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| NTRODUCTI ON
The project entitled the Investigation of the Qccurrence and Behavi or

Patterns of Wiales in the Vicinity of the Beaufort Sea Lease Area was
initiated in Septenber, 1978. The project is a multidisciplined Study
centered on the endangered whales in and near the waters included in the
proposed Federal/State Beaufort Sea Lease Area. The whales of prine concern
are the bowhead whal e (Balaena mysticetus) and the gray whal e (Eschrichtius
robustus). The Naval Arctic Research Laboratory (NARL) at Barrow, Al aska,
conducted this study comonly terned PRQIECT WES. The various project
investigators included both in-house researchers and others representing
various universities in A aska and el sewhere. Each was sel ected because

of specific expertise in the areas of investigation.

This report reviews the research acconplished on PRQJECT WHALES during
the period 1 July through 30 Novenmber 1979. The report presents only the
status of various research projects. The final report will be conpleted
on 31 January 1980.

Included in this report are the results of the follow ng Research Units:
Bioacoustics (RU 179); Biotelemetry (RU 379); Tissues (Structure/Function)
(RU 579); and Trophies and Baleen Plate Fouling (RU 679). These are the only
research units which conducted investigations during this reporting period.



BIOACOUSTICS (RU 179)

| NVESTI GATORS
Ray Dronenburg, B. S

John J. Kelley, Ph.D.

STATEMENT OF TASK
Determ ne the presence or absence of endangered whales in or near the
proposed Federal /State Beaufort Sea Lease Area.

PURPOSE

The primary objective was to investigate the behavior and occurrence
of bowhead and gray whales with the aid of passive acoustical instruments
and to performthis research in and adjacent to the proposed Beaufort Sea
Lease Area. A base canmp was established at Flaxman |sland. Visual obser-
vations are included as per the RU 179 Science Plan (outlined in FY 79S
Proposal ) and in conjunction with ground truth flights. Due to extensive
oil and gas exploration being conducted in the imediate area of the base
canps, additional information was gathered on “man-made” sounds encountered
and their identification. Since this research was conducted during a period
of expected mininmal ice conditions, nuch of the acoustical data was collected
fromaircraft or from onboard ship (R'V Natehik). The ship and aircraft
were based at Flaxman |sland

SCOPE
Four tasks were identified and coordinated through a senior scientist,
M. Ray Dronenburg. The notor vessel, RV Alumiak, was designated as the
Data Center. |t was stationed at Flaxman |sland and near Prudhoe Bay |ater
in the field season (Fig. 1).

Task 1: R Dronenburg

To nonitor novenents of gray whales with aircraft between Point Barrow
and Flaxman |sland during the period 1 July to 15 August, 1979. (nbserva-
tions of stranded whal es were also to be reported.

Monitoring required a minimm flight frequency of once per week. A
single engine aircraft was to be used whenever practical
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Peripheral environmental data were recorded on these aircraft transects
such as ice concentration and presence and |location of whales and other narine
manmal s

Task 2. R Dronenburg

To establish a nobile field base and data control center convenient to
the lease area and to effect a ship and air surveillance program for endan-
gered whal es.

On 14 August 1979 the RV ¥atchik and RV Alumiak arrived at Flaxman
I sl and, which was used as a base canp for acoustic observations during the
period of fall whale nigration.

The primary study area was confined to a 24 x 96 km perineter bordored
on the south by the Barrier Islands. The search in the grid was aided by
support aircraft. Sonobuoys were deployed by air and ship.

VWen advised by patrol aircraft, travel to an area where intercept
with westward noving whal e pods was to be acconplished in accordance with
the Science Plan. Acoustic data, plankton sanples and basic hydrography
were acconplished, as assisted by staff representing RU 679.

Flaxman |sland was chosen as the field canp because of its location in
the lease area and the presence of an air strip. Seasonal living quarters
were set up on the barge with secondary |and-based quarters al so being es-
tablished as a cost effective measure to the project. A twin-engine air-
craft (Twin Otter) was stationed at Flaxman |sland, Bullen Point, and
Deadhorse at alternate tinmes to reduce the transit time from Barrow and
to provide maxi num time to search the survey grid. The air survey was
acconpl i shed by Naval Ccean Systens Center (NOSC) and NARL staff.

Task 3: D. Ljungblad (Funded directly by BLM)

To acconplish aircraft overflights of the |ease area in order to
moni tor the occurrence and behavior of endangered whal es and the sounds
made by them in the |lease area.

This task was acconplished by making aircraft overflights in the |ease
area. The flight transects followed a standard grid. The flight transect



originated at the Flaxman |sland station and other suitable alternate
stations to maximze project efficiency and to mnimze costs.

Task 3 was to closely coordinate with Task 2.

Task 4: W Ellison, Ph.D.

Canbri dge Acoustical Associates, Inc.

1. Review and anal yze data collected during the spring 1979 period
fromthe Narwhal and Pingok Island canps.

2. Develop an acoustics study plan for the oceanic region associated
with the edge of the seasonal ice zone and projected whale transit
areas.

3. Develop a scientific plan for the fall 1979 (FY 79, 80) data col -
lection effort.

Summary of Fall 1979, 1980 Scientific Plan*:

Sonobuoys are used as sensing devices and monitored fromaircraft or
land/ship based platforns. Acoustical surveys are used to augment visual
observations of whales and other environmental phenonena. By utilization
of a response team concept, this research unit would be able to nanage and
integrate the following types of data in a tinmely manner:

Whal e sightings

® Species ldentification

*  Nunber, Mvenent and Direction
®*  Behavior (Observations

Whal e Vocali zations

® Sonobuoy Depl oyment

€ Recording of Sounds

| ce Cbservations (wth RU 279)

€ Lead Systens

0 Coincidence with Wale Sightings

It should be noted that the Al aska Eskimo Whaling Conm ssion (AEWC)
associ ated with PRQIECT WHALES by providing an observer in the field. The

* This plan was presented to the BLM/OCS Project Manager, August 1979.



Department of Labor/Al aska Federation of Natives under a CETA grant provided
addi tional assistance by supporting a field technician.

MATERI ALS AND METHODS

Passi ve sonobuoys were deployed fromfield base canps by ship and air-
craft during the fall migration.

It was expected that the whale mgration would follow the seasonal ice
zone (SI1Z), which necessitated data acquisition from RU 279. Data woul d be
gathered and transmitted to the NARL via the field data center. The duration
of the observations concentrated on the period of maximm migration.

An essential elenent of this program was to provide critical services
and equi pment through outside agency cooperation in order to bring about a
more cost effective program  The NOSC continued to participate under separate
contract with BLM. The results of observations made by NOSC were to be made
avail able to PRQJIECT WHALES. Program coordination in the field and inte-
gration were to be effected through the Co-principal Investigator, R
Dr onenbur g.

AN/SSQ sonobuoys were used. It has a transmitter power of 1.0 watt and
a sensitivity of £ 19KHz and a deviation in sound field of 9 + 3 db above 1
u-bar at 440 Hz. The DEl receiver has a frequency response of Oto 40 KHz.
The Nakamichi recorder “550" has a frequency response of 40-17,000 Hz [+ 3
(SXor EXi1 tape)]. All Nakamichi recorders have been bench calibrated per
Nakamichi Conpany requirements. ill analyses of relevant data collected on
the tape recordings will be analyzed after the conclusion of the field program

RESULT S

All observations during the late sumer/fall period were carried out
froma nobile base (R'V Alumiak) at Flaxman |sland. The Science Plan called
for overall data nmanagement to be under the direction of the RU 1795 coor-
dinator, M. Ray Dronenburg, at Flaxman | sl and. Cbservations were made
aboard the NARL Twin Qtter aircraft, as well as fromthe RV ¥Jatchik. |f
a pod of whales was seen in the lease area, the RV lNatchik was to be notified
and it would rendezvous with the whales, if possible. Once contact with the



whal es was made, sonobuoys would be depl oyed and behavi oral observations
woul d be recorded. Although few whales were sighted, no pods of whales
were seen inside the |ease area or in range close enough for an encounter
with the vessel. Routine acoustic surveillance was conducted from onboard
the vessel.
The Science Plan was followed until the R/V Natehik and RV Alumiak
were returned to Barrow. M. Ljungblad, NOSC, carried on the aircraft
operations until 1 Cctober, when it was necessary to return the Twin Qter
to Barrow, pending resolution of funding for PROJECT WHALES and perfornmance
of a routine 100 hour check on the aircraft. M. Ljungblad returned to San
Di ego and observations continued on 8 October with two technicians from N0SC
and one each from the NARL and the AEWC. Prudhoe Bay was designated by BLM
as the base of observations. All data collected by N0SC were sent directly
to San Diego and are unavailable for this summary. Only NARL staff pilot
reports will be included at this tinme.
Following this section is a summary of observations of mammals in or
around the Beaufort Sea Lease Area (aircraft surveillance). Data are abstracted
fromfield notes and pilot logs and are to be considered as prelinmnary at this
tine.
As a result of consultative meetings With BLM, National Marine Fisheries
Service, Marine Mammal Commission and others in Seattle during August, 1979,
the scope and mssion of PRQECT WHALES was changed accordingly by 1. Septenber
1979. A new draft plan primarily for execution during the FY 80 season was
presented verbally to the BLM Anchorage office. A witten outline of a Response
Team concept was al so presented.
Associated with this analysis and response to changi ng BLM objectives was
t he devel opnent of two new proposals subnmitted to the PRQJECT WES Pri nci pal
Investigators. They are:
1. The Feasibility of Radar for the Rempbte Surveillance of the Con-
centration and Movenment of Marine Mammal s, including Wal es
(Met eorol ogy Technol ogy Enterprises, Inc., Boulder, Colorado)

2. Acoustic Mnitoring of Zooplankton Bi onmass and Distribution in the
Beaufort Sea (Institute of Marine and Coastal Studies, USC,
California and Tracer, Inc.)



Associated with the devel opment of a nore substantial statenent of
acoustical phenonena in future or present draft EIS reports, a letter
proposal was presented to the BLM Anchorage office (W Ellison, CAA) to
provi de a new section II.A.4.i. , “Underwater Noise” in the Beaufort Sea
Final Environmental Inpact Statement. The rewitten section would include
descriptions of all anbient noise sources such as:

o Wnd

® \Mves

+ (Goss ice novement

e Thernmal stress production

*  Snow grain saltation

* Biological input

® Sound propagation in shallow water

and under ice

Data: The follow ng data have been presented to BLM/Anchorage in an earlier
informal status report dated 25 Septenber 1979.

ABSTRACT
Afield camp was established at Flaxman |sland and acoustical surveys
were conducted in and around the lease area using aircraft and a ship. Pass ive
acoustical surveillance equipnent was used in all cases. \hales were sited
but none were in the |ease area. Analysis of recorded vocalizations is under-
way and will be described in a later report.

COOPERATI ON
The cooperation and assistance of the AEWC representatives and the CETA
enpl oyees is gratefully acknow edged. Surveillance efforts were conducted in
cooperation with NOSC staff. The staff of RU 679 participated in the field
effort, principally in the collection of benthic fauna fromthe |ease area.
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9/8

9/ 13

9/ 18

9/ 19

9/ 21

9/ 24

9/ 25

9/ 26

* BO
BE
G

Bowhead

Beluga
G ay

Whales*

70 °34'N
145°4'W
2 BO

70 °13'N
143°47'W
BO
69°56'N
141°52'W
BO
69°55'N
141°47'W
4 BO
69°56'N
141°49'wW
6 BO
69°55'N
141°50'wW
10 BO

69°55'N
141°50'wW
BO

69°57'N
141°51'W
4 BO
69°55"'N
141°52'W
3 BO
70°24'N
146°32'wW

2 BO (Less than 5 n.

* *

Seals**

70°20'N
148°25'w
RI

70°39'N
145°5'wW
BD

71°6'N
147°46'W
10 R
71°11'N
147°29'W
26 R
71°11'W
148°28'W
5 Rl

Ringed
Bear ded

10

WAl r us

70 °38'N
149”10 W

mles from | ease area)

Bear

70°13'N
146 °17'W



Date Whal es* Seal s** Wal r us Bear

10/1 73 °24'N
155°37'w
500 to 1000 BE Note: This is almost 10 days exactly
and 10 miles away from the sane
area as a simlar sighting nade
last fall. \Whales were follow ng
| ead systens.

The following data are derived from reports of the pilot-in-conmand
of the NARL aircraft. NOSC data are unavail abl e.

10/ 6 70°24’ N
145°59'wW
2 BO

70°13'N
143°48'W
BO
70°15'N
143°49'W
BO
70°14'N
143° 45" w
BO
70°13'N
143°44'W
3 BO *** *** Note: Near Barter Island eight bow-
heads were seen heading west:
1 cow with calf, 1 adult.

70°13'N
143°30'W
2 BO

10/ 7 70°34'N
146°34'W
BO

10/ 8 70°37' N
147°15'W . xx
BO *** Note: Believed to be same famly as
seen on 10/6

70°37'N
147°15'W
2 BO * % %
70°39' N
146°58'W
2 BO
70°39'N
147°7'W
BO

= Bowhead ** R = Ringed
= Beluga BD = Bearded
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VWhal es* Seals** Walrus Bear
70 °41'N
147°7'W
2 BO
70°40'N
147°11'w
1 BO
10/11 70°42'N
148°2'W
3 BO
All sonobuoy tape recordings are currently under review at the NARL
and will be nmade available to BLM at the conclusion of review and
not ati on.
* BO = Bowhead ** RI = Ringed
BE = Beluga BD = Bearded
G = Gay
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The following is a brief narrative summary of observation
aboard the R/V NATCHIK.

General : The NATCHIK was equipped wth:
DElI Recei ver
Nakamichi Cassette Tape Recorder
Modi fied 41A Sonocbuoy

The hydrophore was deployed over the side of the NATCH K - away

from the ship’s hull. The NATCHIK had been rigged so that only
12 volt power was required for life support systems and conse-
quently no “ship noise” would disturb recordings. The ship would

transit to an area designated and then shut down. The intention
was to then drift for a sufficient time to nonitor underwater
sounds - if any.

The following is a list of dates and locations nonitored by the
NATCHIK together with surface nounted buoys deployed and their
| ocati ons:

8-16-79 70 14.2'N 147 4w to
70 19'N 147 14'w then to
70 22.5'N 147 32.5'Ww where renai ned overnight.

NOTE : No significant sounds.

8-17-79 70 17'N 147 31'Ww to
70 16.5'N 147 13'W

Anchored buoy at the Newport entrance.

NOTE : No significant sounds. Heavy ice novenent near
anchored buoy.
8-18-79 Anchored buoy at Mary Sachs entrance,
NOTE : No significant sounds. Heavy ice novenent near

anchored buoy. Cl ocked ice novenent at plus 3
knots via radar.

8-19-79 Monitoring from behind Flaxman Island.
NOTE © No significant sounds.

8-20-79 Determ ned that buoy at Mary Sachs is gone.
Preparations to get underway.

8-21-79 70 14.5'N 147 02'W  transect 270°T to
70 14.5'N 147 04’ w
70 14'N 147 12'w transect 300"T to
70 14’ N 147 14'W

NOTE : No significant sounds.
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8-22-79 70 16.8'N 147 03’ W transect +to 270°T
70 16.8'N 147 05 W
70 16.8™M 147 11'w transect to
70 16.8'N 147 14'w

NOTE : No significant sounds.

8-23-79 70 18'N 147 21'w transect to 310°T to
70 18'N 147 24’ W
70 22.5' N 147 31'w transect 270°T to
70 22.5' N 147 33'W

8-24-79 Remain in the vicinity of Narwhal Island.

NOTE : WAs able to contact KARLUK via radio and determ ne
their source and frequency.

8-25-79 70 19'N 147 39°'W transect to
70 17.5'N 147 39w )
70 24° N 148 32w nonitor
8-26-79 70 24’ N 148 32'w nonitor
NOTE : No significant sounds.
8-27-79 70 29' N 148 30'w transect to
70 29'N 148 26’ w

NOTE : No significant sounds.

8-28-79 70 29.5'N 148 21'w
70 27' N 148 23'W transect to
70 27'N 148 21'w

NOTE :  No significant sounds.
8-29-79 70 10.6'N 146 53’ w

NOTE : No significant sounds.

8-30-79 70 05.5N 146 12'w
NOTE : No significant sounds.
8-31-79 Anchor ed buoy at
70 07N 146 15'wW
NOTE :  Two hours after setting buoy it was carried away
by ice.
9-1-79

NOTE : No wvessel nonitoring.
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9-2-79 Buoy anchored at
70 07'N 146 12'w

NOTE : Between 9/3 and 9/5 buoy was again renoved by ice.
9-3-79 70 12'N 146 00'W

NOTE ©: Attenpted to place a nodified 57A sonobuoy outside
Flaxman |sland using a kayak. The buoy lasted to
9/7/79 but no significant sounds were heard.

At this tine the ice was in such close proximty to the island
that on the night of 9-7-79 our camp was visited by a nother polar
bear with two yearling cubs. The evening of the 7th, the winds and
current direction conbined to impact the ice floes against the shore-
line. Also at this time the water tenperature had dropped from a
previous plus 6 degrees C to O degrees C in a 24-hour period. The
air tenperature had fallen from 5.50 to O degrees C. It now ap-
peared that freeze-up would not be too far behind and canp was then
pulled back to the abandoned DEW Line site at Savakvik Point (Bul-
len Point).

Between 9/8/79 and 9/16/79 there were only three days of good
weat her. For the nobst part, heavy fog together with blow ng snow
were the “norm * Oh 9/16/79 it was decided that the vessels could
be of no further value, although a buoy had been deployed at 70°
13'N 147° 00'w from 9/10/79 to the departure date, with no signif-
icant sounds recorded.

In order to utilize Bullen Point as nuch as possible, stores
were renmoved from the ALUMIAK with the intention of inhabiting an
abandoned bui | di ng. A radio was installed for communication. A
three-wheeler was left for transportation from the aircraft parking
area to the buildings (approximtely one and one-half niles) . Un-—
fortunately, the three-wheeler would not function correctly. After
maki ng that walk in freezing weather several times and with one of
the survey personnel being handicapped in walking ability (Don
Ljungblad), it becane obvious that Bullen Point would have to be
abandoned. The project moved to Deadhorse and NANA Canp.

Al sonobuoy tape recordings are currently under review at the

NARL and will be nmde available to BLM at the conclusion of review
and notation.
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NOTES

R Dronenburg

On the 19th of August 1979 we were visited by a group of
Eski mo people from Barter |sland. It is their habit to cone to
Flaxman Island at this time of year to hunt caribou. The people
i nvol ved were:

Dani el Akootchook

Ceor ge Akootchook

Mary akootchook

Joe Akootchook

Eddi e Rexford - young adult

LI oyd Gordon - young adult
Thomas and Dorot hy Panningoona

M. Daniel Akootchook and Miry reported on whaling that had
taken place in the Flaxman Island area in years past. They re-
lated that the old sod hut that is reported to have been built
by the explorer, Leffingwell, was actually built by the great
grandfather of Mary Akootchock and that Mary had lived in the
hut for nmany years while her family hunted and fished that area.
Mary Akootchook was born on Flaxman Island in 1928.

Daniel Akootchook (a whaler in Barter Island) stated that
in past years whales would be found close to the shore of Flaxman
I sland and that Flaxman |sland was a good place for a canp. Fi sh
and cari bou were avail abl e nearby. Flaxman Island is about a 4
hour run by snmall boat from Barter Island.

Thomas and Dorot hy Panningoona verified the fact that whal es

were seen fromthe Flaxman area. Canden Bay was especially a good
pl ace to hunt.
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NOTES

Unusual Sounds Recorded by R/V NATCHIK
R Dronenburg

8/24/79

The R/V NATCHIK had been working towards Narwhal |Island
all day and then had reached an area where she intended to anchor
for the evening. There were two divers on board who were worKking
over the side of the R/V NATCHIK. The R/ V NATCHIK would have
been anchored at approxi mately 70° 23.5 N 147° 30'w. Underwater
sounds were heard which were at first faint and then grew stronger.
A radi o check reveal ed that the KARLUK (a vessel operated bv the
USGS) ‘was in the area performng work with an underwater device.
They later reported that they were producing a 1 KHz signal on a
1/2 second pul se and that they were then on a course that took
them from 70° 22’ N 147° 27'w to 70° 22'N 147° 37°"W  The tine pe-
riod involved was 1050 hours to 1125 hours. The wind was almost

dead calmwith a very heavy fog laying on the water. There were
sone small floes of ice in the area behind Narwhal Island to
about 2/5 coverage. There was no wave activity. In the early

afternoon the sun was trying to burn the fog off.

Weat her |l ogs for Flaxman Island area indicated a wird speed
of 1.5 to 7.0 KM/s for the entire day. Pressure ranged (kPa)

75.7 to 76.00 with wind direction E/NE. Tenperatures were about
30°F.
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Bl OTELEMETRY (RU 379)

| NVESTI GATOR
Erich H Follmann, Ph.D.

STATEMENT OF TASK
Continue devel opnent of a new dart-propelled radio-tag for marking whales.
Test the radio-tag in preparation for marking whales in San Ignacio Lagoon,
Baja Sur, Mexico during the winter of 1979-80.

PURPOSE
The ultinmate purpose of this research project is to radio-tag whales in
the Beaufort Sea to determne their novement patterns and migration routes
relative to the proposed Federal/State Beaufort Sea Lease Area.

To acconplish this project, new radio-tags are being devel oped for

testing on gray whales in Mexico. Specific objectives are to:

1. Develop and test ten radio-tags for use in Mexico.

2. Tag up to ten gray whales in San Ignacio Lagoon, Mexico, in coop-
peration With the tagging program of Oregon State University under
the direction of Dr. Bruce Mte.

3. Determine the effectiveness of both the tagging procedure and the
radi o-tag.

4, Determine the radio-tag's utility for tagging whales in arctic waters.

SCOPE
Radi 0-zags will be tested in Fairbanks for range of transmission, flight
characteristics, penetration characteristics and durability. Up to ten gray
whal es will be tagged in Mexico to determne their usefulness for arctic
proj ects.

METHOD g

The radio-tags are devel oped to be propelled froma dart gun. The dart
gun Was originally designed to fire dart syringes for chenical restraint of
animals. The radio-transmitter is built inside of a dart-like housing that
has a total length of about 16 cm A trailing whip antenna of about 40 cm
is attached and an attachment device is situated at the front of the dart

18



housing. The type of attachnment device has not been selected to date,
pending further tests. It will be designed for about 7.5 cm of penetration
into che skin and blubber. The dart housing and whip antenna wll be ex-
ternal and lay on the skin of the whale.

Sections of bowhead skin and bl ubber have been obtained from whal es
harvested at Barrow, Al aska. These will be used to test penetration char-
acteristics and hol ding effectiveness of attachment devices.

Gray whales will be tagged from small inflatable boats in San Ignacio
Lagoon, Mexico. Whales will be monitored from ground stations, from snall
boats and froman aircraft.

RESULTS

The type of radio-transmtter has been selected and two have been built.
Al stainless steel dart housings and antenna caps have been machined. Two
sections of bowhead whal e bl ubber and skin have been obtained froma bowhead
whal e stranded during Cctober near Barrow, Al aska.

Prelimnary testing of the flight characteristics of the radio-tag and the
durability of the radio-transmtter have been conducted. The results are very
proni sing.

ABSTRACT
Devel opnent and prelimnary testing of a new radio-tag were acconplished
during this reporting period. Plans are to tag up to ten gray whales in San
I gnaci o Lagoon, Mexico, during the winter 1979-80. Results of these tests
will det er mi ne the useful ness of radio-tags for novement studies of whales in
arctic waters.

COOPERATI ON
| wish to thank Telonics, Inc. for continued devel opment and suggestions
with regard to the transmitter used in the dart, The creative suggestions and
machining talents of M. Ned Manning, have been instrunmental in the success-
ful devel opnent of the new radio-tag. The staff of RU 579 provided the
addi tional bowhead whale tissues for testing the radio-tags.
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TISSUES (STRUCTURE/FUNCTION) (Ru 579)

t hat

I NVESTI GATOR

Thomas ¥, Albert, V. MD., Ph.D

STATEMENT OF TASK

In endangered whal es, deternmine the basic structure and function of tissues

are likely to be directly or indirectly affected by offshore oil devel oprent.

PURPCSE

There are four major objectives:

1.

I~

To obtain basic biological information fromindividual bowhead and gray

whales, utilizing aninals harvested by Eskimp hunters, as well as strand-

ed whales. Areas of particular interest include the structure of those
tissues most likely to be adversely affected, either directly or in-
directly, by offshore oil devel opnent. Such tissues include the visua
apparatus, digestive tract, reproductive tract, skin and respiratory
structures. Simlarly, values for the tissue concentrations of toxic
subst ances (heavy netals, etc.) will be determined prior to offshore
activity. In addition, a search will be made in all tissues exam ned
for evidence of age-related changes, any changes indicating disease, and
di fferences between the Zngutuk and other bowheads. Both external and
internal parasites will be collected when encountered, and identified

Al so, stomach sanples will be collected for identification of individua
food itens.

To develop data for conparison with future studies to determne the

ef fects of developrment within the oil |ease area on bowhead and gray
whales.,

To provide physiological and structural data on the endangered whal es
that occur in the |ease area of the Beaufort Sea. Such data will also
be useful on a conparative basis.

To provide continued direct support by means of bal een collection for
Research Unit 380, Baleen Plate Fouling.

SCOPE

This Research Unit is concerned with the endangered whal es occurring in the
proposed | ease area, namely the bowhead and gray whales. This investigation
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deals with the individual whale and then relates this information to the
popul ation. A major effort is directed toward the deternination of the nor-
mal structure of critical tissues and organs and thereby assessing function.

This is a multifaceted research effort with the nature of the tissue
exam nations being: gross, microscopic, clinical-chencal, radiographic,

m cr obi ol ogi cal, cytogenetic, parasitological and toxicol ogical.

Exam nation of individual whales is linmted to those which are either
hunter-killed or stranded. Hunter-killed whales are available during the
spring from Barrow, Wainwright and Point Hope to the west of the |ease area,
and during the fall from Barrow to the west and from Kaktovik to the east.

Al though the bowhead travels through much of western and northern Al askan
coastal waters (and thereby through proposed and potential |ease areas), the
animal is available for sanpling only at the whaling villages. Such sites re-
present unique opportunities for the collection and exam nation of critical
tissues fromthis far-ranging whal e.

METHODS
The basic nmethod of collecting data wastoexamine those tissues collected
during the fall 1979 whaling season.

Col | ection of Tissues

Hunter-Killed Wales. Five whales were harvested during the fall of 1979.
The nmethod of exam nation is described bel ow,

Exam nation of Tissues

When examining tissues, major enphasis is placed upon the foll ow ng:

1. Determine the normal structure of the tissue and its relationship to
other tissues.

2, Search for changes that are associated with age in other better studied
ani mal s.

3. Search for evidence of disease (infectious, toxic, etc.).

4. Search for differences between the ingutuk and other bowheads.

5., Assessnment of tissue function in light of the deternined structure and
clinical chenical findings.

Ti ssue exam nations include gross, mcroscopic, clinical-chemcal, radio-

graphi c, mcrobiological, cytogenetic, parasitological and toxicological. The
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nature of these exanm nations is described bel ow

G 0SS examination of tissues. To the extent possible, the entire re-

productive tract, stomach and one lung are transported to the Animal Research
Facility (ARF) at the NARL. At the ARF they are exanmined for orientation,
gross structure, and the other determinations identified above.

M croscopi c exam nation of tissues. Suitable sanples are preserved and

exam ned by light mcroscopy and in sonme instances, electron mcroscopy. Tissues

exam ned include the visual apparatus, reproductive tract, digestive tract, res-
piratory tract, skin, cardiovascular structures, inmune tissues, and others.

Clinical -chem cal exam nation of tissues. Bl ood and urine exam nati ons

include: cellular studies, ionic concentrations, hormone levels (particularly
reproductive hornones), and others.

Radiographic exami nation of tissues. The limted data available indicate

that ossification (as noted radicgraphically) of the carpal bones nmay be
correlated with total body length (age?). In addition, variability has been
noted in the number of metacarpal bones. Therefore, the bones of a flipper
are examned for apparent density and numerical variation.

The long bones of the flipper are exam ned for the presence or absence of
t he epiphyseal cartilage. This cartilage is present in the |ong bones of physi-
cally immature animals. The flippers which contain such long bones are kept by
the whalers. Flippers, are tenporarily borrowed so that the necessary “X-rays”
may be taken at the ARF. The frozen flippers are returned to their owners un-
harmed. At present, there is no reliable way of aging bowhead whales. The
met hod described here differentiates between mature aninals and those still
growing. Bone density studies may also be helpful in resolving the degree to
which the Zngutuk differs from other bowheads.

M cr obi ol ogi cal exami nation of tissues. Serum from harvested whales is

exam ned serologically for evidence of contact with: known marine mammal

pat hogens, major pathogens of domestic manmmals and certain exotic diseases.
Viral and bacteriological isolation efforts concentrate on the nouth,

throat and upper respiratory tract. Enphasis is placed on attenpts to isolate

pat hogens and to provide an insight iato the normal mcrobial flora of the upper

regions of the respiratory and digestive tracts. Pathogens and potential path-

ogens often reside in these two areas and are usually kept in “check” by bodily
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def ense. In a stressed ani mal or one weakened by another condition, these

m croorgani sms mey break through the bodily defenses and cause disease. An
obvious source of stress is an unsuccessful chase with the aninmal escaping.

A |l ess obvious source of stress, but one which may affect |arge nunbers of
bowheads, is the unknown inpact upon the population from significant offshore
devel opment .

Cytogenetic exam nation of tissues. The cytogenetic exam nation of bow-

head whale tissue is of particular inportance as a possible neans to reveal

the degree to which the <ngutuk differs from other bowheads. The nethods em-
ployed are the usual procedures of manmalian cytogenetics; i.e. , the establish-
ment of cultivated cell |ines and heterogeneous staining (or “banding”) of
fixed, air-dried cells. Chromosomal polynorphism in cetaceans is particularly
wel | denmonstrated by a staining procedure called ‘'C banding”.

Parasitol ogi cal examination of tissues. Intestinal contents, 1liver, nuscle

and “blubber are examined for parasites. The parasite burden of harvested whal es
shoul d be determined so that basic information is available prior to offshore
devel opnent .

Toxi col ogi cal exam nation of tissues. The methodol ogy includes a deter-

m nation of the foll ow ng toxic substances: chlorinated hydrocarbons, such as
DDT (including its breakdown products) and PCB's; and metals including |ead,
mercury, zinc and cadnmium  The blubber is exam ned for chlorinated hydrocarbons
and the liver, spleen, Kkidney and skeletal muscle for heavy netals. In view of
the possibility that offshore devel opnent might increase the deposition of toxic
substances in whale tissues, and noting that the bowhead whale is a human food
item it is deemed essential that such chem cal determnations be perforned in
a laboratory whose capability and commitnment of safeguarding human health are
above reproach. The U S. Departnent of Agriculture, Meat Inspection Service,
was requested to performthese exam nations. Prelimninary discussions have indi-
cated that they are willing to perform such determ nations at their Beltsville,
Maryland | aboratory with funding to be provided through an interagency agreement
petween USDA Meat Inspection Service and BLM.

In view of the long range inplications that offshore devel opment may have
upon the accunul ation of toxic substances in the bowhead whale and its utilization
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as a human food item an active tissue storage program was undertaken.
Archiving of tissue sanples allows for the retrospective analysis of tis-
sues so that when hydrocarbon analytical procedures are refined, pre-
devel opment baseline values can still be generated. It also provides for
the retrospective analysis of tissues.

RESULTS

A total of eight whales were exam ned during the period of August
t hrough Cctober, 1979. There were six bowhead whales and two gray whal es.
Three of the whales were stranded (2 gray and 1 bowhead) and five (bowheads)
were harvested by Eskino hunters. Six of the whales were exanmined by T. F.
Al bert, one was examined by a consultant to the project (L. Dalton) and one
by another investigator on the project (G Jarrell), who at the tinme was a
part-tine enployee of the National Marine Fisheries Service).

Fi ndings pertaining to these eight whales are included bel ow under the
foll owing headings: Stranded \Wales, Eskinp Harvested \Wal es, and Summary
of Fi ndings.

Stranded Whales

Three stranded whales were examned (1 bowhead and 2 gray). The two
gray whales were |located during a two week period in August when efforts
were made to exami ne the coastline by aerial survey from Point Lay (south-

west of Barrow) to Xaktovik (on Barter Island). The coastline was ice free;
however, poor weather resulted in a reduced effort. Single engine aircraft
were used.

Barrow and Southwest to Point Lay. Two stranded gray whal es were seen.

One (GNV 79-1) was at the water’s edge approximately 27.2 km above Wainwright.

It was a well-deconposed male, 8.0 min length. A blubber sanple was taken
for toxicological determinations. The second stranded gray whale (6w 79-2) *
was nearly covered by sand at the water’'s edge approximtely 3.2 km bel ow
Wainwright. It was well-deconposed and approximately 8.7 min length.  Sex
could not be determned due to extent of burial. A blubber sanple was col -
| ected for toxicological determinations and the right eye was collected for
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mor phol ogi cal studies. ‘Tw feeding gray whal es were seen approximtely 1.6
km of f shore; one was 8.0 km bel ow Wai nwright, the other 16 km above Wain-
wright.

No stranded bowhead whal es were seen between Barrow and Point Lay;
however, siX bowhead skulls were noted at various spots along the beach
The skulls were all well-bleached and obviously the whales had died years
before. Two skulls were |ocated near Feint Franklin, one about 27.2 km
above Wainwright, two about one-half way between Wainwright and Icy Cape,
and one about 6.4 km bel ow I cy Cape.

Barrow and Sout heast to Kaktovi k. On 16 Cctober 1979, a stranded bow-
head whale was |ocated approximtely 12.8 km southeast of Point Barrow on

a barrier island. Its location was called co our attention by an Eskinmp
hunter (Harry Brewer, Sr.). The animal was exanined by cooperating person-
nel of the Naval Arctic Research Laboratory (Dr. Les Dalton, study consultant
and veterinarian, and M. George Selby, supervisor, Animal Research Facility.
The animal was a male, 15 min length and presently frozen in ice. The cause
of death of the animal is not apparent at this time. The exposed muktuk was
harvested by Eskim hunters. The cooperating NsRL personnel obtained various
speci mens including skin and an eye. They also collected sanples and took
measurenents for the Nacional Marine Fisheries Service

On 30 Septenber, while going to Kaktovik for fall specimen collection
a large (approximately 6 min length) object was noted on the beach of one
of the barrier islands, approximtely 16 km southeast of Point Barrow. Due
to high winds a |anding was not possible. The object seemed to be the re-
mai ns of a carcass consisting of nunerous bones and fleshy remants.  From
its size it was likely the remains of a whale. A return visit approximtely
two weeks later showed no trace of the carcass. A severe storm had occurred
during the interval

During the August aerial survey no stranded whal es were seen between
Barrow and Kaktovik. One bowhead skull was seen approximately 40 km west
of Barter Island. It was from bowhead whal e 78XKKL which was butchered at
that site during the fall 1978 whaling season.
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Eski no Harvested Whal es
During the fall whaling season, ‘bowhead whales are regularly hunted

by residents of Barrow and Kaktovik. As indicated earlier, five bowhead
whal es were taken ‘Dy Eskino hunters during the fall 1979 whaling season
All five were taken in waters off the village of Kaktovik which is on
Barter Island, east of the lease area. The whales were pulled onto the
beach for butchering. The successful whaling captains and their crews
were very cooperative and with their assistance numerous speci mens were
col | ect ed. Due to the nature of the fall hunt, it is often several hours
fromthe time the animal is killed until sanples can be collected. Such
a delay resulted in some of the aninals being exam ned at night which,
therefore, limted both the quantity and quality of the tissue specinens
We were especially fortunate to have obtained several very valuable
speci mens which included: stomach contents fromall five whales, three
intact brains, a piece of the cervical part of the spinal cord, an intact
bl owhol e, eroded areas in the rear of the nouth of one whale, nobst of a
heart, a uterus and a pituitary gland. The presence of freshly ingested
material in the stomach of each of the five whales indicated that the whales
were feeding in the Barter Island vicinity. [In each instance the stonmch
contained & to 23 liters of "fluidy" material. The fluid portion was rusty
red to dark red in color and seermed somewhat “oily”, being a little nore
viscous than water. The particulate material consisted of numerous small
(2-20 nmlong) “shrinp-like” organisms. Many other tissues were collected
and nost are nentioned below. Listed below are each of the five harvested
whal es and pertinent cbservations. The various sanples collected have
been sent to other investigators associated with this Research Unit for
detailed study.

Bowhead Whal e 79kk2. This animal was captured by Joseph Kaleak on
20 Septenber 1979. While towing the whale to shore, it was lost in a storm

When the storm subsided it was readily |located and beached on 22 Septenber
It was a male, 12.5 min length.

Sampl es collected for histological study include: several skin sanples,
surface of tongue, Jacobson's organ, roughened areas of upper lip, hairs on
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lower jaw, entire penis, nipples, cross section of fluke, intact blowhole,
eye, tendon, “core sanple” extending from skin through bl ubber to under-
lying nuscle. The aninmal seemed to be a sexually mature male with the
testicles being approxinmately 82 ecm in length and 38 cmin diameter. Un-
fortunately the testicles were undergoing deconposition and, |ike other
internal structures, are of limted histological value. Approximately 3/4
of the heart was recovered intact. Due to extensive deconposition it is
of value only for gross studies. Since the heart is a prized food item
this nearly conplete specinen may be one of the few (or the only) that
will be available for study. Qher sanples include: stomach and col on
contents, a urine specinen and tissue sanmples for parasitol ogical and
t oxi col ogi cal evaluation. Several swabs were collected for bacterial and
viral isolation. An intact segment of gumwi th baleen plates still in
pl ace was obtained for use in the Bal een Fouling Study (RU 679).

Bowhead Whal e 79KK2. This aninmal was captured by Joseph Kaleak on
6 Cctober 1979. It was a female, 10.5 min length. Sanples collected

for histological study include: several skin sanples, an area of erosion
in the rear of the nouth, a “core sanple” extending fromthe skin through
the bl ubber to the underlying nmuscle, several ear canal sanples, vascular
rete from foramen magnum intact brain, area of meninges beneath brain,
ki dney, |ymph node, snall piece of ovary, pancreas, eyelids and entire
st onmach. Qt her specinmens include: stomach contents, colon contents,
intact brain and tissue sanples for parasitological and toxicologica
evaluation. Several swabs were taken for bacterial and viral isolation
Skin and lung were collected for cell culture. An intact segment of gum
with baleen plates still in place was obtained for use in the Bal een
Foul ing Study (RU 679).

Bowhead Whal e 79KK3. Tunis aninmal was captured by Alfred Lizn on

8 Cctober 1979. It was a nale, 10.1 min length. Specinens collected for

hi stol ogi cal study include: skin, irregular gray colored areas of skin in
rear of mouth, spinal cord surrounded by wvascular rete in vertebral foramen
of first cervical vertebra, contents of the vertebral foramen froma vertebra
just behind the ribs, bone (vertebral spinous process) and entire spleen
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small bl ocks of skin extending fromthe surface to the underlying tissue
were collected for electron mcroscopy. Oher specinens collected include:
tissue sanples for parasitol ogical and toxicological evaluation, stomach
contents, colon contents, intact brain, several swabs for bacterial and
viral isolations and skin for cell culture.

Bowhead Whal e 79KR4., This animal was captured by |saac Akootchook on

10 COctober 1979. It was a male, 10.6 min length. Specinens collected
for histological study include: pituitary, neninges beneath brain wth
underlying vascul ar rete, intact atrio-ventricular val ves, intact sem -
| unar valves of heart (aortic?), lung with pleura, wmucosa of roof of nouth
wi th baleen on each side, small baleen with the skin nedial and lateral to
it, section where upper lip neets roof of nouth anteriorly with a groove
mar ki ng the junction, spinal cord fromvertebral foramen of first cervical
vertebra, contents of vertebral foramen of a vertebra just behind ribs,
intact penis and intact spleen. Oher specinens include: tissue for para-
sitol ogi cal and toxicological evaluation, stomach contents, colon contents,
a serum sanple, intact brain and a louse. Several swabs were taken for
bacterial and viral isolation. Skin and lung were taken for cell culture.
Bowhead Whal e 79KK5. This animal was taken by Archie Brewer on 11
Cctober 1979. Stomach contents were collected by National Marine Fisheries
Service personnel at the site (G Jarrell),

Sunmmary of Fi ndi ngs

1. Eight whales (6 bowhead and 2 gray) were exami ned from August
t hrough Cct ober.

2. O the eight whales, three were stranded (2 gray and 1 bowhead)
and five were hunter-killed bowheads.

3. The two stranded gray whales were southwest of Barrow

4.  The stranded bowhead was |ocated approxi mately 13 km sout heast
of Point Barrow (between Point Barrow and the | ease area).

5. During the fall, Eskino hunters regularly hunt the bowhead in the
waters off Kakrtovik and Barrow.

6. The five hunter-killed bowheads were taken in waters off Kaktovik,
to the east of the |ease area.
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7. al1 five hunter-killed bowheads had recently ingested food in
their stomach, indicating that bowheads feed in the Barter
Island area.

8. (One of the harvested bowheads (79KK1) appeared to be a sexually
mature mal e.

9. Specinens collected that are of major significance include:
stomach contents, a nearly intact heart, intact uterus, three
intact brains, a pituitary gland, spinal cord sections and
erosions in the nouth of one whale.

10.  Cooperation provided by the successful whaling captains and their
crew nmenbers during the butchering process was excellent.

11. Cooperation between PRQIECT WHALES personnel and National Marine
Fi sheries Service personnel at the butchering site was excellent
and resulted in an enhancenent of the field success of each.

ABSTRACT

A total of eight whales (6 bowheads and 2 grays) were exam ned from August

through Cctober, 1979. Three were stranded (2 gray and 1 bowhead) and five
bowheads were harvested by Eskino hunters in Kaktovik. Samples were col -
lected fromall whales and these are currently being anal yzed by the various
investigators associated with this project. Results will be included in the
final report.

COOPERATI ON
Ti ne cooperation and assistance of the various Eskinmo whaling captains
are gratefully acknow edged. NARL and NMFS personnel aided significantly
with the collection of tissues. Baleen plate sieves with attached gums
were provided to Dr. Lee Braithwaite for Baleen Fouling Studies (RU 679).
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TROPHICS (RU 679)

| NVESTI GATOR
Lee F. Braithwaite, Ph.D.

The Trophies Research Unit is subdivided into two separate studies. The
first involves collection and identification of prey species in the proposed
Federal / State Beaufort Sea Lease Area and in the digestive tracts of bowhead
and gray whales. The second is a study of the filtration rates and efficiency
of the bal een apparatus, including determ nation of the effects of oil on the
bal een. Wrk was conducted on both studies during this reporting period. Each
i s discussed separately bel ow

BENTHIC STUDIES (RU 679a)

STATEMENT OF TASK
Research will identify the kinds and relative abundance of major prey spe-

ties in the Beaufort Sea Lease Area and in the digestive tracts of bowhead and
gray whal es.

PURPOSE

This research will determne natural, baseline, ecological conditions for
the |ease area, an area vulnerable to possible future petroleumspills. It wll
al so prepare information that will determine if the food and feeding habits of
bowhead and gray whales will suffer or change if a spill of petroleum occurs.

Stomach and intestinal contents will be obtained from bowhead and gray
whales . Pelagic and planktonic species found free in the environment and in
the alinentary canals of the whales will be identified. A census will be nade
of epibenthic and shallow burrowing organisms in the |lease area to determ ne
ultimately if any of these organisms are present as food in the whales.

Finally, there will be a comparison of findings of the plankton in whale
digestive tracts with the plankton found free in the water.

SCOPE
The scope of this research is to determine the food of bowhead and gray
whal es by | ooking at what food is available in the oil |ease area and what food
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is actually in the digestive tracts of whales. Results fromthe study will

be vital for conparison with possible fucure studies of whale food and feeding
after an oil spill, if such were to occur.

METHODS

Food contents from stomachs and intestines of bowhead and gray whal es
were obtained. Prey were taken fromfive whales by Dr. Tom Al bert, after
Eski nos had harvested the whales. Pelagic, planktoniec and benthic prey
species found in the alimentary canals of whales will be identified.

Col l ections were nade of potential whale prey in the Beaufort Lease Area
by SCUBA col |l ections, bait box experiments with tine-lapse underwater photo-
graphy, dredging and grab sanpling of epibenthic and shallow burrow ng organisns.
It will then be determined if any of these species fromthe |ease area are pre-
sent in the whales. The research will coordinate plankton findings in whale

guts with the plankton identification and distribution studies made by Dr. Rita
Homer (RU 479).

RESULTS

A BLM decision during this quarterly period allowed stomach and intestinal
contents of bowhead whales to be sent directly to John Burns for identification
of prey species under a separate contract.

A col lection of epibenthic and shall owburrowing organisms in the oil [ease
area was carried out between 15 August and 15 September, 1979. A total of four
grab sanples were taken near Flaxman |sland, as indicated in Figure 2 (G 1-4),
Much better quantitative and qualitative collections of benthic organisns were
made with dredge sanpling; therefore, grab sanpling was termnated. Sanpling
operations were based on Flaxman |sland, working from the AZumiak and using
SCUBA phot ography to docunent bottom types and benthic popul ations of both
seaweeds and macro-invertebrates.

A total of 74 dredge sanples were taken throughout the oil |ease area.
Thirty-nine dredge sanples, 5 kmin length, were taken using a Boston Whaler
fromthe NARL, and a total of 37 dredge sanples were taken with the ¥atchik
fromthe NARL. Localities of dredge sanples taken with the Boston \Waler are
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indicated on Figures 2-5 (dredge sanples D 1-39). Localities of dredge
sanpl es taken with the Natchik are indicated on Figures 5 and 6 (dredge
sanples D 40-74). The coordinates for each #atchik dredge sanple are
included in Table 1.

A1l collections of seaweeds and nmacro-invertebrates recovered from
the dredging operations are stored at the Brigham Young University in

Dr. L. F. Braithwaite's laboratory. In the future, if there is an oil
spill in the area where the collections were made, and if BLM decides to
conpare benthic faunas and floras before and after a spill, the collections

w |l be available for possible identification and quantification of the
marine organisms present.

ABSTRACT
Epibenthic and shal | ow burrowi ng organi sms were collected in the pro-
posed Beaufort Sea Lease Area. A total of 74 dredge sanples were taken.
Sanpl es are being stored at Brigham Young University.

COOPERATI ON
The staff of RU 179 provided field support for collections in the
Beaufort Sea.

BALEEN FOULI NG STUDIES (RU 679b)
STATEMENT OF TASK
Research will determne the filtration rates and efficiency of the

bowhead whal e’ s bal een apparatus before and after exposure to experinental
Prudhoe Bay crude oil, diesel oil (#1 and #2), gasoline and oil dispersal
sol utions found at spill locations. Future studies will include simlar

i nvestigations using other baleen whale species for conparative purposes.

PURPOSE
This research will determine to what degree the feeding habits, bal een
filtering efficiency, and the general well-being of the bowhead whale will
be affected if a petroleumspill occurs in the Beaufort Sea.
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TABLE 1. Dredge Sanples taken with the Natehik

Coordi nates of Dredges Section Number Dredge Sanple No.
146° 55 W 749 40
70° 13" N
146" 57" W 749 41
70° 14" N
147 3 W 792 42
70° 14’ N
147° 10" w 791 43
70° 14" N
147° 5 w 748 44
70° 17" N
147° 11" W 147 45
70° 17" N
147 21 W 702 46
70° 21" N
147° 34' W 656 47
70° 23 N
147° 43 W 655 48
70° 24" N
148" 34" W 605 bor der | i ne 49
70° 25 N
148° 41" W 560 50
70° 27" N
148° 47" w 559 51
70" 28" N
148° 48 W 515 52
70° 30" N
148° 45" w 515 53
70° 30° N
148° 38 W 516 54
70° 29" N
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TABLE 1. Cent inued

Coordi nates of Dredges Section Number Dredge Sanple No.
148° 30" W 517 55
70° 30" W
148° 21" W 518 (no organisns) 56
70° 29" N
148° 11" W 518 57
70° 27" N
148° 8 W 519 58
70° 27" N
148° 12 W 563 59
70° 27" N
148° 17" W 562 60
70° 26" N
148° 22" W 562 61
70° 27" N
148° 27 W 562/ 561 border 62
70° 27 N
148° 18 W 606 63
70° 25" N
148° 9" w 607 64
70° 24" N
147° 58" W 653 65
70° 24" N
147° 490 W 654 66
70° 21" N
147° 39" W 655/ 699 bor der 67
70° 19" N
147° 36' W 744 68
70° 16" N
147° 29" W 789 69
70° 16" N
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TABLE 1. Conti nued

Coordi nates of Dredges Section Nunber Dredge Sanple No.
147° 26'W 745 70
70° 17° N
147° 28 W 701/745 bor der 71
70° 18 N
147° 19 w 790 72
70° 15' N
147° 13 w 791 73
70° 15 N
147° 3' W 836 74
70° 13" N
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Specific objectives are to:

1. Determine the water flow rates and filtration efficiency through
the bal een apparatus before experinmental petroleum and petrol eum
di spersal agents used during spill cleanup are used for fouling
of the baleen hairs

2. Determine to what specific degrees fouling of the baleen hairs
produces matting and other abnornalities to the points where
filtration efficiency dininishes by allow ng other than norna
size classes of plankton to escape that would, under wumfouled
conditions, be caught.

3. Fornulate a statistical nodel from experimental data gathered
that will predict which spill conditions will pose danger to the

feeding capabilities and well-being of the bowhead whal e popul ation
in the Beaufort Sea

SCOPE

This project will determine what the plankton-filtering efficiency is
for bal een plates under unfouled as well as under varying degrees of petroleum-
fouled conditions. The results of this research programwill allow prediction
of the point at which the feeding of baleen whales might be inpaired due to
petrol eum foul i ng of the bal een feeding apparatus. Feeding inpairment could
cause the whales to nmove out of their preferred habitats and possibly threaten
the well-being and survival of bowhead and gray whales, in particular, and
bal een whal es, in general

METHOD S
Desi gn of the Experinental Apparatus

The experinental apparatus of the presently .operating system (Mde
nunber one) consists of a water chilling and storage unit and a bal een
filtration unit with inter-connecting plunbing, valves, flow meter, and a
mari ne water punp, that sends water throughout the entire system

The water chilling and storage unit consists of a 0.7 ni freezer
(with a water storage tank inside) and three 725 & water storage tanks,
one of which has a glass front. The freezer and the two storage tanks
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without a glass front contain crushed ice to chill experinental sea water
to arctic equivalent tenperatures

The baleen filtration unit consists of a plexiglass container that
i s subdivided into chambers. Above, a water receiving chanber |ies next
to a filtering chanber, and below, there is a water level regulatory cham
ber and further below a water collecting chamber with a filter connection
leading fromit.

The filtration chanber has a series of 50 baleen plates nounted in
its base with the baleen hairs’ and upper, nedial faces of the bal een plates
formng the floor. The floors of the receiving and filtering chanbers
have the same curved profile as the natural curvature of the nmedial face
of the series of baleen plates. A gate separates the receiving chamber
fromthe filtering chanber. The gate's |ower edge has the same curvature
as the floor of the chanbers. Wen the gate is opened a uniform |ayer of
water is introduced over the bal een plates.

The first, upcurrent half of the baleen plate series, is conpletely
covered with a piece of thin plexiglass. Wter flows over the |eading
edges of the plates. The hairs, up to 20 cmin length, streamat right
angl es downcurrent to forma filtering |layer over the spaces between the
baleen plates. If the first spaces between plates weren't covered, they
woul d have inconplete hair coverage and make filtration data invalid. Hairs
fromthe covered plates extend beyond the covering to provide natural hair
coverage for the exposed portion of the bal een series.

The baleen plate series is mounted into the filtering chanber with
the whale’'s intact gum providing natural spacing of the baleen plates at
one end and a nilled plexiglass bar with grooves providing the proper
spacing at the other. Both ends of the baleen plate series are then placed
in box-like receptacles at the ends of the filtering chanber and enbedded
securely in wax; thus leaving an extensive central area of the bal een se-
ries free for filtration testing. The chanber below the filter chanmber main-
tains a constant water |evel above and around the bal een plates during fil-
tration experiments as water passes down through the bal een plates by gravity
force. The water collecting chanber bel ow the chanber just described has



a drain pipe leading fromit. This pipe |eads back to the water storage
tanks. It has a nitex net installed inside an enlarged PVC pipe section,
so that only conpletely filtered water is allowed to return to the water
storage tanks.

Functional Operations of the Experinental Apparatus

By opening a 15.2 cmvalve, water with plankton is allowed to pass
fromthe glass front water storage tank to the water receiving chanber of
the baleen filtration unit. The water then passes beneath the el evated
gate of the receiving chanber and flows over, down, and between the bal een
plates. As in a baleen whale's nouth, plankton is filtered fromthe
water and retained by the stratum of nunerous fine baleen hairs that ex-
tend at right angles across the regular spaced openings between the bal een
plates. The filtered water then passes through the water |evel regulatory
chanber by way of a valve and to the water collecting chanber below.  From
the latter chamber, the water, with assistance fromthe water punp, passes
through the pipe and tube with the nitex net. Any plankton that slipped
through the baleen plates is trapped in the net. \Water then flows back to
the water storage tanks to be recirculated. The flow meter quantifies the
amount of water passing through the baleen filtration apparatus with each
experimental run.

Experimental Procedures

1. Brine shrinp fromthe Great Salt Lake near the Brigham Young
Uni versity are used as the experinental plankters. Very large popul ations
of these organisns occur in the |ake because of a |ack of predators in
their habitat. The upper size range of adult shrinp is conparable to the
upper size of natural euphausid krill upon which bowhead whales feed. In
the laboratory, brine shrinp eggs are hatched regularly, and their |arvae
are raised by feeding themcultured algae. The nauplius | arval stages
are harvested on a regular schedule to get a gradient of plankton-class
sizes. The smaller larval stages of the shrinp are conparable with the
si zes of copepods on which bowhead whal es nmost commonly feed. Brine
shrinp serve extrenely well for the experinmental filtration requirenments
of this study because of ontogenetic uniform classes of growth sizes,
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their great |ocal abundance and their size simlarity to the natural foods
of bowhead whal es.

2. Unfouled, unchilled to chilled water with plankton of one size at
a time is punped through the baleen filtration system using nunerous test
runs to calculate the filtering efficiency of the baleen apparatus. The
nunber of introduced planktonic organi sms and total mass of the plankton
are calculated at the start of an experinental run. A sinmilar calculation
of plankton individuals and nass is made from plankton that escapes through
the bal een apparatus and caught by the nitex filter net in the return
plunbing line. The filtering efficiency of the whale s baleen plate
apparatus is determned by subtracting the counts caught in the nitex
filter net fromthe counts introduced initially in the glass front storage
tank.

3. Chilled and unchilled waters with suspended petroleum and oil
spill chem cal dispersants are passed, one conbination at a time, through
the apparatus for varying periods of tine to produce a gradient of con-
ditions for baleen hair fouling. Plankton of differing class sizes is
sent through the experimental apparatus to check conparative filtering
efficiencies. Petroleum and chenical dispersant buildup on the bal een
hairs is carefully neasured mcroscopically. The gradient of conditions,
fromslightly to strongly fouled, will be tested for comparative filtering
capabilities, and results will be conpared with those of unfouled test
runs.

4, After performing the foul ed bal een experiments, the apparatus
and bal een plates are cleaned thoroughly with a detergent. Cl ean bal een
plate runs will periodically be tested with a comparison of results with
the original unfouled runs to make sure clean plate runs have the sane
filtration characteristics as the unfouled runs. Al so, when a cal cul ated
5%Z of the baleen hairs have been |ost during experimental runs, a new
bal een series will be installed in the apparatus. Hairs collected in the
nitex net will be retained to calculate the total hair |oss
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Concurrent Experinental Projects

1. Bal een plate series’ from ingutuk, gray, blue, hunpback and ot her
bal een whal e species will be simlarly and conparatively tested in the
above described experinental apparatus. Results will be plotted against
the feeding habits and food size requirements for each species to see
which would be the most seriously affected by oil spills. Presunmably
t he bowhead whale would be the nost seriously affected by oil spills
because of the extremely small food organisns that are filtered from
the water.

2. Baleen hairs fromthe above species of baleen whales will be
studied using a scanning el ectron microscope. The coarseness, texture
and distribution of the hairs will be conpared with the fouled and un-
fouled filtration characteristics and food size utilization for each of
t he whal e speci es studied.

3. A second experinmental filtration apparatus is being designed.

It will basically be a tall plexiglass box with a median vertical partition
inside. Baleen plates will be installed in a natural vertical position

as in a whales nouth, on the side of the right chanber. Pl ankt on nets

will be installed in the side of the left chamber. Filtration of bal een
plates, fouled and unfouled, Will be tested as the entire apparatus passes
underwater at the bow of a slow noving boat. A sinple conparison of

pl ankt on catches in both chanbers will give the filtration efficiency of
the tested bal een plate series.

RESULT S
During this reporting period the apparatus described above was fab-
ricated and installed. Filtering experiments are currently underway and
the results will be presented in the Final Report.

ABSTRACT
An apparatus to test the filtration rates and efficiency of baleen
pl ates was designed, fabricated and installed. Tests are currently being
conducted using brine shrinp as the experimental filtrate.
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COOPERATI ON
The staff of RU 579 provided bal een plate series from whal es
harvested at Kaktovik, Al aska.



PRQJECT - MANAGEMENT (RU 879)

INVESTIGATORS
John J. Kelley, Ph.D.
Gary A, Laursen, Ph.D
Erich H Follmann, Ph. D

STATEMENT OF TASK
This unit provides for the nanagenent of PRQIECT WHALES

PURPOSE
Primary responsibility is to respond to the contractual needs of the
BLM Quter Continental Shelf Ofice and, also, to coordinate all research
efforts and report preparation to nmeet project objectives.

SCOPE
This effort entails managenent and project organization for all re-
search efforts included in PROJECT WHALES

METHODS
All project organization, managenment and budgetory tasks are coordinated
and conducted by Drs. Kelley and Laursen. Report preparation is the respon-
sibility of Dr. Erich Follmann, the PROJECT WHALES Research Coordi nator.

RESULTS

During this reporting period four project related neetings were held:

1. A witing workshop was conducted in Seattle to conplete the FY 78
Fall Final Report and the FY 79 Spring Status Report. This neeting
was attended by representatives of all research units and BLM.

2. A planning neeting was conducted in Barrow to develop the continuation
proposal and research objectives for the Fall 1979 whaling season.
Bioacoustics, Tissues, Trophies, and Project Minagenent were repre-
sented at this neeting

3. A meeting was held with BLM in Anchorage where a |ong-range whal e
research project was presented to BLM  This program was proposed for
funding during FY 80.
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4, A multi-agency meeting was attended in Seattle to discuss and plan the.

| ong-range direction for whale research in the arctic. This neeting
was attended by BLM NMFS, Marine Mammal Conmission, U S. Fish

and Wldlife Service, Al aska Departrment of Fish and Game, LG

Ltd. , University of Washington Fisheries Science Center, Marine
Mammal Tagging Office, National COceanic and At nospheric Adnmi n-
istration, NARL, University of Alaska Arctic Environnental
Information and Data Center, and the Al aska Eskino Waling

Commi ssi on.

During this period the FY 78 Fall Final Report, the FY 79 Spring Status
Report and a Status Report on \Wale Mvenent in and Around the Beaufort Sea
Lease Area were completed and submtted. In addition, finalization of the
FY 79 Spring Final Report was underway. A proposal for the period 1 Cctober
1979 through 31 January 1980 was conpleted and submtted.

ABSTRACT
Meetings related to PROJECT WHALES were held and others were attended.

Three reports and one proposal were conpleted and submtted. Finalization
of the FY 79 Spring Final Report is underway.
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