARD TYPE 1

CARD

ZARD

Platform Iype

Ship Activity

Sampling Technigue
Collection Code

4one Schene

Angle of Viaw
Observation Conditions
S5peed Type

0.,B.5, Begion

Nbserver Location

TYPE 2

Wwind Direction
Swell Direction
Sza State
Weather

Cloud Type
Cloud Amount
Water Color
Visibalirty

Sun Direction
Glare Intensity
Glare Area

Moon Phase

Tide Height
Dabris
QObservation Conditions
Turbidity

TYPE 3

Ice Cover

Ice Pattern/Description
Ice Type

Ice Fornm

Ice Relief

Ice Thickness

Ice Melting S5tage
Open Water Tyve
Ize Direction
Distance
Lead/Polyna wWidth

Ship in Lead/Polyna Location

Collection Code
Mammal Trace
Pond Size

Ice Pattern

CODE GROUPS VALIDATED

ENS _Columps

67-68

28-30
T4

16, 23,35
17,24
18, 2%
19,26,34
20, 27
21,28
22,29

30

31,36
32,137
33,39,40
38
41,482,483
44,45

-

-

NODC_Columns_

St A

69
71
70
72

T4
75

45-46
50-51
49
55-56
57
58
59
61
62
63
64
68

80

63

16,22,51
32

17,23
18,24,50
19,25
20,26
21,27

28

29,33
30, 34
31,483,044
42
35,36,37
38,139

49

40,41




-code_Field _Fus_columns_ _NODC _Columns,
CARD TYPE 4
No Code Groups Appnar Here,

CARD TYPE S

AJe Class 50 32
Sax 51 33
Color Phase 52 34
Plumage 53 35
Molt 54 36
Counting Method - 42
Raeliability - 43
Distance Measureament Type - 4y
Association Type 55-56 50
Bahavior 46-47 56-57
Special Marks 62 58
Bird Condition 63 59
Food Souarce Association - 60
Debris T4 n
0il - 72
Habitat - 16,77
Substrate Type - 81
Cover Code - 82
Outside Zone - 83
Text Flag 77 -

NITE: An * denotes a change to this entry since the previous report




“TGIRE 2+ SAAFLE CODEPULL LISTING

CODEPULL consists of two major sections. The first lists the
data, sorted by station, card type, and seguence number, flagging
any errocrs detected. The second suas the records by card type: then
lists all che codes used in the file with their definitions.

Figure 2A is a page from the first section showing how the file
is listed, The dashed lines divide the stations which are listed in
order by card type and sequence number. The incorrect records are
flagged and numberei, first by record#, which gives the location in
the entire file: and second by card type#, which gives the location
relative to other records of +the same type. This second nuaber
corresponds to the record number on LOGLIST. The following errors
have been flagged:

Bad Card Type -->
The card «ype is not between 1 and 5.

Missing 2 Card -->
No environment data was entered for this station.

Bad Code -->
The code entered in the field delimited by an
asterisk is invalid.

Needs Seq No. -=>
The 5 card is missing a sequence number.

Suspicious seqt -->
The sequence number 002 has been skipped,
this also flags duplicate sequence numbers.

Figure 2B is a portion of the second section, This first gives
a summary of the number of each type of record found in the file,
then a list of the codes used and their definitions. For an invalid
code the definition is replaced by the record number in vhich it
appeared, as can be seen for the visibility Code on card type 2,
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225

kb akd SUUMMARY *hd&s

FOR CRUISE FW90l

At 1 TOTAL RFCOKDS
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112 TYEE 2 BRCORDS
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2 TYPE 4 RECDADS
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FiGURE 3:

ALL CARD TYPES

CARD

File Type

File ID

Unused Columns

TYPE 1

Start/Erd
Latituia

Start/End
Longitude

Date

Time

Elapsed Time

Ships Heading

Ships Speed

—— e A

LIMITS AND RELATIONA
_Ranges_

33-73 degrees

0-599 minutes/tenths
33-73 degrees

0-59 minutes

0=-59 seconhds

N hemisphere
118-180 degrees

0-599 ainutes/tenths

W hemisphere
118-180 degrees

0-59 m@minutes

0-59 seconds

] hemisphere

1-31 days

1-12 nmonths

0-23 hours

1-59 aewinutes

0-30 wminutes

0-359 degrees

0-35 degrees/tens

0-15 knots

> 5 knots
0-15 knots
60-100 knots

524

L CHECKS

_Belations

Must be 033

Must match that of
first record on file

Must be blank

Must not be omitted

When platform is ship
When transect type is
Por ship surveys

Por aircraft surveys
Must not be omitted
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CARD

CARD

CARD

—— T — . —

TYPE 2
Wind Direction F
Wind Speed

Swell Heignt P

S5ea Surfacz Temn

Wet/Dry Bulb
Temperature

Barometric
Pressure

Barometric
Trend +,

Salinity
Tﬁermocline

Depth

TYPE 3

Excess Sediment F
Ice Algae P
Other Peatures F

Time of Ice N
conditions

TYPE 4

No processing required

degrees
knots

faet
meters/tenths

-30C to #200C

-200C to +300(C

»3600-1,0400 bars

or blank

20 o/o00 to 34 o/o00

0-100 meters

525

(NODC uses a code)

Check signs & numerics

Wet bulb <= Dry bulb
Check signs & numerics

Must be blank when
Baro Pressure is blank

Must be blank
Must be blank
Must be blank
Must increase for

subsequent ijice
cards in one station




_Field

CARY TYPRE O

Taxonosic Co2d«

Direction
of Flight

Begin/Fna Zone

Number of

Individuals

NOTES:

In the format

~Format
88~-92
o 1-12
N 0=-35
F 0-30
0-60

field, F=FWS,

class

o'clock
dagrees/tens

Trailing blanks nust
be paired

Species needed if
subspecies coded

Whan transect 71 or 78
¥hen transect 70 or 77
(unless BZN coded 97-99)
Bagin must be < End zone

Mmust ba numeric
Must not be omitted

N=NODC, and Blank=Both formats.
An * denotes a change to this entry since the previous report.
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FIGURE 4: SAMPLE LOGLIST LISTIKG

LOGLIST 1lists the data for each card type individually in
colamnar form. Fields 1n each record are keyed by acronya codes,
which are defined on a header page,

Figure 43 shows the header page, with acronym definitions, and a
page from the listing of type 1 cards. Blank data fields are
depicted by a series of dots as in the LTD and LNG fields, while
leading or embedded blanks appear as asterisks as in the DAT and ELT
fields. The following errors have been flagged:

® FID = FW0001 =
The ID do2s not match that of the rest of the file,

* HO)R Field Outside *
The hour subfield of time is not between 00 and 23.

* LAT FPield Missing *
* LON Field Missing *
The start latitude and longitude have been omitted.

Figure 4B shows the header page and a partial listing of type 2
cards, Here the following errors have been flagged:

* BMT Bad Trend *
The barosetric trend is not +, -, or 0.

* ¥SP Not Match WDR #*
Wind direction is not valid for a vind speed of 00.
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FIGURE 5: FHS - NODC CONVERSION ROUTINES

_Eield FHS_Cols__NODC _Cols

_Special Processing_ +

CARD TYPE 1

File type

File ID
Station Number
Record IType
Start Latitude

Start Longitude

085S Region

Date

Time

End Latitude

End Longitude
Elapsed Time
Time Zone Sign
Time Zone Number
Ships Speed

Speed Type

Course Heading

Height of Eyes

platform Type
Sampling Technigue
Ship Activity

pPhotos Taken
0BS Number
0BS Location

Observation Cond

pistance

Watch Type
Transect Width
{Blanks)

1-3
4-9
10-14
15 .
16-20

21-27

28-30

31-34

35-138
39-43
44 -50
51-52
53

54-55
56-59

60

61-63
6U4-66

67-68
69
70

n

72-73
74

75-80

1-3
k-9
11-15

10
16-22

23-30

31-36

37-40
41-47
48-55
56-57
58

59-60
61-65

64~65

66-68

69
70
71

75

76-79
80
83

Degrees, minutes and. teaths
convert to degreas, minutes,
seconds, Add hemisphere "N",

tenths
mins, secs.

Degrees, minutes,
convert to degs,

No NODC countecpart.

Add year apd convert from
day and month to YYNMDD.

Same as Start Lat above,
Same as Stacrt Long abhove.

Round tenths to whole knots.
No NODC counterpart.

Round whole degrees to
tens of degrees.

Convert feet to meters
(multiply by 0.3048, round).

Convert FP¥S to NODC code,

convert PWS to NODC code,
No NODC
No NODC
No RODC

counterpart,
counterpart.,
counterpart.

Mmove from col 19 of PWS
card type 2.

No FWS counterpart.
No FWS counterpart.
No P¥S counterpart.




CARD TYPE 2

_Bield FWS _Cols
File type 1-3
File ID 4~9
Station Numbar 10-14
Record Type 15
Weather 16~17
Cloud rype -
Cloud Amount
Water Color -
Visibility 13
Dbservation cCond 19
Wind Direction 20-22
Wind Speed 23-24
dave Ht/Sea State 25-26
Swell Direction -
Swell Height 27-23
S5ea Surface Tenmp 29-32
XBT Tenmp 33-36
Wet Bulb Tenmp 37-40
Dry Bulb Temp 41-44

"Relative Humidity

Barometric Pressure
Barometric Trend

Bottom Depth
Surface Salinity

Tharmocline Depth
Sun Direction

Glare Intensity
Glare Area
Turbidity Code

45-49
50

51=-54

55-57
58-60

61
62

1-3
4-9
11-15

10
5556

58
59-60

61

45-46

47-48
49

50-51

52-54

23-26

34-37
30-33

38-39

40-43
4y

16-19
27-29
20-22
62

63
64

No FWS counterpart.
No PWS counterpart.
No FWS counterpart.

Move to col 75 of NODC
card type 1.

Convert FWS degrees to
NODC code (divide by 10,
truncate, and add V).

Convert feet to NODC code,
No P¥S counterpart.

Convert feet to tenths of
neters (multiply by 3.048
then round).

Move sign adjacent to first
significant digit (remove
embedded zeros or blanks).

No NODC counterpart.
Same as Sea Sarf Temp above,.
S5ame as Sea Surf Temp above,

No PFPWS counterpart.

Truncate left digit.

Convart fathoms to meters
(wultiply by 1.829, round).

No PHS counterpart.

-

No NODC counterpart.




CARD

——— e ST s T —— - ——r"

_Pield FWS_Cols
Light Level -
Moon Fhase -
Tide Height -
Tide kise/Pall -
Distance to Shora -
Distance to Shelf -
SECCHI Depth -
Debris Code -
(Blanks) 64-80
TYPE 3
File type 1-3
File ID 4~9
Station Number 10-14
Record Type 15
Ice In Transect

Cover 16
Pattern 17
Type 18
Forn 19
Relief 20
Thick 21
Melt 22
Ice Outside Transect
Cover 23
Pattern 24
Type 25
Forn 26
Relief 27
Thick 28
Melt 29
Open Water
Tyrpe 30
Direction 31
Distance 32
Lead/Polyna Wd 313
Visible Ice
Form 34
Covar 35
Description -
Diraction 36
Distancs 37

1-3
4-9
11-15

10

16
40
17
18
19
20
21

22
41
23
24
25
26
27

28
29
30
31

50
51
32
13
34

No
No
No
No
No
No
No
No

counterpart,
counterpart.
counterpart.,
counterpart.
counterpart.
counterpart.
counterpart.
countercpart.

Code groups not convertible,

Code groups not convertible.

No PWS counterpart.
Code groups not convertible.
Code groups not convertible.




CARD

CARD

Ship in Lead/Polyna

Location
Width
Distance

¥iscellaneous
Arctic Cod

Excass Sediment

Ice Alqgae
Mamnmal Trace

Other Peatures
" Ice Not Coverable

Time of Ica Coni
#ater/Land Percent

Pond Size

{Blanks)
Sequence Number

{Blanks)

TYPE 4

File type

Pile ID
Station Number
Record Type

Text.
Sequence Number
(Blanks)

TYPE 5

File type
File 1D
Station Number

. Record Type

Species Name
Taxonomic Code

Species Group

No of Individuals

41
42
43
L1
45

e

1-3
4-9
10-14

15

16-177
78-80

1-3

4-9
10-14
16-19
20-31

32-33
34-38

35

37
38
39

45-46
47-u8
49

52-77
78-80

81-83

4-9
11-15
10

16=-77
78-80
81-83

1-3
4-9
11-15

10

18-29

30-31
37-41

535

Convert FHS
Cod2 groups
Code groups

Code groups

to NODC code.
not convertible.
not convertible,

not convertible,

No RODC counterpart.

No
No
No

No

PHUS
FUS
F¥S

FWS

counterpart.
counterpart,
counterpart,

counterpart,

No NODC counterpart.

Blank out trajiling
zero doublets,




_Field _PW5S_Cols_ _NODC_Gols. _Special Processing_

Counting Method - 42 No PWS counterpart.
R2liability - 43 No P¥S counterpart.

Dist Measure Iyne - 4y No FHS counterpart.
Distance to Birds - 45-47 No F¥WS counterpart.
Bagin/dutside Zone 39-40 83 Convert to Outside Zone

only when coded 97-99.

End Zone 41-42 - No NJIDC counterpart.
Time into Transect 43-45 16-271 Round minutes and tenths

to wvhole minutes.

Bahavior 4e-47 56-57 -

Flight Direction 438-49 48-49 Convert from clock position
relative to ship to compass
direction in tens of degrees
(maltiply by 30, add rounded
heading from card type 1).

Age 50 32 -

sex 51 33 -

Color 52 34 -

Plumaga 53 35 -

Nolt 54 36 -

Association Type 55-56 50 Convert FES to MNODC code.

Multi-Species Link 57~-59 51-53 -

No of Species 60-61 54-55 -

Special Marks 62 58 -

Bird Condition 63 59 -

Food Source - 60 No PWS counterpart.

Tax Code for Food 64-713 61~-170 -

Debris T4 71 -

0il - 72 No FPES5 counterpart.

Dist from Breed Colony

- 13-75 No PWS counterpart.

Habitat - 76-717 No FWS counterpart.

0BS Observer No 15-16 - No NODC counterpart.

Taxt Flag Code 17 - No NODC counterpart.

Sequence Number 78-80 73-30 -

Substrata - 81 No FPWS counterpart.

Cover - 82 No PWS counterpart.
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The following fields will have Leading Zeros
or Leading Blanks inserted as necessary,

~Leading 2zeros_ ~Leading Blanks_
Station Number Ships Speed

Start Latitude Height of Evyes
Start Longitude ¥ind Speed

End Latitude Sea Surface Tenmp
End Longitude Wet Bulb Temp
Date and Time Dry Bulb Tenmp
Course leading Bottom Depth
Multi-Species Link No of Individuals

Flight Direction
Sequence Number

NIOTE: An * denotes a change to this entry since the previous report,




FIGURE 6: NODC TRANSPORMATION ROUTINES J

_Field _Card;Cols_ _Processing_

Sea Surface Temp 2:23-26 Move sign adjacent to first 1
significant digit (remove
embedded zeros or blanks).

Dry Bulb Temperature 2:30-33 Same as Sea Surf Teap above.

Wet Bulb Temperature 2:34-37 Same as Sea Sarf Temp above.

Flight Direction 5:48-49 Compass reading of 36
replaced by 00 degrees.

Taxonoaic Code 5:18-29 Blank out trailing zero
doublets.

The following fields will have Leading Zeros
or Leading Blanks inserted as necessary. 1

_Leading _Zeros_ _Leading Blapks *
Station Nuamber Ships Speed

Start Latitude Height of Eyes

Start Longitude ¥ind Speed 1
End Latitude Sea Surface Tenmp

End Longitude Wet Bulb Temp

Date and Time Dry Bulb Teap 1
Course Heading Bottom Depth

Multi-Species Link No of Individuals

Flight Direction Transect Width

Sequence Number

NOTE: An * lenotes a change to this entry since the previous report,
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QUARTERLY REPORT
Dec. 31, 1978: pg. 2

Archival of Voucher Specimens of Biological Materials
Collected Under OCSEAP Support

I. Abstract: Early in the quarter the voucher specimen policy was
completed, approved, and distributed by the Project Office to principal
investigators of all research units. Copies are on file in the Project
Office. Specimen labels to be completed by research units for their
voucher specimens were printed and distributed to principal investigators.
Purchase of materials and supplies needed to begin the project were com-
pleted. The project workroom was completed with non-project funds.

Problems of voucher specimens for phytoplankton were settled.

II. Task objectives: The extensive biological collections and studies
made or to be made in conjunction with the Alaskan 0CS environmental
studies program are to be documented with voucher samples. OCSEAP has
established a central repository, the California Academy of Sciences,
for preserved specimens from those collections to insure that materials
are permanently available for reference and confirmation of indentifi-
cations made previously.

The California Academy of Sciences is responsible for:
1. Specifying preservation techniques for archival voucher specimens.
2. Coordinating the shipment of materials.

3. Establishing and maintaining a fully catalogued repository for the
collections; and

4, Providing quarterly data summaries on the status and content of the
collections.

111. Field or Laboratory Activities: No specimens were processed during
the quarter.

IV. Results: The final voucher specimen policy was submitted and ap-
proved. Specimen Tlabels to be completed by project principal investiga-
tors were printed and 3000 of them forwarded to the Juneau Project

Office on 30 October. On 6-7 November, the Project Office sent a cover-
ing letter of instruction, a copy of the final voucher policy, and speci-
men labels to research units associated with the Bering Sea-Gulf of
Alaska Project Office. On 21 November similar information was sent to
those principal investigators involved in current and terminated projects
administered through the Arctic Project Office.

On November 14th, Dr. McCain (RU 73) was the first principal invest-
igator to inform the repository that his unit was ready to send specimens,
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QUARTERLY REPORT
Dec. 31, 1978, pg. 3

Shipping containers, packing materials, and instructions were sent to
him by us.

The project workroom/laboratory was completed during the quarter
with the addition of counters and a sink. This and the approximately
$7,500 of metal shelving was provided from non-BLM/NOAA funds.

At the end of the aguarter all steps had been completed such that
the voucher specimen program was fully operational.

V. Preliminary Interpretation of Results: No specimens were processed
during the quarter.

VI. Auxiliary Material: None

VII. Problems Encountered/Recommended Changes: (1) The problem of how
to provide voucher specimens of phytoplankton was elicited by Dr. Horner
(RU 353), It was established by the Data Manager, Horner, and the re-
pository that since actual specimens could not be isolated because of
the large numbers of samples involved and because of technical problems
of specimen isolation and preservation, that a subsample or the remain-
ing plankton sample, accompanied by a species list for the sample, would
serve very well as a voucher for the species encountered, identified,
and counted in the subsamples analyzed.

(2) The University of Alaska raised questions of compliance with the
voucher policy for projects well underway or completed previously. Their
cost estimates for each research unit to assemble a voucher series were
high. It is of our opinion that much of the expense involves the comple-
tion of rather detailed voucher specimen labels. We propose that since
the specimens probably already have some data with them (cruise, station,
identification) and if the remaining data (cruise report data, etc.) can
be provided in text form, we will prepare the specimen labels. They
would need funds for personnel to select the voucher specimens and funds
for packing the specimens.

(3) Because of a lack of specimens to process, the fulltime curatorial
assistant was temporarily terminated on December 19th and employed by
another Academy department to conserve project funds. Provision has

been made for her to return to the project as soon as sufficient material
has arrived.
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QUARTERLY REPORT
Dec., 31, 1978, pg. 4

VIII. Estimate of Funds Expended: From 1 June 1978 (the "effective"
starting date) to the end of the quarter on 31 December the following
funds have been expended:

A. Salaries $9,233
B.  General supplies 2,443
C. Equipment rental 1,758
D. Permanent equipment 981
E. Overhead 15% of A 1,385
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