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ABSTRACT

This report describes the results of the stable isotope analyses of
bowhead whale tissue sanples and bowhead whale prey organisns collected by
the principal investigator and the North Sl ope Borough over the years 1987
to 1991. The goal of the study was to provide detail on previous findings
regarding the isotope ratio gradients evident in the zoopl ankton and to
verify previous findings regarding the growth rates and age determ nation
t echni ques devel oped for bowhead whales. By virtue of four opportunities
to sanpl e zooplankton in Russian waters off the Chukotka Peninsula and in
the Qulf of Anadyr, we now have data from areas where bowheads feed on the
return mgration and from nost of their overwintering range. We also have
collected additional samples fromthe U S. side of the Chukchi Sea on
several cruises and have statistically analyzed these data. The years in
whi ch sanpling occurred offer an opportunity to investigate the effects of
marked variation in physical environnent-- 1987 and 1989 were very |ight
i ce years whereas 1988 was one of the heaviest ice years on record in the
Chukchi and northern Bering seas. The Bering Sea did not becone totally
ice-free at any time in the sumrer of 1988.

Qur findings support the initial conclusions (Saupe et al, 1989) that
the zoopl ankton of the western Beaufort, Bering and southern Chukchi seas
are enriched in *Crelative to the eastern Beaufort Sea. W al so
confirnmed that euphausiids are enriched in “E relative to copepods, first
reported by Schell et al. (1987). On the ecosystem scale, the zooplankton
sanpled in 1987 are approximately one part per thousand enriched in'
relative to the same taxa sanpled in 1988 and 1989. Statistical tests on
the isotope ratios fromsubregions in the Bering, Chukchi and Beaufort seas
indicate that the carbon isotope ratios in zoopl ankton are the sane in the
Bering and Chukchi seas but are significantly depleted in *°C progressing
eastward across the Beaufort Sea

The anal ysis of bal een from bowhead whal es taken between 1987 and 1990
continues to support the findings regarding both feeding and growth rates
of the whales as reported in Schell et al. (1989a,b). Bowhead whal es are
slowgrowing (-0.5 wyr) and the young ani mals between year one and about 6
- 7 years of age undergo a period of 1little or no linear growh. W
estimate that bowheads require 15 - 17 years to reach the length of sexua
maturity, i.e. 13 - 14 m

By conparing the baleen isotope ratios fromthe adult whales sanpled

(n = 17) we have constructed a 20 year record of the isotope ratios in the
phytoplankton of the northern Bering and Chukchi seas, assumng that the
bal een accurately reflects the carbon isotope ratios of the primary
producers. This long-termrecord was conpared with the tenperature
anomal i es in surface waters of the Bering Sea and we find that the 83 of
the zooplankton is inversely correlated with tenperature. These findings
have considerable inportance in that they test current nodels attenpting to
relate ocean tenperature, and atnospheric carbon dioxide levels with the

of ocean sedi nent organic Jatter. Qur data indicate that the nodels
do not correctly predict the &¢-of ~primary production and that dissolved
carbon di oxi de concentrations do not govern &3¢ of phytoplankton.

Conparison of bowhead whale and right whale baleen from the. northern
hem sphere with right whale baleen fromthe southern hemisghere shows t hat
northern hem sphere zoopl ankton are nuch more enriched in >N and *3C than



zoopl ankton fromthe sane latitudes in the S. Atlantic and Southern oceans
grow ng under simlar physical conditions. These data indirectly support
the “iron limtation” hypothesis for the Southern Ccean and indicate that

i sotope ratios in marine phytoplankton are governed primarily by algal
growh rates and not by either tenperature or the size of the dissolved
carbon di oxi de pool [co,(aq)]. These findings have inplications wth

regard to paleoclimate records in sedinments and predicting the effects of
climatic warmng and atnmospheric carbon dioxide increases. This work is
currently being conpleted and will be reported in the near future.
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EXECUTI VE SUMVARY

This work is a continuation of a study begun in 1985 as a subcontractor
to LGL Ecol ogi cal Research Associates on the inportance of the eastern
Beaufort Sea to the feeding of bowhead whales. At that time we undertook a
conpari son of the carbon i Sotope ratios (&°Criin bowhead whal e bal een
plates with the 5'% val ues of zooplankton from around the range of the
whales.  The results were very encouraging and the study was expanded in
1986. Fromthe isotope data were were able to conclude that the whales fed
primarily in the Bering and Chukchi seas and that the growth rates of the
animals were nmuch slower than reported rates for right whal es (Eubalaena
glacialis). The findings were reported in the Final Report for MMS Study
87-0037.

The concl usions that we presented (Schell et al. 1987) based on this
past data were criticized by a review panel convened by the North Sl ope
Borough (1987). They felt there were too few data regarding (1) the
zoopl ankton from around the range of the bowhead, and (2) the lack of data
regarding the cause of the purported isotopic shift between the
southwestern and northeastern segments of the migratory range. W
recogni zed these shortcom ngs well before the review and sought to collect
the necessary sanples to fill the data gaps using ships of opportunity.
This report presents the results of the stable isotope analysis of the
sanpl es collected over the follow ng years.

Zooplankton Sampling

The political events of the past few years have contributed profoundly
to the success of this study. The major criticismthat no zooplankton
sanpling had been conducted in the waters on the Russian (ne’ Soviet Union)
side of the dateline has been conpletely remved through four sanpling
trips in waters of the western Bering Sea and the western Chukchi Sea
covering virtually all of the known range of the western Arctic popul ation
of bowhead whal es. Overall, nore than 200 stations were occupied on ten
crui ses and opportunistically collected sanples from other research
prograns in the region were analyzed when avail abl e.

Car bon Isotope Ratios in Zooplankton

Anal ysi s of -zooplankton 53 from the above cruises has shown that
there is little or no statistically significant difference (at the <0.05
| evel ) between the Chukchi and Bering seas. This is not unreasonable in
that transport of water northward through the Bering Strait tends to
di splace the Bering Sea zooplankton community. The primary isotopic
gradient in Al askan waters occurs across the Alaskan Beaufort Sea with &'
of copepods and euphausiids approximately 3.5 - 4 wlighter near the
Al aska- Canada border than in the Chukchi Sea west of Point Barrow.
Statistical analysis of "§°C val ues between crui ses and interannually al SO
showed little difference within the same region. Analysis of isotope
rati os of copepods and euphausiids col |l ected on subsequent cruises
reveal ed some small interannual differences but these differences were
often masked by a large range of &' values with sanples from each
crulsse Asnoted by Saupe et al. (1989), euphausiids are enriched

Crelative to copepods by approxi mat er 1,5°/00.
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The new data confirmthe findings we presented in Saupe et al. (1989)
that there is a persistent isotopic gradient across the w nter-sumrer range
of the bowhead whale. The feeding by the whal es on zoopl ankton across this
gradient inparts the marked oscillations in 8°c evident in the bal een
pl ates

Bal een Samplin,

Through cooperation between the A aska Eskino Waling Conm ssion and
the North Slope Borough Department of WIdlife Managenent, bal een plates
have been obtained fromnmost of the whales killed between 1987 and 1990
Al'though no MVS funding was available for analyzing the 1989 and 1990
sanpl es we have sought to keep the isotopic record continuous over these
years by analyzing as many plates as feasible with support fromthe UAF
This has enabled the long-term anal yses of tenperature records and provided
support to obtain additional information on baleen growth in right whales.
The right whale data are still being processed and will be reported in the
open literature at a later date

The isotopic data collected further confirms the findings which have
been reported in Schell et al. (1989a,b) regarding the feeding and growth
rates of bowhead whales. These whales are slow growi ng and undergo a
period of little or no growth of body length of 4 - 6 years duration
fol l owing weaning during which time their baleen continues to |engthen. W
interpret this as a period in which the whales are undergoing the
necessary norphol ogi cal change to become efficient filter feeders.

Long-term Cyecles | N Zooplankton Carbon Isotope Rati 0S

The |ong-term (decade) &'°C val ues of _zoopl ankton in the Bering- Chukchi
seas were determned by averaging the 83c values from the bal een pl at es
that were laid down while the whale was feeding in the Bering-Chukchi
region. The whales, by virtue of integrating multi-ton quantities of
zooplankton over both space and tine, provide a nuch better average for the
zooplankton 8 C than can be obt ai ned by net sanpling fromships on a
limted tine basis. The plates from 17 adult and subadult whal es were
anal yzed in this manner and the bal een values from each given year were
averaged. For 1990, only two plates were used, since only a limted effort
has been made to anal yze bal een since 1988.

Tenperature. anomalies from the Bering Sea were obtained from |ong-term
sea surface tenperature data assenbled by Scripps Qceanographic
Institution. These data, when plotted on 9 nonth and five-year running
means revealed that there is an inverse relationship between s'¢and sea
surface tenperature on a decadal tine scale but there is no apparent shift
in response to a marked -2.5 yr tenperature cycle of simlar anplitude in
Bering Sea. A 19-year cycle of about 1°C in average sea surface tenperature
is reflected in 6‘37%§ a cycle of 1°/00. Correlation analysis of the tw
curves reveals that "8 C lags sea surface tenperature by approximately 1 -
2 years. This is reasonable given the time constraints between fixing
carbon and passing it up the food chain and the seasonal mgrations of the
whal es

11



Envi r onnent .

Recent nodels (Rau and DesMarais 1991, 1992 ;Rau et al. 1989) argue
that the isotope ratios of plankton in the world oceans vary in response
to changes in the size of the dissolved carbon dioxide pool [coz(aq)]. The

model s explain the progressive decrease in plankton 5% toward the pol ar
regions as a response to the increasing [coz(aq)] associated with col der

water.  Through the use of our isotopic data on the bowhead Whal es and
addi tional data fromour analyses of right whale baleen plates fromthe
Sout h Atlantlc we find that these nodels are not accurate predictors of
trends in &°c. The whal e data indicate that 1) the northern hem sphere is
characterized by “*TC-enriched zooplankton relative to similar |atitudes and
tenperatures in the southern hem sphere and that 2) 8T i'ncreases with
decreasing tenperature in the Bering Sea, exactly opposite to nodel
predictions. Nitrogen isotope data indicate that the phytoplankton of the
sout hern ocean are growing slowy in excess nutrients and this | ow growh
rate is associated with increased discrimnation for the lighter isotope.
Since tenperature, [Coz(aq)'] and light regines are simlar in both

hem spheres at high latitudes, these variables are unlikely to be the
source of the reduced growth rates. Qur findings are not inconsistent with
the hypohtesis that the “iron limtation” associated with low inputs of
aeolian dust may be responsible for the |ow rates of phytoplankton
productivity and consequent |ow §'C of pl ankton in the Southern Ccean.

12



INTRODUCTION AND OBJECTI VES

Background

This project sought to acquire information on the natural history and
habi tat requirenents of bowhead whal es (Balaenamysticetus) in arctic
Al aska. The techni que enpl oyed uses the abundances of the stable isotopes
of carbon as natural tracers of food intake from various environments in
which the whales feed. The long bal een plates of bowhead whal es serve as
feeding records in that the stable isotopes are incorporated into the
protein at the tine of feeding and remain unchanged thereafter. Since the
| sot ope abundances in the plates nust be matched with prey fromthe
differing geographic regions in which the animals feed, zooplankton sanpl es
were coll ected using ships of opportunity at |ocations throughout the
Bering and Chukchi seas. Bowhead whale tissue sanples were obtained from
harvested whal es in 1987 - 1990 through cooperation of the North Sl ope
Borough. The analysis and interpretation of the stable isotope data from
these sanples constituted the tasks of this project.

Isotope Ratios in Eood Wb Studies

Ecosystem studi es invol ving biochem cal systens usually depend upon two
approaches.  One approach is to construct budgets or mass bal ances of a key
el ement and attenpt to determne which fluxes dom nate these budgets. The
second approach neasures the key rates or processes within the system and
then attenpts to relate the findings to the overall goal. Although ideally
the two approaches shoul d be conplenentary and finally coal esce into a
better understanding of the ecosystem this goal is usually difficult to
attain. There may be m smatches between time and space scales of the two
approaches or processes which can not be determned to the required
accuracy. Many of these quandaries are evident in any attenpt at
estimating the feeding requirements of bowhead whales. Because stable
I sotope ratios can contribute both source (tracer) information and process
information, they are ideally suited for the neasurement of elementa
novenents--in this case carbon

The field of stable isotope tracers has steadily expanded and a weal th
of information on terrestrial and aquatic applications is now avail able.
Fry and Sherr (1984) and Peterson and Fry (1987) review these applications
and discuss the strengths and weaknesses of the many studies. Rundel et
al. (1989) present a series of papers on various applications including
several multiple isotope tracer studies.

The fidelity of consumers to the isotopic conpositions of diet
underlies all natural abundance studies. DeNiro and Epstein (1978) plotted
diet vs. consuner isotope ratio and found that the transfer was
conservative with regard to the whole animal. A snmall enrichnent occurs of
about one °seo per trophic step, typically slightly larger with herbivores
and less with carnivores. This has been docunmented in both field and
| aboratory studies (see review by Peterson and Fry 1987, McConnaughey and
McRoy, 1979). Jones et al. (1981) docunented the change in isotope ratios
of cattle fed C-3 plants then changed to G4 plants, then switched back
again. Wthin 70 days, newy grown hair had reached equilibriumwth the

13



new diet after each change. Since the hair required several days to reach
the surface of the skin prior to being shaved, actual response was faster
than the isotope ratios in the shavings indicated. In a simlar study,
Boutton et al. (1988) showed that the mlk produced by dairy cows yer%

rapi dly approached the isotopic conposition of a new diet. The mlk -
precursor pool in the cow was estimted to have a half-life of 0.9 day and
a mass of 7 kg indicating an efficient conversion of food into bl ood
proteins and then to mlk.

Wthin organisns, the conplex pathways of biosynthesis can alter the
isotope ratios in the end products relative to starting materials. The
distribution of carbon isotopes has been studied by several authors
(Tieszen et al. 1983; DeNiro and Epstein 1978; Jones et al. 1981; Mizutani
and Wada 1988). Miscle tissue tends to closely approximate di et whereas
keratinous proteins--hair, feathers, and hooves--are typically enriched by
2-3%00 relative to diet. schell et al. (1989b) found that keratin in
bal een averaged about one «wheavier than nuscle which in turn was about
6°700 heavier than lipids. Polar bears, (Ursusmaritimus) which are 1 - 2
trophic | evel s above bowhead whal es, also show an enrichment in keratin
8'C of 1-2°%00 relative to the whales. As nore and more studies are
performed on ecosystem processes, the usefulness of stable isotope ratios
as tracers has beconme increasingly evident.

Natural history investigations of the |arge bal een whal es present
form dabl e problems due to the difficulties in observing the animals in
their natural environments. Attenpts to deternmine growth rates of
whal est hrough aerial photogrammetry (Koski et al. 1991) has proved very
difficult and only ten resightings of <10 m whal es have been reported.
Recently we have shown (Schell et al. 1989a, b) however, that bowhead
whal es (Balaena mysticetus) have marked annual oscillations in stable
carbon and nitrogen isotope abundances along the Iength of the bal een
plates in the mouth. These oscillations result from the annual nigration
of the animals fromw ntering grounds in the Bering Sea to the sunmering
areas of the Canadian Beaufort Sea. Zooplankton al ong the migrational path
have differing isotopic abundances of carbon and nitrogen which are
reflected in the conposition of the keratin in the continuously grow ng
bal een plates. Since up to 20 years feeding record may be present in the
plates of a large bowhead whale, considerable insight may be gained on the
natural history of the whales and their habitat usage. Saupe et al. (1989)
reported on the isotopic abundances in zooplankton prey which produce the
| arge variations in B.mysticetus,andSchelletal.1989b) presented a
revised growth rate for B.mysticetus, determ ned through isotopic aging
t echni ques.

The isotope ratios in the baleen and especially in the nuscle and
visceral fat of animals killed in the spring conpared to those killed in
fall show that the greatest abundance of points along the traces from B.
mysticetus correspond to isotopic abundances typical of prey species in the
western and southern areas of the mgratory range. The averageu%Z
I sotopi ¢ abundance in visceral fat and nuscle tissue fromspring-killed B.
mysticetuswas enriched by 2.1 wrelative to two fall-killed aninmals
inplying that a major fraction of the total carbon of the animal was
derived fromthe western and southern parts of their annual range.

Al'though at this time it is inpossible to accurately estimate the relative
anounts of food that the whales obtain fromthe Beaufort versus Chukchi
versus Bering seas, these data contrast with previous feeding scenarios

14



whi ch suggested that bowheads feed nmore heavily in the sunmer in the
eastern Beaufort Sea and relied alnost entirely on stored reserves for the
winter (Lowy and Frost, 1984; Lowy et al. 1987).

OBJECTI VES

Qur overall goal is to use the isotopic gradients in the zoopl ankton of
t he Bering~Chukchi-Beaufert seas as natural tracers to determne the
habitat dependencies and feeding strategies of the bowhead whale. The
objectives of this study are listed as specific tasks bel ow

1. Conplete isotopic analysis on the baleen and bowhead whal e tissue
sanpl es col | ected over the 1987 and 1988 Inupiat whaling seasons.

2.Conpl ete isotopic analysis on zooplankton col |l ected fromthe Bering
and Chukchi seas during 1987 - 1991. The sanples obtained span al nost the
entire range of the western popul ation of bowhead whal es including the
critical northern Bering - southern Chukchi region for which very little
data were previously available and the U S.S. R waters of the Anadyr Qulf
and off the Chukotka peninsul a.

3. Collect and anal yze sanples of water columm total carbon dioxide to
test whet her [Co,(aq)] i sotope ratios were one of the mechanisns causing

the geographic shift in isotopic abundances. Although stripping and nass
spectrometry of these sanple yields the 8't of total carbon dioxide, the
relatively uniform tenperature reginmes allow approxi mation of the &°C of
t he [COz(aq)]. These sanples were collected concurrently with the

zoopl ankt on sanpling on some of the cruises noted bel ow

4. Interpret and synthesize new data in context with past findings to
confirmor deny current interpretations of bowhead whale natural history
with special reference to the role of the eastern A askan Beaufort Sea as
feeding habitat. Data were tested statistically to obtain seasonal and
geographic patterns which may be applied toward estinmating the food
acqui red by bowhead whales fromthe various habitats occupied over the
seasonal mgration. Details of the statistical treatments are described in
Met hods, bel ow.

These sanples provide a conprehensive assessnent of bowhead whal e prey
over nost of the range of the animals and conparative sanples from adjacent
waters such as the eastern half of the Bering Strait. Fortuitously, the
sanpling also occurred at the extrenes of ice conditions. Year 1987 was
one of the lightest ice years ever recorded and 1988 was the heaviest ice
year recorded since satellite inagery has been available. This contrast
may have affected primary productivity regi mes over the summer season and
contributed to differing isotope ratios in the resulting food chain

METHODS

Isotope Samples

Zooplankton Sampling -- Sanples of zooplankton were collected on the
cruises listed in Table 1 and shown in Figure 1 - 5 with the use of bongo
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nets in open water or ring nets in areas of broken pack ice. Typically,
oblique tows were conducted through the water colum to within 5 - 10 m of
the bottom Miltiple tows were taken until sufficient sanple size was
cbtained to provide enough bionmass to allow isotopic analysis on the ngjor
taxa present. Sanples were sorted on board as soon as possible, to the
species level if feasible, or at least to general taxon. Sorted sanples
containing greater than 200 mg C wet weight were acidified with 10 percent
HC1 to renove carbonates and dried to constant weight. A subsample of
approximately 15 ng was then ground with copper Oxide and placed in a 9 mm
x 200 nm quartz tube. The tubes were |oaded on a vacuum manifold and
evacuated to <5 mTorr, then sealed with a torch for combustion. Samples
were conbusted at 870° for 2 hr and allowed to cool overnight. At this
roint the sanple had been converted to carbon dioxide, nitrogen, water and
sul fur dioxide. The tubes were opened onto the vacuum manifold and the
nitrogen and carbon dioxide separated by cryogenic distillation. The
purified gases were collected in short lengths of 6 nmglass tubing for
later MBSS spectronetry.

Table 1. Cruises from which zooplankton sanples were collected for this
study, 1987 - 1991. Station locations are shown in Figs. 1 - 5.

R/V Alpha Helix HX87 7 - 18 June 1987

R/V Thomas G. Thompson  TH87 12 - 30 August 1987

R/V Surveyor sus7 16 September - 7 Cctober 1987
R/V Alpha Helix IE88 25 April - 15 May 1988

RV Akadem k Korolev AK88 24 July - 3 Septenber 1988
R/V Thomas Washington TW88 9 - 29 September, 1988

R/V Surveyor SU88 19 Septenber - 14 Cctober 1988
R/V Surveyor SuU89 19 September - 9 Cctober 1989
R/V Surveyor SU90 27 Septenmber - 24 Cctober 1990
R/V Surveyor SWI1 22 Septenber - 11 Cctober 1991

Bal een Samples -- Specinens of the longest baleen plates from the
whal es listed in Table 3 were collected by personnel of the North Slope
Borough Departnent of Wldlife Mwnagenent. Upon receipt, plates were
cl eaned of adhered gumtissue and then scrubbed with steel wool to renove
surface filnms of algae and other foreign matter. A strip of adhesive tape
marked of f in centineters was placed along the length and the bal een
sanpled at 2.5 cmintervals using a flexible shaft engraving tool. The
fine powdered bal een was collected and stored in a vial until treated and
combusted as descri bed above.

Muscle and Fat Sanples -- The sanples of frozen soft tissue were
trimred while frozen to renove possible surface contam nants and then a
subsample of approxi mately five grans of nuscle or fat was dried at 70° to
constant weight. Miscle tissue was converted to a hard solid by drying,
but the fatty tissues were rendered to a clear or yellow sh oil.

Subsamples of nuscle were treated simlarly to the bal een. The oil from
fats was subsampled with a micropipette and approximately 15 ng placed onto
a piece of precombusted glass fiber filter paper. This was then ground
with copper oxide and treated as above. No nitrogen sanples were collected
fromthe oil due to the extremely | ow N content.

16



LATITUDE

72N
-~
sn| RUSSIA
S2°N
<<
™ /
f E oW 155°W
LONG TUDE

Figure 1. Station locations for zooplankton stable isotope sanples,

(left)

and TH87 (right).

17

12%

87N

62°N

57T°M

-~

RUSSIA
<<
] ﬂ
T 7w 1585°W
LONG TUDE “
SuUg7



LATITUDE

TN 72°N
/) o
USA
sron| RUSSIA s7on| RUSSIA
=
sN s2°N
< * <
57N i - ST°N
i /
52 N et ,’ . 52 ML O] ,}
11 € now 185w nTE Toew 185w
LONG TUDE LONG TUDE

Figure 2. Station locations for zooplankton stable isotope sanples, |E88
(left) and Twss (right).

18



LATITUDE

72%

RUSSIA

82°N

S7T°N

52“ &

1 E wrw
LONGITUDE

Figure 3. Station locations for zooplankton stable isotope sanples,

(left) and SU88 (right).

19

T2°N

67N RUSSIA
&
S2°N I
57°N /
52 N, d ol
1 E T Tew
LONGITUDE

AKBS8



LATITUDE

RUSSIA

3

8Z°N

57°N

72'N
. usa
e*n | RUSSIA
Q" N
Lyl ]
P

82° N ommeen  — —

rr 7o' w -

LONGITUDE

Figure 4. Station locations for zooplankton stable isotope sanmples, ggg

(left) and SW0 (right).

20



2° N
¢ . usa
o ¢ | RUSSIA . .
2 Bprah
2
E =
5 =
2w —/
k-
oY,
s N
fﬂ
='n
75 7o " w
LONGITUDE

Figure 5. Station locations for zooplankton stable isotope sanples, sust.



Total Di v n D oxi -- Water sanples were collected from
two cruises for anaIyS|s of the &°c of the total dissolved carbon dioxide.
Samples of 150 ml of seawater were transferred to a flask containing 4
of concentrated phosphoric acid on the vacuum line. The carbon dioxide was
then stripped with a stream of oxygen gas under reduced pressure and
collected in a tube cooled with liquid nitrogen. After cryogenic
distillation fromwater, the gas was seal ed |nt0 short |engths of glass
tube.  The carbon d|0X|de was | ater run, for 8°C on the mass spectrometer.
Data fromtwo cruises showed that the &°c values were typical of seawater
CO, (Kroopnick, 1973), and no further sanples were obtained until the final

crui se in the sumrer of 1991.

Isotope Ratio Analysis -- Mass spectronetry was perfornmed using a VG
Isogas mass spectronmeter. Machine reproducibility was typically better
than +0.05 ppt on split sanples and overall sanple reproducibility was
better than +0.2 ppt on replicates carried through the entire process.

Statistical Analyses

Statistical Treatment of Data -- Kruskal-Wallis non-paranetric tests
were used to identify significant differences anong |ocations for major
taxonom ¢ groups (Conover 1980, Zar 1984). |[f the Kruskal-Wallis test was
significant (p<0.05), we used Tukey's nultiple conparison procedure (e.g.,
Zar 1984) to examne all possible pairwise differences between |ocations.
Using a SAS/GLM conputer statistical package, a two-way ANOVA on the ranked
data was also enployed to test for significant differences between the
I sotope ratios of taxomomic groups at given locations as well as between
i sotope ratios of each taxonomic group anong |ocations (Conover and Iman,
1981).  Mpjor groups included copepods, euphausiids, and chaetognaths.
Significant differences between cruises were also tested for major taxa
groups.

Regi onal Areas -- The study area was divided into the follow ng
regions for statistical analysis:

Canadi an Beaufort Sea (130.46-138.46 “W 69.00-71.95 ‘N
Eastern Al askan Beaufort Sea (139.47-143.70 ‘W 69.00-71.95 “N)
Central Al askan Beaufort Sea (144.02-149.90 ‘W 69.00-71.95 *N)
Western Al askan Beaufort Sea (152. 65-156.50 “W 69.00-71.95 *N)
Nort hern Chukchi Sea (156.51-179.85 “W 70.00-71.50 ‘N)
Eastern Chukchi Sea (160.00-168.99 ‘W 66.35-69.99 “N)
Vstern Chukchi Sea (169.00-180.00 ‘W 66.35-69.99 ‘N)
Eastern Bering Sea (163.00-168.99 “W 63.00-66.27 “N)
Central Bering Sea (169.00-175.00 ‘W 63.00-66.27 “N)
Vestern Bering Sea (175.00 “W179.85 E, 53.93-67.00 “N)
Sout hern Bering Sea (170.67-172.86 “W 57.47-60.00 ‘N)

These regions are depicted in Figure 6. In a second analysis, the
Canadi an, Eastern Al askan, Central Al askan and Western Al askan Beaufort
seas were conbined into the region Beaufort Sea. The Eastern and Wstern
Chukchi seas were conbined to formthe Chukchi Sea. The Eastern, Central
and Western Bering seas were combined into the Bering Sea, but not the
Southern Bering Sea. The Northern Chukchi Sea region and the Southern
Bering Sea region remained as in the previous analysis.
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Figure 6. Geographic subregions for statistical conparison of zooplankton
I sotope ratios.

DATA MANAGEMENT

Qua 1it Y Assurance. and Control

|n-house Quality Assurance and Control -- sanple processing and mass
spectronmetry results are incorporated into a rigorous in-house quality
control and assurance program Bal een i s subsampled from plates collected
and identified as to animal and date by personnel of the North Slope
Borough Dept. of WIdlife Mwnagenent. Baleen plates are engraved with an
i dentifying number to preclude loss of attached identifiers during cleaning
and subsampling. The subsamples are stored in |abeled vials. Both bal een
plates and vial ed subsamples are avail able for resampling in case of
handling mishaps. During collection of carbon dioxide and nitrogen from
combusted sanples, gas sanples are split to provide exact replicates to
test mass spectronmeter replicability.

Laboratory standards consi st of organic carbon standards provi ded by
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the National Bureau of Standards. W also maintain secondary working
standards of tank gases and a bowhead whal e bal een standard that has been
calibrated in our laboratory and at the University of Texas and the Marine
Bi ol ogi cal Laboratory, Wods Hol e, Massachusetts. Baleen standards are
carried through the entire analytical procedure at regular intervals and
whenever new reagents are usedor any change in procedure occurs.

Internal consistency and replicability was tested by running two
plates from opposite sides of the nouth from the sane whal e (87B3-A,B).
The traces fromthese plates are shown in Fig. 12 (RESULTS). The very
cl ose conformation of the two analyses is strong indication that the
I sotopi ¢ conpositions of the baleen plates are identical at tenporally
equi val ent locations along the longitudinal axes. To test if all plates in
one side of the baleen rack gave the sane isotopic trace, three plates were
collected from whale 89Bi. One plate cane fromthe distal portion, one
fromthe nmddl e of the rack and one from the proximal portion. Al plates
gave al nost identical traces with the mddle plate showng a slightly
faster growth rate and longer total length (Figure 11, RESULTS).

Data Managenent

| n-house Data_Minagenent -- Data are recorded in three forms. (1)
Sanpl es are identified in |aboratory books and the isotope ratios recorded
in hard copy. (2) The mass spectroneter computer prints out a machine
record of the sanple and the statistics of the analysis; and (3) all data
are stored on conmputer files (Lotus 1-2-3) with periodic back-up.

Data _Archiving Program -- No specific format has been established by
the National Cceanographic Data Center for stable isotope ratio data. The
Principal Investigator will provide raw data in either spreadsheet format
or hard copy for interested users upon request.

24



RESULTS

Carbon |sotope Ratio Data

Total Seawater Carbon Dioxide &'3c -- The seawater sanples stripped of
total carbon dioxide showed that the range of values found in the Bering
and Chukchi seas were typical for the range found in high latitudes by
Kroopnick (1973). No significant differences were found in the §c of
total carbon dioxide between years or cruises. The range of values is over
4 wand probably reflects the high primary productivity in the region
but these val ues cannot account for the gradients evident in the
zoopl ankton since the values are essentially the sane as in the eastern
Al askan Beaufort Sea. Here, Dunton (pers. comm. ) found values ranging from
0.70 - 1.06; avg. = 0.91. The data obtained are shown in Figure 7.

Zooplankton Isotope Ratios -- Mass spectroneter results of &'%
for zoopl ankton by taxa and region were conpiled and conpared to
determine stat istically significant differences. Table 2 lists the
s't averages, standard deviations, maxi mum and m ni mum val ues by
grlui se. Regional differences are shown in Figures 8 - 10 and descri bed

el ow.

Copepods - - Copepods typically conprised over 50% of the total nunber
of organisms from each net tow.  Species included the follow ng calanoid
copepods: Calarnus marshallae, Pseudocalanus minutus, Eucalanus bungii
bungii, Metridia lucens, Neocalanus plumchrus, Neocalanus cristatus.
Initially, Metridialucens,anon-calanoid species, was not included in
statistical comparisons as a separate species since they are carnivorous
and were anticipated to be syghtly enriched in*t.  Later anal ysis
showed, however, that their &T values were essentially the sane as
calanoid copepods (averages for cruises HX87 and Aks88, -19.39 and -2253
for Metridia; -21.02and -22.41 for calanoid copepods, respectively. For
crui ses where identification to species was inpractical, calanoid copepods
were divided into size categories of small, nediumand large. For
statistical purposes, copepods were conbi ned together for each station and
an average & T value deternined,

Figure 8 shows the average &'°c values and sanple size for copepods by
region. Copepod &€ values from 193 stations had significant differences
anong the el even geographical areas (ANOVA on ranked val ues, F10 182 =
22.54, P<0.0001). Pairwise conparison showed significant differences
between regions. Copepods fromthe Eastern Beaufort Sea were significantly
depleted relative to copepods fromall other regions except the other
Beaufort Sea regions. The Canadi an Beaufort Sea cocpepods Were
significantly depleted relative to the Central Bering, Eastern Bering,
Vestern and Eastern Chukchi seas. The Central Beaufort Sea copepods were
depleted relative to those of the Western and Eastern Chukchi seas. The
copepods fromthe Southern Bering Sea were significantly enriched relative
to copepods from all other regions except the Western Chukchi Sea. This
one instance may be msleading, however, since the Southern Bering sanples
were collected in June and may not be tenporally conparable. Western
Chukchi copepods were enriched relative to those of the Northern Chukchi

Sea and the Central Bering Sea.
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cruises (Table 1) from which sanpl es were coIIected vid oints are
fromthe eastern Beaufort Sea (70°31°'N, 142°07'W) (K. Duhpg)n, HSLSP comn. )
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Figure 8. Average copepod 1soto§>e ratios for the subregions in Figure 6.
Upper values in each area are -8>C and sanple nunmber in parentheses; lo
val ues are -8°N and sanple nunber In parent heses. wer
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T?blez.Averages, standard deviations, range and number of zoopl ankton
s'C deterninations for copepods, euphausiids and chaet ognaths coll ected
fromthe Bering and Chukchi seas, 1987 - 1991.

Copepods Euphausilds Chaetognaths

R'V Thomas Thonpson 1987 (TH87)

(sout heastern nmean  -21.22 -19. 42 -20. 04
Chukchi and sod. 0. 63 0. 67 0.23
northern Bering  maximum -19.92 -18. 40 -19.70
seas ) mnimm  -22.42 -20. 27 -20. 24
n 32 33 14
R/'V Surveyor 1987 (SU87)
(Kotzebue Sound and nmean  -21.66 -20. 22 -20.58
northern Bering) s.d. 1.29 0.83 0.42
maxi mum  -19. 74 -18. 47 -20. 10
mnimum  -24,42 -21.76 -21.43
n 32 11 14
R'V Helix 1988 (IESS8)
(northern central mean  -20.20 -20.08 -19. 42
Bering Sea) s.d. 0.46 0.40 0.40
maxi num  -19.41 -19. 58 -19. 42
mninum -21.14 -20.79 -20. 87
n 13 8 16
R/'V Akademik Korolev 1988 (AK88)
(northern Bering mean  -22.18 -20.72 -21. 24
and sout hern s.d. 0.98 .11 0.94 .
Chukchi seas) maxi mum  -20.54 -17.73 -19.92
mni mum  -25.25 -22.65 -23.99
n 31 24 21
R /V Thomas Washi ngton 1988 (TWSS8)
(sout hern Chukchi mean -21.83 -21. 16 -21.13
and northern s.d. 1.23 0.97 1.28
Bering seas) maxi num - 19.58 -19. 86 -18. 65
mnimm -24.12 -22. 89 -23. 94
n 37 17 18
R'V Surveyor 1988 (suss)
(eastern Chukchi mean  -23.46 -21. 40 -20. 77
and northern s.d. 0. 56 0.74 0.69
Bering seas) maxi num  -22. 36 -20. 07 -19. 68
mnimum -24.58 -22,45 -22.04
n 19 13 14
R'V Surveyor 1989 (sus9)
(eastern Chukchi mean  -22.40 -21.18 -20. 59
Sea ) s.d. 1.08 0.76 0.68
maxi mum  -18.90 -19. 83 -19. 60
mnimm -24,72 -22. 62 -21. 86
n 39 28 21
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Table 2. (Continued)

Copepods Euphausiids Chaetognaths

R'V Surveyor 1990 (Sus0)

(Chukchi Sea) nean  -22.65 -20. 69 -19.90
sod. 0.98 1.37 0.98
mxi mm -20.70 -18. 29 -18.29
mnimm -24.38 -22.98 -21.54
n 17 12 19
R'V Surveyor 1991 (Sus1)
(Chukchi Sea) nean  -22.46 -21.04 -20.00
s.d. 1.23 1. 24 0. 36
maxi num - 20. 63 -19.41 -19. 26
mnimum  -25. 32 -23.08 -20. 62
n 18 16 16

Euphausiids -- Euphausilds were initially sorted Into snall, nedium
and | arge sizes, but no differences in~'$-C were evident by size and the
data were pooled for regional conparisons. Species were deternined for
crui ses HX87, Ak88, and sUss. Spegl es present included Thysanoessa raschii
and T.inermis. Figure_9 shows 5°c val ues and sanpl e size for euphausiids
by region. Euphausiid 3%c values for 127 stations had si gni fi cant
differences among the el even geographical areas (ANOVA on ranked val ues,
F10 116 = 7.81, P<0.0001). For euphausiids, pairw se conparison showed
significant differences among regions. Euphausiids from the Canadi an,
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Figure 9. Average euphausiid isotope ratios for the subregions in Figure 6.
Upper values in each area are 3°C and sanple nunber in parentheses; |ower
val ues are 3°N and sanpl e number in parent heses.
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Central Al askan and Eastern Al askan Beaufort Sea regions were significantly

depleted relative to those fromthe Southern Bering, Western Bering,

Eastern Bering, Western Chukchi and Eastern Chukchi Sea regions. In

addition, euphausiids fromthe Eastern Beaufort Sea region are

1s3ignificantly different fromthose of the Central Bering Sea, the nost
C-depl éted sanples south of the Bering Strait.

Chaetognaths -- Chaetognaths are the principal predator of copepods
and were abundant in almost all sanples collected. Their carbon isotope
ratios reflected the 8°C of copepods from the same waters and were
approximately 0.5 - 1 mmore enriched as anticipated fromtheir trophic
position. Figure 10 shows™8 C values and sanple size for chaetognaths by
region. Chaetognath s ¢ values for 122 stations had si gni ficant
di fferences anmong ten geographical areas (ANOVA on ranked val ues, F9,112 =
5.65, P= <0.0001). Pairwise conparisons showed significant differences
bet ween chaetognaths from several of the regions. Chaetognaths fromthe
Eastern Bering Sea are significantly different fromthose of the Southern
Bering Sea. Chaetognaths fromthe Western Bering Sea are significantly
different fromthose of the Northern, Eastern, Western Chukchi Sea and
Southern Bering Sea regions.
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Figure 10. Average chaetognath 1sot?€_e ratios for the subregions in Figure
6.  Upper val ues ip each area are 8§ C and sanple nunmber in parentheses;
| ower val ues are &N and sanpl e nunber in parentheses.
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Saupe et al. (1989) reported an average val ue of s% = -20.9%/00 for
sanpl es collected in June 1987 from the northern Bering Sea. As with the
copepods, the chaetognaths collected in |ate sunmer and fall showed a
slightly depleted average FCrelative to 1987 samples fromthe same tine
period. The 8°C of copepods, euphausiids and chaetognaths collected from
the SURVEYOR in 1989 (sus9) were in turn slightly enriched conpared to the
previous year.

Bowhead \\hal e Bal een Isotope Ratios -- Average §'°C val ues for nuscle,
fat, and baleen are |isted in Table 3 and individual & values for the
bal een plates fromthe whales analyzed to date are shown in Figure 12. The
traces enconpass ages ranging froma near-termfetus (87BSF) to adults in
excess of 23 years of age. All whales showed evidence of isotopic changes
of the same magnitudes and periods as reported by Schell et al. (19871
Yearling whales all had distinctive natal notches near the tips of the
bal een plates and several of these animals had been identified as
"ingutuks® by Inupiat whal ers, supporting the conclusion of Nerini et al.
(1984), that this morphological variant is a recently weaned yearling.

An alternate hyPcthesis has been posed to account for the sonetines
smal | and variable 8 CPeaks found in bal een from small whales (Wt hrow,
et al. 1991). Their basic presunption is that growth is continuous and
rapid foll owing weaning and the peaks are hypothesized to correspond to
i ndi vidual bouts of feeding and fasting by young whal es and are not a
reflection of annual cycles. W do not accept this hypothesis for the
following reasons: First, the primary cycles in even small whales all
occur at approximately the same positions on the baleen In whales killed at
simlar tines, regardless of year. Secondly, fall-killed snall whales show
peak | ocations and overﬂl patterns consistent with growth over the summrer
nonths in a region of 8°C depletion. Third, the progression of peaks
along a plate of noderate length shows a decrease in cycle length
consistent with a slowing in the growh of baleen. Superpositioning of the
traces fromthe small whales identified as ages 1 - 143in Figure 12 actually
reveals a very remarkable simlarity in all of the 8°C traces over the
first few years of life. Finally, the premse of rapid growth in snmall
whal es recently has been contraindicated by aerial photogrammetric data
showi ng very slow growth rates In small whales (Koski, et al. 1991),

By measuring the incremental changes in baleen growth rates between
I sotopic cycles along the plates, ages were determned for the subadults
using the technique described in Schell et al. (1987, 1989b). The
findings, reported in Table 4, have been incorporated into the body |ength
versus age and the baleen length versus age curves reported by Schell et
al. (1989b). Beyond age four, the growth in body Iength in subadults is
nearly linear vs. age with a slope of 0.49 nmyear. Projecting this growh
rate to the assumed age of sexual maturity at 13 - 14 myields ages between
15 - 17 years (Figure 13). These estimates are less than the previous
estimates of 18 - 20 years (Schell et al., 198%9b).

Bal een length remains the best indicator of age in young whales. The

data acquired in this study have been plotted with the data from Schell et
al . (1989b) and the nodified curve is shown in Figure 14. The best-fit
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Table 3. Carbon and nitrogen isolope ratios for baleen and other tissues from whales analyzed in this study. Missing points indicate no sample. Age is

estimated from isotopic dafa on baleen, N = number of samples from baleen plate.

WHALE

KILL SEX BODY AGE AVERAGE BALEEN N VISCERAL FAT BLUBBER MUSCLE OTHER
DATE LENGTH (years) BALEEN LENGTH ( 5 ¢ (Pl )————----)
{ddmmyy) (m) 87C(°no)  {cm)

66B1 " 10105166 M 9.7 9 -18.68 175 63

8601 27/04/86 M 6.2 4 -16.61 118 43 -19.4

66B2 27104166 M 8.7 1 -16.74 52 28 -25.8 -20.1

8603 30104166 F 8.9 7 -19.09 160 52 206 (2)

6684 01105186 M 8.9 7 -16.77 130 52 -19.6

66B5 04105186 M 6.1 2 -16.23 85 53 24.4 -19.1

6606 05105166 F 12.3 >15 -19.30 230 81 257 -19.7

86B7 06105166 M 10.7 11 -19.07 201 49 247 -20.0 (3)

86KK1  10/09/86 F 7.6 35 -19.10 130 (right) 49 -27.6 (2) -26.0 (3) 214

86KK2  17/09/86 F 17.1 >23 -17.81 360 165 -25.0 254 -19.1 -16.4 (collagen)

66KK3 26109186 M 104 75 .19.30 165 50 -26.5 -26.5 -21.4 -16.2 (collagen)

86WW1 05105166 M 15.9 >20 -17.26 269 133 -24.9 -18.6

86WN2  10/05/86 F 1.1 >23 -17.73 310 200 -25.8 -19.4

8781 01/05/88 M 9.3 6 -19.45 168 38

67B2 02105167 F 6.9 8 -18.50 150 60

67B3-A 04105167 M 11.0 >13 -16.99 195 76

8783-B (4105187 M 11.0 >13 -19.05 195 79

67B4 20105167 F 16.6 >20 -16.43 295 118

67B5 15/06/87 F 15.7 >19 -18.46 300 120

87B5F  15/06/87  fetus 4.0 -16.19 15 14 -19.5 -16.9

67B6 22110167 F 15.7 >21 -17.97 315 105 -236 247 (24) 192 (2)  -15.6 (2) (tendon)

6787 29110107 M 6.5 15 -18.60 85 34 255 -26.1 (14) -20.6 -20.7 (tendon)

67G2 24104167 F 16.8 >22 -18.23 345 138

67H4 26105167 M 7.8 1 -16.40 66 27

87N1 05110187 F 15.2 >17 -18.74 330 132 256 (71)  -209 (2)

sywwz 06105187 M 13.5 >14 -18.90 215 86

87TWW3  15/05/87 F 6.2 1 -16.91 65 72

6801 24104168 F 6.9 2 -18.56 98 39 -25.0(2) -20.2

8682 25/04/88 M 6.8 24.4 -25.6 -19.4

8883 25104166 F 7.6 -25.3 -19.2

8884 25104/ 88 F 9.0 3 -18.63 130 52 -19.3 (2) -17. 3 (tendon)

88B5 25104166 M 6.9 -19.4

88B6 02105108 F 8.3 253 (C.V.F) . -20.0 (2) -19.5 (tendon)

8886 02/05/88 F 6.3 257 (RV.F).
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Table 3. Cent'd.

WHALE KILL SEX BODY AGE AVERAGE BALEEN N VISCERAL FAT BLUBBER MUSCLE OTHER
DATE LENGTH (years) BALEEN LENGTH (————" 8 “c (ol,} EE—

(ddmmyy) (m) 8C Ciee)  (cm)

8886 02/05/88 F 8.3 -19.6 (liver)

88B7 05105180 F 8.2 1 -16.86 78 31 -257(RV.F). -20.3 -21.1 (liver)

8887 05105168 F 8.2 1 -19.7 (tendon)

8888 06105168 F ‘7.5 4 -16.67 130 52 -214(CV.F). -19.5 -16.7 (tendon)

6808 06105186 F 7.5 4 -25.6 (RV.F)' -20.2 (liver)

8889 15/09/88 M 14.6 >18 -16. 64 257

88B10 17/09/88 M 15,1 >21.5 -16.74 302 132

88811 17/09/88 F 15.6 >22.5 -18.17 320 137

88G1 16/04/88 F 15.7 >18 -18.44 295

88G2 25104180 F 15.3 >18 -18.41 275 -19.1

88KK1 24109180 F 14.9 >19.5 -18.61 297 102

88WW1 25104166 F 7.9 1 -16.27 77 30

88WW2 26104188 M 9.1 2 -16.91 96 39

BBWW3 06105166 M 13.4 >14 -19. 66 207 83

89B1 23104169 F 8.9 2 -16.52 90 (proximal) 37

8981 23104169 F 89 2 -18.51 103 (medial) 41

8981 23104169 F 6.9 2 -18.55 87 (distal) 36

6909 25110169 M 82 1.5 -18.49 965 (right) 38

69B9 25110189 M 62 1.5 -18.51 96.5 (left) 38

89810 28110189 F 6.1 55 -19.69 152 (left) 63

89810 28110169 F 8.1 55 -19.55 155 (right) 64

89KK3 27109189 M 12.6 >14 -19.55 220 91

9005 23/05/90 F 15.9 >19 -18.00 279 125

90B7 01/10/90 F 8.4 3.5 -18.77 140 56

9088 02110190 M 12.9 >13.5 -18.93 243 101

90G4 07105190 F 15.2 >20 -16.29 300 119

. C.V.F. = Cardiac visceral fat; R.V.F. = Renal visceral fat
+ B. Barrow, G - Gambel, H. Point Hop, KK = Kaktovik, N - Nuigsut, W\ = Wainwright



Tabl e 4. Bowhead whal e (B. mysticetus) growth rate data from s'c anal yzed
bal een plates. “Estimated age” represents actual age of the aninma
assumng birth occurred in spring. “Baleen Gowh Increments” are the
nunber of & cycles in the given length range, progressing from the
tip, of the plate toward the jaw.  Asterisks indicate mssing increnments
| ost through erosion from tinp.

Whale? Body Bal een No. of Bal een Esti mat ed
Length  Length G owth Increnents Age
(sex) (season (m (m ( emsyr ) (years)
taken )

>45 35-45 27-35 <27

+ 87BSF (Fetus) Spring
86B2 Fenmal e Spring
87ww3 Fenml e Spring
87H4 Fenmml e Spring
88B7 Fenml e Spring
88wWW1 Femal e Spring
87B7 Mal e Fal |
89B9 Mal e Fal |
86B5 Fenal e Spring
88B1 Fenuml e Spring
8sww2 Mal e Spring
89B1 Fenuml e Spring
88B4 Fenuml e Spring
90B7 Femal e Fal
86KK1 Fenmal e Fal |
88B8 Fenml e Spring
86B1 Ml e Spring
86B4 Mal e Spring
86B3 Fenuml e Spring
86KK3 Mal e Fal |

+ 87B1 Mal e Spring
87B2 Femal e Spring
66B Ml e Spring
86B7 Ml e Spring
87B3 Mal e Spring
90B8 Ml e Fal |
87WwWw2 Mal e Spring
8swwWw3 Fenal e Spring
86B6 Fenml e Spring
87Nl Femal e Fal
88B9 Mal e Fal |
88&2 Fenmal e Spring
90B5 Fenmal e Spring
87B5 Femal e Spring
88G1 Femal e Spring
88KK1 Femal e Fall .
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Table 4 (Continued).

-+ o <k -4

\Whal e* Body Bal een No. of Bal een Estimated
Length  Length Gowth Increnents Age
(sex) (season (m (m ( emyr ) (years )
taken)
87B4 Female Spring 16.8 2.75 - * 17 >20
86WW1 Mal e Spring 15.9 3.15 * * * 17 >20
87B6 Female Spring 15.7 3.15 . 18 >21
88B10 Ml e Fal | 15.1 3.02 * b * 18.5 >21.5
87& Female Spring 16.8 3.45 . * * 19 >22
8sB11 Femal e Fall 15.6 3.20 * ) \ 19.5 >22.5
86KK2 Fermal e Fal | 17.1 3.80 = \ 20 >23.5
8éWww2 Female Spring 17.7 3.75 * b 20 >23
I ndi cates year, location and sequential nunmber of kill. B =

Barrow, G = Gambell; H = Point Hope; N = Nuigsut; WW = Wainwright; KK =

Kaktovik.
Wal es anal yzed for this study. OQher data from Schell et al. (1987).

89BI MULTI - PLATE COMPARISON

8 13C

PROXIMAL

20 40 60 80 100 20
BALEEN LENGTH(cm)

Figure 11. Bal een carbon isotope ratios for three plates fromdistal,
medi al and proximal locations in the baleen rack of whale 89B1. \Vertical
scale is the sane for all plates. See also whale 88B9, Figure 12.

34



-15.5

-17.54
-~
O 195
o -21.5-
87B5 F
-23.5-
. 4.0m
255
. 100 200
-15.5
17.5
O 195 —-——-
o -21.5
235 87BI
. 03md"
0 100 200

BALEEN LENGTH (cm)

Figure 12. Bal een carbon isotope ratio traces for all whales sanpled in
this study. Estimted ages are |isted in Table 4.
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power curve for baleen length versus age is now

2.271 2

X=214 Y r- = 0.97

where X = age in years and Y = baleen length in nmeters. The points for
whal es 87B3, 90B8, 87WW2, 88WW3, and 86B6 are “best estimates” and the
uncertainty is greater than that for younger whales. The increnenta
changes in baleen growth rates are indiscernible in these whales due to
wear off the distal end of the plates. The age estimates assune a | oss of
three years baleen gromh fromthe tip of the plate. It is theoretically
possible to calculate a wear rate fromthe data onthe change in body

| ength versus the incremental growth of baleen plates. W did not fee
this is valid in the present case, however, because the plates we anal yzed
were not always from same position in the rack. As the nultiple plate
analysis for whale 89B1 shows, it is possible to get the sane age from any
of the longer plates in the baleen rack, but there is a slight difference
in growh rates depending on position in the rack. The plates in the
center of the rack are slightly longer and grow slightly faster than those
at nmore proximal or distal positions. It would be inportant for maxi mum
accuracy in aging of the animals to collect the plates fromthe same

| ocation in the racks.

Fol | owi ng weaning, there is a period of little linear body growth which
persists for several years. \ale 88B8 was estimated at 4 years of age and
had a body length of7.5 m  This was shorter than any of the yearlings
anal yzed to date although the baleen, at 1.3 min length, was al most double
the length of the yearlings (see Table 3). Chservers of the whal e noted
that the animal was very thin and had a relatively thin [ayer of blubber.
Whal e 87B2, with an estimated age of 8 years, was 8.9 min length, wel
within the same length range as yearlings and two-year olds. The baleen in
this whale was 1,72 min length. Figure 13 illustrates this diapause
or near cessation in growh very clearly.

Environnental control of carbon isotope ratios -- O oser exam nation of
the isotope records in the baleen from|arge whales reveals that on a
mul ti-year basis, the Wi nt er "8T val ues under go year-to-year changes and
often show trends ofeither increasing or decreasing *3C cortent over
periods up to 5 or 6 years. Conparison of the isotope records between
| arge whales also shows that the trends usually, but not always correlate
indicating that-the source of the variability is probably in the food
consuned from the winter environnent.

Figure 15 shows the carbon and nitrogen isotope ratio traces of an
adult whale (88B10. The trace spans the period 1969 to 1988. The boxes
show the isotope ratio values presumed to be derived fromfall-wnter
feeding in the Bering/Chukchi seas. \Whales harvested in the spring have
new bal een enriched i'n alitrndicating previous feeding during the fal
and/or winter in the Chukchi/Bering seas. Whal es killed in the fall have
new baleen __ .. epleted as the baleen reflects the
relatively %ﬁ‘ﬁem bbed i [ ey*3gkdqt he Beaufort Sea summer feeding grounds.

It woul d be expected that if the whale fed onl , in the sumer, the
values of the tissues womdreflectignly the &8 CVal ues of the Beaufort

Sea zooplankton prey. The annual~s" C oscillations reveal, however, that
the depleted region is less than one-third of the yearly baleen growth and
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Is equivalent to the fraction of the year the whales reside in the Beaufort
Sea.  This indicates that baleen growh continues through the fall and
winter at an approxi mately constant rate

These fall-winter values display nulti-year trends of changing
i sotope ratios punctuated by years showing sharp shifts. These trends
are evident in the baleen of all of the adult whales sanpled (17 whales).
From the traces of stable isotope values along the baleen plates
fall/w nter baleen values were listed by year for 17 adult and subadult
whal es and averaged. These data were then plotted for the years 1973 to
1990.

. Bering Sea Surface_Temperature_Anomalies - Figure 16 shows the
i sotope ratio values from bal een plate records for fall-winter feeding by

all whales between 1973 and 1990. Wth the exception of isotope ratios iIn
1985-1986, the trend follows a relatively snooth pattern of"lst}depletion
from 1975 to 1985 and increasing enrichnent in recent years. Also shown in
Figure 16 are the sea surface tenperature anomalies for the Bering Sea over
this same period. Fall/winter isotope averages are plotted opposite
nine-nonth and five-year running nean Bering Sea surface tenperature
anomal i es recorded at 55 degrees North and 175 degrees \Wst. Although a
pronounced 2.4 year tenperature cycle is evident in warmyears, as shown

by the 9-month running mean, the isotope record reflects only the inverse
of the long-termtrend as evident in the five year running nean, Since the
tenperature record mght be biased by unusual wi nter tenperatures and the
primary production season occurs during the spring-sunmer nonths, the
five-year running nean sea surface tenperature anomalies for the spring and
sumrer nonths (April-Septenber) were conpared to the fall/w nter bal een
averages.  The assunption is that isotope ratios in spring/sumer
phytoplankton are incorporated into the zooplankton over the course of the
summer and fall and then into the whales when they return fromthe Arctic
inthe late fall. Cross-correlation analysis between these spring/sumer
sea surface tenperature anonalies and Bering-Chukchi isotopic data indicate
an inverse correlation close to the 93?! confidence |evel (Figure 17) and an
approxi mately one - two year lag behind sea surface tenperature changes.
This confidence level is probably inflated because of the use of the
running anonmaly averages but the apparent correlation of the isotope ratios
with the longer term changes in tenperature is interesting. The lag behind
tenperature may reflect delayed responses by phytoplankton assenbl ages and
consequent changes in &'°c. Tenperature changes of _this smal| magnitude

al one would be expected to have little effect on &€-but may be a proxy
for the other physical and chem cal effects altering the environnenta
quality for phytoplankton.
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Figure 13. Body length and estinmated ages for subadult whales. The
regression line is for data fromage four; the intercept at 14 mis the
estimted age for sexual maturity. = Gircles are data from Schell et al.
(1989) ; squares are data from this study.
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Figure 14. Baleen length and estimted age of subadult bowhead whal es.
Circles are data from Schell et al, (1989); squares are data fromthis

st udy.
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Figure 15. The 8% and 8'°N traces for whale 88B10. Points enclosed in
boxes represent baleen laid down during feeding in the Bering and Chukchi

seas. These data were averaged for each year and used with simlar data
from other adult and subadult whales to calculate interannual shifts in

zoopl ankt on s'%.
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DI SCUSSI ON
Carbon Isotope Gradients

Lt udi ' in Carbon |sotope Ratios -- The results of the
statistical analyses concur with the Saupe et al (1989) findings of trends
in zooplankton enrichment from the Beaufort Sea to the Chukchi/Bering seas.
The Canadian, Eastern Al askan and Central Al askan Beaufort seas zoopl ankton
are the most *-C depl eted and the Western Beauf ort, Chukchi and Bering seas
tend to be the nost enriched. Conparisons of &% val ues for zoopl ankt on
species between the Beaufort Sea and Chukchi/Bering seas indicate
significant differences between these regions. This evidence further
supports the latitudinal trend of” Be depletion at higher latitudes and
enrichnment at |ower |atitudes although on the |ocal scale the gradient is
nmost pronounced in n east-west direction. However, due to the small sanple
size in the Western Beaufort Sea, the differences |isted between the
Western Beaufort and Eastern, Canadian and Central Beaufort seas may not be
as solid as indicated. It is also inportant to recognize that no synoptic
sanpling of zooplankton occurred in the Beaufort Sea concurrent with
sanpling of the Chukchi and Bering seas. The conclusion that the Beaufort
Sea zoopl ankton are depleted in ““Crelative to western and southern
sanples is based on the facts that no zoopl ankton have been collected from
the latter regions with §'C values as low as the Eastern Beaufort Sea.

Al though the bal een isotope ratios also indicate that the differences
persist from year to year, an opportunity to synoptically sanple all

regi ons An the sane season woul d be nost useful in confirmng the magnitude .
of the &c gradient.

Seasonal and interannual variation _n_zooplankton 8'°C -- Zooplankton
col lected on cruises in 1988 showed a seasonal trend in ¢ depletion from
early spring to late summer and fall. In 1988, copepods, euphausiids and
amphipods col | ected on the spring ice-edge cruise (My) were significantly

C-enriched relative to those collected in late sumer and early fall
(July-Cctober). Again, however, no synoptic sanpling of the other regions
has been undertaken early in the season so tenporal variation cannot be
separated from geographic. Several Chukchi/Bering sea cruises taken from
Septenmber to COctober 1987- -1991, within the same general geographic regions,
show a very weak trend of *-¢ depl etion in zoopl ankton between years 1987
- 1988 with slight enrichment in 1989 - 1991 (Figures 18 and 19). This
trend is too weak to be construed as an indication of interannual change in
zooplankton 8 C -but the bal een isot ope data indicate this may be true

(see bel ow).

The small variability between years in zoopl ankton s may be driven
by physi cal %s.rameters. including tenperature changes and nutrient supply.
Changes in & T-of "phytopl ankt on stocks coul d be acconpani ed by changes 1n
al gal species conposition associated with ice-retreat and bl oom sta gs.
These changes might also be reflected in seasonal differences in &°C of
zoopl ankton as well as zoo%ankton bi omass diversity. Athough the tha
I N euphausiid or copee d-8~C-would require a change in phytopl ankton 3 é
a change in baleen 8°C froma given region could arise solely froma shift
in fractional bionass abundance between cope ods and euphausiids. The
magni tude of the observed shift in baleen 8 C \%oul d require, however,
al most an exclusive shift between total copepod to total euphausi i d
diet. Euphausiids are typically one wenriched relative to copepods.
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Nitrogen Isotope Ratio0s in Bal een

In contrast to the pronounced gradient in §'%c for zooplankton in
Alaskan waters, no such gradient is evident for 5'°N. The data in Figures
8- 10 illustrate that the nitrogen isotope ratios for both copepeds and
euphausiids are statistically the same for virtually all regions tested and
only euphausiids in the eastern A askan Beaufort Sea are significantly
lighter than in other regions. The small sanple sizes for the eastern
Beaufort Sea mmke even its slight difference questionable. Wth both
copepods and chaetognaths, no trends in 8N are evident across the
geographic regions. W would anticipate, therefore that the bal een isotope
ratios would show only a very small or no annual oscillation in s, This
is not the case. The nitrogen isotope ratios shown in Figure 15 undergo
seasonal oscillations of equal or greater nagnitude than &% in very close
synchrony usual |y | agging 5‘1(’:'by a few nmonths. The period of maxi mum
enri chnent occurs while the whales are in the Bering Sea assumng that the
maxi mumin 8¢ ogeurs inlate Fall as estimated above. Since the
enrichnents in 8N are of 1 - 3 wan inmportant change in feeding
behavi or must be occurring that is not arising from geographic isotope
gradi ents.

Figures 20 and 21 illustrate the faunal isotope ratios in the
Bering-Chukchi seas through all trophic | evels from phytoplankton to polar
bears. & °C, being conservative with diet, remains little changed through
all trophic levels with a small enrichnent of <1°/00 across each |evel.
Figure 21, nitrogen data, illustrates the 300 trophic enrichnent found
in 8N from the Same sanples.  The bowhead whal e data are from nuscle
tissue and the~s"T values are a match for feeding entirely in the
Bering-Chukchi-western Beaufort seas. The 8N val ues are, however,
anomal ously enriched for a secondary consumer (conpare wth chaetognaths)
and very simlar to those for pelagic and demersal fishes. This may
reflect a significant dietary change during the late winter nonths.

Al though we have no stomach content data on bowhead whal es feeding on the
Bering outer continental shelf or over the Bering Basin, we hypothesize
that the whales may be shifting their major prey species during winter to a
hi gher trophic | evel. Candidate species nmight include small schooling
fishes such as juvenile pollock or sand |lance that a sl ow moving whal e
could capture, jellyfish, or perhaps aggregations of carnivorous

zoopl ankton such as Metridia spp. Feeding on prey such as these would be
required to produce t'he N I sotope ratios evident in the whales. At
present, this hypothesis of a major shift in winter diet to a higher
trophic level is based solely on the isotopic data. Also, based upon the
observation that there are often large interannual variations in the
anplitude of the 8N oscillations, the di etary shift may not be as
pronounced in some winters. _ Alternatively, fasting in late winter mght
al so cause enrichnment in &°N values of bal een, althougnthis shoul d al so
be reflected in the nuscle tissue. No enrichment tn &N is evident in
muscle of spring versus fall-killed whales.

15

Envi ronnmental Mnitoring with Bal een

Carbon Isotope Ratio Trends in Baleen -- Since changes in &3aithin
a food chain are the result of fractionation caused by netabolismwithin
the organism and are usually small (<l the carbon isotope
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Figure 16. Tenperature anonalies and
northern Bering Sea.
runni ng neans.

average bal een isotope ratios for the

Tenperature curves are for the 9-nonth and 5-year
I sotope ratio data are for baleen laid down while feeding

in the Bering and Chukchi seas (n = 17 whal es).
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Figure 20. Carbon isotope ratios of phytoplankton and fauna from the
northern Bering and southern Chukchi seas (from Schell 1990).
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Figure 21. Nitrogen isotope ratios for phytoplankton and fauna from the
northern Bering and southern Chukchi seas (from Schell 1990).
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conmposition of the bowhead whale can be viewed as a surrogate for isotopic
conposition of the primary production in areas where the aninal feeds. The
Bering/Chukchi seas are the sources of nost of the food supporting bowhead
whal es.

The carbon isotope data in baleen reflect the integrated isotope ratios
in the zooplankton which in turn reflects the integration of isotope ratios
in the phytoplankton on which the zooplankten fed. Since a large whale
consunes zoopl ankton at the rate of over a ton a day in feeding bouts, they
are incontestably the most efficient sanpler devised (Thonson, 1987). If
the correlation between &€ and primary productivity can be quantified for
the Bering Sea, baleen would offer a sinple and easily reproducible neans
of separating top-down from bottomup controls on ecosystem productivity.
Since sanples are readily available and a baleen plate froma |arge whale
can span over twenty years, a continuous record could be maintained with a
nmodest anal ytical program Long-term cycles evident in the isotope ratios
woul d al I ow forecasting of ecosystem changes and the hindcasting would
enable correlations to be established for anomal ous years.

The fall/winter baleen &°c averages have a trend i n ‘C-depletion
between 1973 and 1984. In followi ng years, baleen sC appears to bhegin a
weak trend in c-enrichment (1985 to 1990) with an anomal ous increase in

C-enrichnment in 1985, CQur data contradict the hypothesis of Rau
et al. (1989) regarding the role of [Cozaq)] In controlling 8¢ val ues of

plankton. W also find that in review ng the intra-seasonal trends of &'
for copepods and euphausiids, they are nost enriched at the start of the
season when water tenperatures are col dest and carbon dioxide
concentrations woul d be expected to be higher. The cruises for 1988 span
the period June through Cctober. we feel, therefore, that until the
floristics of the phytoplankton successions have been studied as well as
the physical characteristics of the water masses wherein the primary.
production occurs, the mechanisms for the observed changes in &€ renmin
uncertain.

Although the tasks involved in quantifying the correlations between
bal een 8°C and primary productivity night seem formidable, the anal ogous
situation exists in the North Atlantic. Here, however, the long-term
records of phytoplankton and zoopl ankton abundances have already been
established and correlated with the productivity of higher trophic |evels.
Only the isotope ratios remain to be run.  Athough no bal een sources
equi val ent to the bowhead whale are available, the collections of fin whale
and sei whale baleen plates fromthe Norwegian and |celandic fisheries
could provide the needed sanples. It is reasonable to predict that
anal yses of these sanples will offer expanded insight into the processes
governing the productivity of the world oceans.

55



LI TERATURE CI TED

Boutton, T.W, H F. Tyrell, B. W Patterson, G A Varga and P. D. Klein.
1988. Carhbon kinetics of mlk formation in holstein cows in |late lactation.
J. Anim. Sci. 66:2636-2645.

Conover, W J. 1980. Practical nonparametric statistics. John Wley, N.Y.

Conover, W J. and R L. Iman. 1981. Rank transformations as a bridge
between paranetric and nonparametric statistics. Am Statistician
35:1224-1229.

DeNiro, M J., and S, Epstein, 1978. Influence of diet on the distribution
of carbon isotopes in animals. Geochimica et Cosmochimica Acts 42:

495- 506.

Feder, H M, A.S. Naidu, M Baskaran, K Frost, J. M Haneedi, S. C
Jewett, W R Johnson, J. Raynmond, and D. M Schell. 1990. Bering
Strait-Hope Basin: habitat utilization and ecol ogical characterization.
Final Report RU690, NOAA-Ccean Assessment Division (Anchorage, Al aska) 465

Pp.

Fry, B., and E. Sherr, 1984. &3 neasurenents as indicators ofcarbon flow
in marine and freshwater ecosystems. Contributions in Mrine Science
27:13-47.

Jones, R J., M M Ludlow, J. H Troughton, and C. G Blunt. 1981.
Changes in the natural carbon isotope ratios of the hair fromsteers fed
diets of C, C,and C,species in sequence. Search 12:85-87.

Koski, WR, R.A. Davis, G.W. MIler and D. E. Wthrow. 1991. Gowh rates
of bowhead whales as determned fromlowlevel aerial photogrametry.
Int’1. Whal i ng Conm SC/43/PS23, Reykjavik |cel and, 1991.

Kroopnick, P. M 1985. The distribution of '3 in the world oceans. Deep
Sea Res. 32:57-84.

Lowy, L. F., and K Frost. 1984. Foods and feeding of bowhead whales in
western and northern Al aska. Sci. Rep. Wales Res. Inst. 35:1-16.

Lowy, L. F., K.J. Frost , J.c. George and k. Coyle. 1987. Feedi ng ecol ogy
of bowhead whal es: prey spectrum and seasonal and regional feeding
patterns. Abstr. T6 In: Abtracts 4th Conferenc Biol. Bowhead Whale, 4 - 6
March 1987, Anchorage AK.  North Slope Borough, Barrow AK

McConnaughey T., and C.P. McRoy. 1979. Food-web structure and the
fractionation of carbon isotopes in the Bering Sea. Marine Biology 53:
257-262.

Mizutani, H, and E. wada. 1988. N trogen and carbon isotope ratios in
seabird rookeries and their ecological inplications. Ecology 69(2):
340- 349.

Nerini, mk, H W Braham, W R Mrquette, and D. J. Rugh. 1984. Life

history of the bowhead whale, Balaena mysticetus (Mammalia:Cetacea).
Journal Zool ogy, London. 204:443-468.

56



North Sl ope Borough Science Advisory Conmittee. 1987. A review of the
report “lnportance of the eastern Al askan Beaufort Sea to feeding bowhead
whal es, 1985-86". Report NSB-SAC-OR-10. North Sl ope Borough Dept. of
Wldlife Mnagenent, Barrow, Al aska, 99723. 53 pp.

Peterson, B.J., and B. Fry. 1987. Stable isotopes in ecosystem studies.
Annual Reviews of Ecol ogical Systens 18:293-320.

Rau, G H and D. J. DesMarais. 1991. A nodel relating plankton st to
co, supply and denmand. Eos 72:65.

Rau, G H. and D. J. Des Marais. 1992. Marine pl ankton Bc/'%c as a
function of C0,supply and denmand. (Abstr.) Anmer. Sot. for Limnol. and

Oceanogr. , Santa Fe, New Mexico, 9 - 14 February 1992.

Rau, G H, T. Takahashii and D. J. DesMarais. 1989. Latitudinal .
variations in plankton & t i nplications for co, and productivity in past

oceans. Nat ure 341:516-518.

Rundel, P., J. R Ehleringer, and K Nagy. 1989. Stable isotopes in
ecol ogi cal research. Ecol. Studies 68, Springer-Verlag, New York, 512
pages.

Saupe, S. M, Schell, DM, Griffiths, U B. 1989. Carbon i sotope ratio
gradients in western arctic zooplankton. Mrine Biology 103: 427-432.

Schell, DM, S, M Saupe, and N Haubenstock. 1989a. Natural isotope
abundances in bowhead whal e (Balaenamysticetus) bal een: narkers of aging
and habitat usage. Ecol ogical Studies 68:260-269.

Schell, D. M, S. M Saupe and N. Haubenstock. 1989b. Bowhead whal es
(Balaenamysticetus) growth and feeding as estimated by &'°c techniques.
Mari ne Biol ogy 103:433-443.

Schell, D. M, S. M Saupe, and N Haubenstock. 1987. Bowhead whale
feeding: allocation of regional habitat inportance based on stable isotope
techniques. Pages 369-415 in W J. Richardson, ed. Importance of the
Eastern Alaskan Beaufort Sea to Feeding Bowhead Whales, 198S-86. By LG
Ecol ogi cal Research Associates, Inc., for US. Mnerals Mnagenent

Service. Available from National Technical Information Service,
Springfield, VA22161 as PB88-150271/AF, 547 pp.

Thonson, D. H 1987. Energetic of bowheads. Pages 417-448 in U. J.
Ri chardson, ed. Importance of the Eastern Alaskan Beaufort Sea to Feeding
Bowhead \Whal es, 1985-86. By LG Ecol ogi cal Research Associates, Inc., for
U.S. Mnerals Management Service. Available from National Technical
Information Service, Springfield, VA 22161 as PB88-150271/AF, 547 pp.

Tieszen, L.L., T. W Boutton, k. c.Tesdahl, N. A Slade. 1983.
Fractionation and turnover of stable carbon isotopes in aninal tissues:
i nplications for 8°C anal ysis of diet. Oecologia (Berlin) 57:32-37.

Wthrow, D., R Burke Jr., L. Jones and J. Brooks. 1991. Variations in st

carbon isotope ratios in bowhead whale baleen plates used to estinate age.
I nternational Whaling Comm. SC/43/PS11. Reykjavik, |celand, My 1991.

57



Appendi x 1. 8% and 8'°N val ues for zooplankton sanpl es.

L SAMPLE | DESCRPFTION | CASSE | SAMPLEID ¥ STATION | LATITUDE | LONGITUDE | DATE | DELC13 | DEL N15
[ T () (W) (MY T (ppt) | (PPY)
| | ! | L
RV SEQUEL, SEFTEMBER 1643 u | | |
! 1
Parathemisto libsliula | CABS 10 §9.00 13600 009185 1,-26.20
CASS 1 59.00 136.00 Q8% | -27.60
cAss 2 =0 90 13600 ‘B -27.40
CA85 | 3 | | £9.0¢ 136.00 188 -286.50
CAS! 4 &0 (K 13600 /8 -26.60
CASS | 5 T T 69,0 126.00 18 -26 49
cAss T & 1 I rago 136.00 0 /85 | -25.60
CA85 | 7 | | €8.00 138.00 0 485 | :23.70
~asp ) i 60,00 , I JAMAR AN [ 0 iRE YTy
EUPHAUSHED | i CASS5 | ] | 68.00 136.00 09/85 .24 10 |
| | ] | i i
RN ANNIKA MARIE, SEPTEMBER 16S5 | _AM ; { |
T T T
AMPHPOD Parathemisto libsliula | _AM8S 10 70,50 143.10 0 /85 | -27.05
AMPHIPOD Parathemisto libelluia | _AMSS 11 70.10 142.70 Q9 /85 | -26.87
AMPHIPOD Parathemisto _libaliula AMES 12 70,20 142.7/ g /8s | .25.81
corco |_AM8S T 70.30 T42.7 0 765 | -20.05
[COPERPOD AU45 2 70.20 1i2.7 0 /85 | -26.19
ICOPERCD |__AUG6 3 i 70.10 142.7 9 185 -25.76
ICOPEPCD AMSS 4 69.70 141.00 0 /85 | -27.23
[COPERCD | _AMSS 5 | 70.20 142.79 O /85 | -24.66
(COPERCD AMSS 6 7050 143.10 0 /65 | -25.38
[COPEPOD | _AMSS 7 | 70.10 142.7 Q /85 .26.03
Ieww\l.sm Thy raschii T _AMSS 6 70,20 142.7! @ /85 | -19.67
EUPHALSID Thysanosssa raschii 1 AU45 9 60,70 141.0¢ 9/85 | -23.58
T 1
RNV ANNIKA MARIE. SEPTEMBER 1SSS AM | |
S
AMPHIPOL Gammard AMSE 25 T4-4 70.12 140.87 09/86 | -2473 9.10
AMPHIPO( Large AMBSE 108 T4-2 69.75 141.20 09/s6 -23.48 7.69
AMPHIPCK Large AMSS 64 12 £9.83 141.40 09/86 | -24.33 8.84
AMPHIPOD Large AMBS 17 T3-3 70.03 141.82 09/88 [ -25.58 S.25
AMPHPCD Large AMBE 86 T3-3 70.03 141.82 09/86 | .26.s8 8.84
AMPHIPOD Large AMBS 10s T1-1 70,15 143.67 09/86 .21.17 799
AMPHPOD Large AMBS 76 13.4 70.22 141.70 09/86 | -25.15 6.9S
AMPHIPOD Large AU24 60 T1-3 70,35 143.50 09/88 | -21.09 8.91
AMPHPOD Large AMSS 83 13.s 70,40 141 53 09/88 | -23.14 7,26
AMPHPOD Large AU54 74 T1-5 70.5s 143.5s 09/86 | -23.53 10.84
AMPHIPOD Large AMB6 88 09/86 794
AMPHIPOD Medium-Smail AMSS 75 T4-2 §9.75 141.20 09/86 | -26 83 .99
AMPHPOD Medium-Small AU44 20 T3-3 70.03 141 42 09/86 | -25.13 690
AMPHIFOD Medium-Small AMSS 18 T2-1 70.06 142.60 09788 | -2007 S.20
AMPHIFOD Medium-Small AMBE 314 i 09/86 620
AMPHPOD Parathemisto libsiluia AMBS 73 T3-2 £9.90 141 63 09/88 | -24.06 8.49
AMPHPOD Parathemisto libelluia AMBS 28 14.4 70.12 140.87 09/86 | .27.03 7s0
AMPHPOD Pa _rathemisto libellula AMSS 36 T2-2 70.13 $42,32 09/88 | -23.54 7.45
AMPHIPOD Parathemisto libelluia | AMSS a9 T2-2 70.13 142.82 09/86 | -24.13 849
AMPHIPOD Par libellula | AMBS 23 T2-5 70.53 142.45 08/86& | -24.19 11.24
AMPHISOD rSmlIl , _AMSE 27 TA.2 69.63 13047 0R/A8 -27.44 737
AMPHIPOD |Smalll AMSE 3 Td-| 59.70 141.28 09/86 | -22.34
AMPHIFOD [Smati AU85 4 5 59.83 14187 06186 -22.34
AMPHEO! |Small AM8s 92 1 12 66.63 141.60 09/86 | -24.04 | 690
AMPHIPOL Sinsli AMas 10 T4-3 60,62 1 4002 09186 604
AMPHIPOL Small { AU.% *7 T4-4 70.12 140.87 0s/66 -25.81 | 404
Small | AMBE 76 09/66 | -24.94 | 494
AMBS 31 1A-2 69.68 139.47 08/86 -22.S6 1
AMBG 64 T3-1 69,6S 142.03 agsae .21.27 8 S5
AMBS 110 13 69.85 141.55 09s886 2644 | 1219
Aldss 66 T2-2 70.00 140.00 09/88 | -23.79 6'62
AMBS 63 73-3 70.03 141.52 09/86 | 242S [ 745
AM8S 86 73-3 70.03 141.82 00/86 -25.69 |
AMBS 62 Tt-1 70.15 143.67 09/86 | -22.26 839
AlMSS 82 T3-4 70.22 141.70 09/88 | 2614 | 776
AMas 06 13-4 7022 14170 8/8 -2581 | 642
AMSS 23 T2-5 70.53 142.4S 2/8 4 55
AMBS 123 7341 69 85 142.03 9784 -2667 !
i AU.% 52 13-2 69.90 141.05 09/88 | -25.34 10 22
! AMas 23 72-5 70.53 142.45 09/86 10 22
AMBSS 107 06/66 | -2582 T 10 72
Large AU6S 19 TA-2 66.60 13e.47 09786 | -25.24 | 10 %0
Largd AUBS 2 5 69,33 141.87 0S/86 -2524 | 10 %
Large AU26 6 T3.3 70.03 t 43.50 09/88 | -2506 |
Large | _AU34 54 T3-3 70.03 141.82 06186 -2540 10 50
Large AU66 9 T4-4 70.12 140.67 3/86 | -25. 13111 20
Large AMBE 36 12.2 70.13 14222 /86 | -2500 | 080
Large AMSS 26 T2-2 70.13 142.62 186 -2586 | 917
Small AUG4 51 2 69.68 139.47 09/86 -2715 11 48
Small AMSS 41 T4-1 69.70 141 28 00/86 | -27.19 | 12 T
Smal AMSs 42 T4-1 66,70 t41.28 D9/88 | -2774 1127
Smal AMBSS 44 T4-1 69.70 141.2S 09788 | 2224 | 11 94
Smal AMSS 5 5 69.83 141.87 0918 11 48
Small AlMss 43 5 €9.85 141.90 09s88 | -26.76 | 157
Smeil AU44 4s T4-3 68.92 140.62 097868 -25.09 1157
Smail | Au24 | 111 T4-3 6662 140.92 09/66 | -28.92 640
Small AU6S 47 T3-3 70,03 141.82 09/8& | -23.63 1333
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SAMPLE | DESCHPTION | CRUSE SAMPLE ID STATION [ATHUDE | LONGITUDE | M TE |DELC13|DELNt
I (N) (W) [ (MAYY) T (el | (PPO)
I | |
Smatl | ANSE 4, T2-1 70.04 | iad. w0 UWr BB . ¢z WU . 10.64
mail | AMBE 4 2-1 70 08 142,60 00/88 3.33
mall AMSE 4 2.2 7013 | 14242 08/88 | 2439 0.29
mail AMBE 109 Ti-3 70. 3§ 143,60 186 | -26.05 0.26
AMBE 2 1 €9.65 | 140.88 8 .95
AMBSE 5 1 €9.85 140.88 7 2851 | 10.81
AMB6 [] 1 69.85 | 14088 I 28 04
AMSS 115 14.1 60.70 141.28 7 27 S6 | 1172
AMBE 114 T4-2 69.75 | 141.20 788 | 2799 | 12.32
AMSS 53 | 12 69.83 141, 60 09/86 | .27.28 | 10.07
AMSS 120 12 w_83 141 60 09/86 | 2602 | 9.79
AMSS 56 l 5 &9, 141.90 0978 -28 00 11.02
AMSS 57 5 €9.85 141,20 09/ -2824 | 10.30
AMSS 116 T3-3 70.63 14182 09/86 | 2578 | 10.40
AMSS 103 ] 21 70.08 142.60 09/86 | -2529 | 954
| AMBS 104 2-2 7013 | 14252 00/66 | 2588 | 797
AMSS 50 T1-1 70.15 | *43.67 09/86 | -2632 | 10.W
| AMS6 ;e T1-v e aa |0 143.67 09/66 | 2s 7. | 1164
| AMBS 118 T3-4 7022 141.70 09/86 | -25.66 | 068
AM52 102 T1.2 70.23 143.65 09/86 | -25 6a |
| AMBS 112 T1-2 70.23 143.66 09/86 | -2533  13.81
AMB6 119 09/86 922
Small AMBE 1 T4-3 | 69.62 140. 52 09/66_| -2362 | 70
Sm il AMBE 24 T2-8 7053 142.45 09166 | -23862 | 70
ysanoessa raschi AMBSE | 3s 1 TA-2 | 6068 130.47 09/88 | -2505 | 7.1
Thysanoessa_raschis AMSE 12 T4-1 69.70 141,20 09/66 | -2505 | 724
Thysanoessa_raschii Ak4! | 14 | T4-1 | 66 70 | 141 26 06/66 -26.42 4.88
Thysanoessa raschii AMSS | 96 I T4-2 | 69.75 141 20 09/86 | -25 301 bo4
Thysanossss raschvi AMBE : | T3-o | 708 T |0 e 82 09/66 -24 46
Thysanosssa_raschi AMBE 34 | ra-4 70.12 140.87 00/66_| -25.44 | 6.98
Thysanoessa_raschii AMBE | 32 | 2.2 [ 7013 142.82 09/66 | -2413 | 703
AM.% 85 | 11 69.65 40,6.6 09/88 | 2601 694
AMSS | 33 ] TA-2 |___6S.6S 35,47 09/66_| .27
AMSE 21 74.1 69.70 41.26 00166 | -27. 7 3s
AMSS 87 : i | - ~1,20 00/868 | .27 9.97
AMBE 117 13 69.65 141.55 09/88 [ 2654 | 10.52
AMs5 72 T3.2 69.50 141.9 09/66 | .24.76 | 10.38
AMSE 16 T4-3 69.92 140.9 09/88 | 2602 | 872
AMBE 7 3.3 70.03 143.5¢ 0s/66 | 2537 | 650
AMBE 70 13.4 70.22 141.70 09/88 [ 25.16
AMBE a1 73.4 70.22 14170, [vivoo'®? ve5.38 |,
Auss ] a4 T T4 I nos T aae 7 lonoygaJ 2% 35) 968
[ AMBS | 100 | 73.5 | 2040 141.53 09/86 | 2670 | 10.9¢
AMBE 67 11.4 70.4s 143,57 00/66 | -2446 | 13.10
[ AMBE | 29 | T4-4 | 7012 140.87 06/66 | -26.99 | 862
AMBS 22 T-e 70.13 42.52 09786 | -2425 | 072
T AMBS | 76 [ T4-3 [ s9.92 40.92 00/86 | -26.51 | 10.49
AMBS 77 T1-1 70.15 4367 00/8 -2506 | 14.22
Y} 85 T1-4 [ 7046 1425~ T oeras | -24 an 12 3¢
I AMSS 61 It 89.65 140.88 0886 | -25.41 8.2t
AMSE 15 TA-2 | 69.68 130.47 09/8€ 9.30
I | AM8s o1 T4-1 T 697 141.28 I 2696 | 772
Auae 90 12 89.8 141.6¢ 7 25 95
AMBS 93 12 69.8 141.8¢ I 2674 | 802
AM 95 T3-1 69.8 142. 8/ -2512 | 910
AM 71 T13-2 69.90 141,85 09/86 | 2429 | 666
AMBS 13 s 69,83 141.87 09/66 645
At 37 T2-2 7093 | 14252 09/86 2104 | 845
TA
Agisntha digitalis TA24 26 52 70.15 131 4s 09/88 | -2% 70 |
Agt igi TASS 66 60 70.70 32.87 09/86 | -2420 |
|Sagitta_sp. TASS 128 51 69.56 33.07 ©9/86 | 2300 |
coreRaD L i grim aidii TAG* 1 61 69.52 33167 09/86_| -26 70 |
FISH ARCTIC COO sada TAG6 1 61 69.88 | 33.97 C9/86 | 23 W |
arathemisto libeilula TA26 1 70 70.67 ' 143483 /86 | -2410
Parsthemisto_libeliula TANS 464 5 €9.27 | 137.33 186 | -26.00 |
\TH Sagrita s, TAME 37t 85 70.72 33.97 7 -22.40 |
Calanus_glacialis TABE 205 68 7017 ] 34.90 14 -2310
[coPERcn Calanus hyperboreus A8E 244 76 70.29 T130.77 786 | -25 50 4
[ COPERCD Calanus hyperboreus A86 329 so 0w | 30.77 188 | 25 48|
[corecD Calarws hyperboreus TA28 460 32 69.7/ 24,0 /88 | -2450 |
coRRaD Calanus_hyperborsus TANS 549 22 €9.63 | 38.77 06/66_| -23 60 |
CTENCROE Beros_cucumis A4B 184 70 708 | 1s 09/66 | -2270 |
CTECARE Faue- TASE 306 77 7038 130.77 09/8€ | -2300 i
CTENCPHORE Beros_cucumis TASS 458 30 69. S7 136.77 0978 -2440 |
[EUPHALISED [Thysancessa raschii A3b 45s s 89.27 I Jo  *47.33 2878 -23 4a |
EUPHALSED Thyssnossea raschi TASS 210 66 70.17 134.8. 18 -2320 |
FISH, ARCTIC COD Boreogadus saida TASE 370 65 70.72 133.97 /8 .23.50 |
FISH. ARCTIC COO Boreogedus saida TASE 376 65 70.72 123.07 18 -2320
MYSIDACEA Myws 3P TA4B 22s 67 70. 134.83 /8 -23.70
MYSICACEA Mysis ®. (25mm) ABE 217 67 70.00 13452 8/, -2330
MSIOACEA Wyss #p. (25mm) ABE 71 4 69. 20 t 37.50 786 | 2380 |
PTERORCD A helick ABh 60 65 70.52 133.97 /88 | 2420
PTERGRO0 Umacina_helicina TASE 425 62 70.05 133.87 788 | 2320 [
]
USCGS POLAR STAR ocrlaea 1985 [
ANPHIPOD | i PRAK 57 A-6 71,76 152.95 1048€ | -200s | 946
AMPHIPOD Iﬁmnm- ] PSas 85 B-7 70.93 46.76 10/88 | .21 9t | 1073
AMPHIPOD |Hypena sp. PS8 6a s-7 70,93 46.7a 10186 | -18.29
AMPHIROD |Hypena so. T Psa 119 0.10 70.72 4065 10786 | 2232
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SAMPLE DESCRIPTION CRUSE SAMPLE ID STATION LATITUDE LONGITUDE OATE | DELCI3| DEL MEI
(N) L] (MMYY) |  {ppt) {ppt)
i
AMPHIPOD Hyparia_sp. (10-20 mm) PS8 5 W14 7182 135,50 10/86 | .20.96 | 1348
AMPHPOD Onisimus_nansens (20mm) PS26 95 S7 70.03 146,76 10/66 | -2093 | t12.48
AMPHPOD Perathemisto _sbyssorum (Smm) | PS86 70 8-10 7115 | 146.60 10/88 | -23.11 | 11.80
AMPHIPOD R i um (5mm) | PS3S 118 D-lo 70.72 140.9% 10/S6 | -23.60 | 12.26
AMPHIPOD Pasathemisic _abyssofum (Smm) | PSS2 133 D-12 70.45 142.85 10186 | -25.38
AMPHIPOD Parathemisto libeliuia PS34 23 A-10 71.95 152.65 10/66 | 2165 | 1163
AMPHPCD |Parathemisto_libellula PS88 32 A-10 71.95 152.65 10/86 | -20.82 | 1197
AMPHIPOD Perathemi ibeliul PSS6 46 A-10 71.95 152.65 10/86 | 2252 | 1276
ANPHPOD ‘Parathemisto_libeiluia PSS6 7? B-7 70.93 146.76 10166 | -20.74
AMPHIPOD Parathemisto libelluis PS66 07 8-7 70,88 46,76 10)66 | -24.35 | 12.75
AMPHPOD Purathemisto libeilula PS34 143 £-7 71.42 | 149.60 1 0/66 | -22.9% 12.73
AMPHPOD TPerathomisto Kbsilia (20mm } PS66 130 €5 7055 | 144.03 10/66 | -22.56
AMPHIPCD ‘Parathemisto libellula (5-1 Omm)| PSS 14 W-14 71.82 156,50 10/S6 | -20.80 11.1s
AMPHIPCO Parathemisto libslula (5-1 Omm}| PSa6 24 | A.10 7195 | $5265 10788 | 2056 | 1172
AMPHIPCD Parathsmisto libeliula_(S-10mm)| PS86 25 A-10 71.95 | 15265 10/S6 | -20 85 | 12.71
AMPHPOD Parathemisto libeNula (7.1 Omm)] PS66 132 | D-12 70.45 142.65 10/S6 | -25.37
AMPHIPOD " Parathemisto libelidla (2-3mm)  PSS6 1s W14 7152 156.60 101S6 | -21.36 | 1113
ANENONE PS86 30 T A-10 71.95 152,65 10/66 | -20.29 | 1227
CHAETOGNATH Sagilta_sp. PS8 33 I A-10 71.05 152,65 10/6s | -t9.81 [ 1450
CHAETOGNATH ‘Sagitta: 8p. PS86 3s A-10 71.95 152,6S 10/6S -20.12
| CHAETOGNATH {Sagitts sp. PS 55 A 71.7% 152.95 10/86 | -19.98 | 15.03
| CHAETOGNATH ‘Sagitta_sp. PS 50 A- 71,78 52.95 10/S6 | -2036 | 1324
| CHAETOGNATH Sagitts_sp. PS8 65 A- 71.50 153.17 10/66 | -2050
| CHAETOGNATH Sagitta_. K466 104 C-10 71.02 14355 10786 | -22.52 | 149t
| CHAETOGNATH (Sagitta sp. | _PS6S 118 D-10 70.72 140.95 10/66 | .21.62 1461
CHAETOGNATH |Sagitta w. PS8s s W-14 7162 158.50 1 0/66 14.35
CHAETOGNATH (Sagitta_sp. PS8s 51 A8 71,75 152.95 10/88 | -20.28 | 13.24
CoPERCD l{2.-4mm) PS86 112 D-10 70.72 140.65 10/S6 | -24.75 | 10.16
COPEPCD -(3-4mm) PSas X B-7 7093___|  146.7s 101s6 | -24.34 9.40
CoPERCD (3mm) |_PS%6 56 | A-8 7175 | 152.95 10786 | 2073 | 11.77
COPEPCD (4mm) PSS6_| 26 | A-10 | 7195 | 152.65 10/86 | .22.46 | 11.64
COPERCD i(5-7mm) PS46 63 | B-7 70.63 146.7s 10/66 | -28.15 | 1012
CoPERCD l(6-8mm}) T Psas | 44 | A-10 | 715 152.65 10/66_ | -23.01 13.43
lcoPERCD [Calanus. 5p.|_PSBE 138 c-5 70.55 144.03 10/S6_| -25.16
COPERCD - Calanus sp. _|_PSBE 16 c-lo 7100 143.55 10/86 | 2594 | 604
COPEPCD TCalanus 8p. Psss 13 W-14 71.52 16s.60 10/66 | .24.22 | 1122
COPERCD Calarws 8p. (3-4mm) PSS4 121 D11 70.32 141,55 10/86 | -26.38 | 654
COPERCD Calanus 6p. (S-7mm) | _PS36 120 D-11 70.32 141.55 10/86 | -25.26 0.15
(COPEPOD Calarws sp. (Smm.+) | _PSS4 14 D-lo 70. 22 140.65 10/86 | -25.06
CORERPCD Parssuchasta sp. PS8 0s C-10 71.02 143.55 10166 | 2552 | 12.06
COPEPCD P; ch 3 [ Psss 13 D-1o 70.72 140.55 10/66 | -24.91 | 12.30
[COPERCD 0586 45 A.10 71.65 152.65 10/s6_| -21.98 | 11.08
| CORERCD PS88 146 E-7 71.4 146.60 10)66 | 2511
COPEROD PS8 150 E-7 71.4 149. SO 10{s6 | -23.93 | 1016
[130- 13imm } PS8 22 A-10 71,95 152,65 10/66 | -20.76 | 1130
{16-20#im) PS8e 42 A-10 71.95 152,65 10/66 | -21.38 | 103s
(10-20mm) 9 115 | D-10 | 70.72 140,95 10/66_| 23.01_| 1100
(10-25mm) 7586 [E] AT 70 93 146.78 10/S6_| -2354 | 10.20
(10mm) . 386 | 46 ] A-6 | 7175 162.9S 1 0(66 10.35
{10mm) PSas €2 I 7t 75 152.6S 10/66 |-20.56 | 12.15
(1 Omem}) P'S8s 53 | A-6 | 7175 152.95 10/S6 | -21.48 | 11.81
(10mm) U'sse 58 A-6 71.7s 152.05 1066 | .21.02 | 1154
{10mm) PS88 | 56 ] A-8 1 71,7s 152.06 10/86 | .21.08 9.72
(10mm) PS3S TR B-7 76.63 146.76 10/S6_| -23.47 | 9.3
{10mm) PS88 | 34 1 S7 | 7063 146.78 1 0/66 | -23.13 0.12
J(17-25mm) PS66 2 w-t4 71 .52 15s.50 20/S6_|-23.28 | 1130
(18-25mm) PS8s | a1 | s-7 70,1 146. 2S 10/S6 | -23.38 | 1349
i(20-285m =} 0 75 [ 70.9; 146.76 10166 | -2331 | 1167
1(20mm) 'S88 21 A-10 71, t 52.65 20/S6_| -21.90 | t12.147
\(20mm) 'S8 47 A-6 71,7 152.95 10/88 | 2275 | 10.10
'(20mm) P's64 50 A-O 71.75 152.65 10/66_| -2t 67 | 1203
1(25-30mm) P's3s 41 A-10 71.95 1 52.65 10/66 |.2160 | 1257
1{25mm) | Pses | 20 A-10 71,65 1 32.66 10/86 | -22.21 | 10.76
Tt c2omm PSas | 36 | A-10 | TE 95 1 52.56., 1 0188 12.55
i{-20mm) | _PS2S 97 S-4 70.65 147.25 | 10/88 [.22.92 | 11.17
o586 ! s ! A-3A 1 5 0% 153 ek 1 4048 -22.81 14.43
'53s | 51 ] A-4 | 7175 152.65 10/86 | -20.26 | 10. 1S
[ PSas 64 A-5 71.60 153.17 10/66 | -24.65 | 11.31
PS3S 66 8.10 71,18 146,60 10/88 | .22.90 | 11.39
| PSss t 23 ott 70.32 141.35 10/88 | .22.4% | 11.83
PS3S 129 0-12 70, 4s 142.SS 10/86 | -2276 | 1.8
T PRAR 144 E-7 71.42__ | 146.50 10/88 | .24.07 | 11.03
T . DS8s v E-7 3442 149.90 10/66_| -24.23 6S2
1 PSas 64 A-S 71.50 153.17 10/86 | .21.00 1124
P9s2 | 3 | W-14 71 S! 155.50 10/88 | -22.88 | 0.88
[(40-45mm) PS88 | 36 | A-10 719 152.65 10(S6 | -19.84 | 12.s6
145-55mm ¢ P588 90 B.7 T 709 146.78 10/S6 | -21.10 | 12.17
1{(45mm) PS86 | 10s i 0.10 [ 70.7 140.65 10/86 -22.47 13.02
! PBss 2s A0 71.9 152.65 10788 | -21.19 | 1314
i PS62 34 A-10 71.95 152.56 10/66 | .21.25s | 13.13
PSS6 142 E.2 71,42 146. SO 10/66 | -20.39 [ 1304
] PS8s 12 W14 71.62 156.50 10s88 | 21.1a | 1179
PS66 1 W-14 71.82 156.50 10/66 | t9.01 | 12.79
FISH, SAND LANCE {Ammodytes hexapterus PSS6 63 A-5 71.50 15317 | 10/86 | -205S | t2.63
1SH, SAND LANCE 1Ammodytes hexapterus PSas | Q W-14 71 82 156.50 | 10/86 .20 3a 12.73
5H, SAND LANCE [Ammodyee_hexapterus (50 mm) | PS86 | 27 T XL 7465 152.8% 10788 | 2024 | 1265
15, SAND LANCE |Ammody us (60 mm} | PS86 | t 00 1 s-4 | 170.6S 147.28 | 10/s6 | 2002 | 1267
JELLYFISH [Cyanes capuista PS8E 127 D-11 70.32 141,85 10/66 | -2364 | t2.4%
1(25-30mm) PS8s 29 B-4 | 70.6S 147,25 10/66 | -214.2s | 10.36
f(25mm) 388 1.75 152.95 101S6_| -16.77 | 12.10
((30m: 88 74 | s-7 [__70.63 146.78 10166 | -21.21 [ 1224
TeaA= S32 60 B-7 70. 93 146.78 10/86 | -20.w [ 112s
Sss _| 29 | A-to 71155 15265 | 10/66_F 2104 i

so



SAWPLE DESCRRTION CRUSE SAMPLEID | STATION | LATITUOE | LONGITUDE | DATE | DELC13| DELN1S
(MMYY) [ (pp) | (ppt)

[IVSTACEA T PSas 10 T W14  71.82 156.50 [ 10/86 | 2002 | 12%
PTEROPCD [Clione” imaana PS88 117 D-1o 7072 140.95 10/88 | .23.42 | 9.7
I’ﬂ: PSas 11 | w-1 4 [ 7182 156.50 | 10/88 [ .19.07 | 14581
|
w 't_% WVUTIE 180D/
AMPHPOO Ampelisca burubai HXA7 2 4 6412 168.85 06/87 | -19.89 [ 8.08
AMPHIPOD Ampelisce _buubai HXA7 7 13 64.92 169.8 187 | -20.7 7.68
AMPHIPOD Ampelisca_ buviai HXB? 28 11 #4 78 168.7 /87 | 19.28 | 7.83
AMPHIPCD Ampelisca _buveas HX87 T4 [ 64.12 168.1 187 | -19.92 | 1264
AMPHPOD Ampeliscs _eschrichti HXB7 73 13 64.62 169.8 /87 | -20.13 [ 871
AMPHPOD Ampeliscs _sschricht HXa7 92 24 | 64.28 169.3 06/87 | -20.00 | 7.2
AMPHIPOD Ampelisca_eschrichti HXET 91 [ 64.12 168.18 08/87 | -19.91 7.58
AMPHIPOD Ampelisca macrocephsis HXB7 4 24 B4.28 169.33 /87 | 191 7.80
AMPHIFOD Ampetsca macrocephaia HXAT 1 11 4.78 168.72 187 | 194 7 9%
AMPHIPOD Amp o HX8? 29 24 4.28 169. /87 | 196 7.7
AMPHIPOD Ampeliscs macrocephals HXA7 32 24 4.28 169. 06/87 | -19.7 4
AMPHIPOD Ampeliscs_macroceghsla HXB7 68 13 492 1£9. G8/87 | -20.2 3.4
AMPHIPOD Ampeksca mactocephala HX87 74 3 64.67 168.50 06/87 [ -19.80 [ 7.88
AMPHIPOD Ampeliscs macrocephsia HX87 77 [ 64.06 1159. 48 6/87 | -19.06 | 9.38
AMPHPOD Ampelisca macrocephals HXS87 78 ] 64 08 1169.4 /87 | -t9.24 | 8.31
AMPHIPOD Ampeusca macrocephala HXa7 83 [] 64.06 169.4 /87 | <18.96 3.31
AMPHIPOD Ampeiscs macrocephals HXB7 86 3 64.67 168.6 187 | -19.85 | 767
AMPHEO! Ampelisca macrocephala HXa7 95,86 3 64.67 168.80 i87 | -20.10 4.7
AMPHIPOL Ampelisca_macrocephala HXB? a1 13 64.92 160.87 06/87 | -20.08 | 7.88
AMPHIPOL Ampelisca_macocephala HXA7 115 11 64.7a 1188.72 /87 | -19.40 | &.7:
AMPHIPOD Ampelisca_macrocephala (i9) HXA7 13 .92 169.87 /87 | -19.66 | 7.98
AMPHIPOD Ampeliscs_macr ala (i HXA7 5 5 4.97 169.27 187 | -18.79 .05
AMPHIPOD Ampel macocephala (ig} HXB7 157 [] 413 166.18 187 | -20.17 .44
AMPHPOOD Ampelisca mecrocephala (med) HXA7 3 5 64.97 169.27 6787 | -19.69 88
AMPHPOD Ampekisca macrocephala (med) HX87 20 X 64.78 168.72 08/87 | 1965 | 83S
AMPHPOD Ampeksca macrocephala (med) HX8? 88 13 64,92 189.87 06/87 | -20.86 | 784
AMPHPOD Ampeksca mecrocephala (med) HXA87 106 3 64.67 188.80 187 | 186 8.4
AMPHPOD Ampelisca phaia_(sm) HXa> [ 5 4.9 1 69.27 187 | -20. 7
AMPHIPOL Ampelisca maczocephala_{sm) HXB7 112 [ 54. 168.13 87 | -t 8.
AMPHIPO! Ampeksca mac s (v. sm HX87 [XE]} - 4. 188.128 /87 | -18. 870
AMPHIPO! Anony ep. HX87 18 20 64.2 168.63 6187 | -19.60 | 12.08
AMPHIPOL HXA7 140 [ 641 188.18 06/87 | -19.26 | 12.72
AMPHIPOO Byblis gaimed: HXa7 1 ) 06/8 -20.14 | 10.7
AMPHIPOO is sp. HX87 50 13 64.92 189. /87 | -20.35 7.79
ANMPHIPOD e _op. HX87 3 4.87 158, 8¢ 1 119.86 A8
AMPHIPCO is_sp. a7 3 3487 158 8¢ 1 - > X3
|AMPHIPOD ﬁ HX87 13 54.92 189. /87 | -20.7% .07
[AMPHIPOD Syblis sp. HX87 80 13 64.92 169.87 06/87 | -20.60 | 8.70
[AMPHIFOD . HX87 84 3 64.67 188.80 06/87 | 1997 | 9.24
AMPHIPOD Byblie ep. Hxay D [] 4.12 168.18 08/87 | -20.89
AMPHPOD Bybie sp_(large) HXAT 7 13 54.78 188.72 06/87 | -19.75 | 487
AMPYIPCO op. (lwge) HXAT 3 [) 54.12 168,18 06/87 | -21.27 | 9.89
AMPHPOL Bybis sp. (medwm) HXA7 [] 4.12 168.18 08/87 | -20.76 1 9.95
AMPHIPOL is_sp. (smadl HXBY 8 11 64.78 188. 08/87 | -20.47
AMPHIPO( Gammand HST? 119 11 54.78 188.72 06/87 | -19.32 | 10.81
AMPHPOD Grandiforus_sp. HXa7? 52 24 64.28 1€9.33 08/87 | -17.66 | 13.93 ]
AMPHIPOD Grandiforus ep. HX8? 455 38/87 | -16.67 | 1470
AMPHIPOD . HX87 142 [ 64.12 184.18 2G/B7 | -21.04
AMPHIPOL Limbos so. HXB7 51 11 [ 64718 168.72 6/87 | -18.31 948 |
AMPHIPOL Limbos ep. HXA7 96 13 64.62 169.87 6/87 [ 1818 | 835
AMPHIPO( Parsthemisio _ kbeliula HXa7? 11 13 64.92 159.87 08/87 | -18.90 8.49
AMPHPOD Parsthemisto _wbellula HXA7 12 13 64.92 1(59.87 /87 { -19.99 892 |
AMPHIPCD Parath HX87 24 [K] 64.78 168.72 /87 | -21.67 | 968
AMPHIPOD [Parathomisto beliule HX87 39 3 64.08 169.48 /87 | -19.26 | 898
AMPHIPOD Puarathemisto libeilula XA 42 248 64.28 168.33 06/87 | -19.23
AMPHPOD Parathemisto kbellula HX87 43 24 84.28 169.33 06/87 | -19.05 | 9.00
AMPHIPOD Parathemisto _kbeilula HX87 89 20 64.27 166.66 | 06/87 | -19.26 | 9.98
AMPHPOD Parathermisto _kbetiuis HXB7 101 13 44.92 166.87 08/87 | -19.04 | 864
AMPHIPOD Parathemiste hbelluls HX87 123 [X] 64.78 188.72 06/8 02 ] 1018
AMPHPOD Parathemisie HXB7 151 [ 6.1 _ioo.fo'® | 06/87 | -19.4 10.77
AMPHPOD Parathemisto _hoelluls HXB7 152 3 £4.67 168.8C /87 | 194 9.93
AMPHPOD Pontoporia_femorata HXxa7 139 [] £4.12 188, /87 | -19.1
AMPHIPOD Protomedeis_sp. HX87 8s 13 64.92 169.8 08/87 | -19.8¢
AMPHPOD Protomedeis sp. HOXAY 20 [X) =3.78 168.72 887 | -19.76 | 9.12
AMPHPOD Prolomedma sp. HXar 149 9 54.12 188.18 6/87 | -18.77 0.
AMPHPOD HXB7 50 787 | -17.4 4,09
AMPHPOD HXAY 70 J87 | -18.48
AMPHPOD HXa* = /87 | -17.48 .
AMPHPOD HXE 06/87 | 1868 | 1285 ]
BIVALVE HX87 127 9 64.12 1/58.18 187 | -16.40 | 10.73
BIVALVE AT 131 ) 4.1 1488, 787 | 18.62 8 87
BIVALVE | HX87 96 13 £4.92 189.8 187 | -16.95 .25
BIVALVE L HXa? 129 11 £3.78 188.7: 6/ -16.07 .08
BIVALVE | HX87 130 13 £4.92 160.87 &1 11
CHAETOGNATH |Segitts sp. HXAT 22 6 £4.08 169.48 &/ 13.28
CHAETOGNATH {Sagta sp. HX87 37 24 6428 189.33 08/87 | -20.85 | 13.80
|CHAETOGNATH Sagitta 8p. X7 103 13 54.92 1189.8 87 | 2078 | 1276
CHAETOGNATH Segitta sp. HX87 110 0 64.12 188, 787 | .20.48 | 15.95
CHAETOGMATH Sapitta 3p. HX87 116 11 64.78 158.7. 0887 | -21.02 | 14
[CHAETOGNATH Sagitta sp. HX87 64 20 64.27 158-84 06/87 | -21.42 | 13.74
CHAETOGNATH Sagitte sp. HX87 14a 3 64.67 1i58.80 06/87 | -20.76 | 15.50
COPEPCD Calanue sp. HX8T 578 12 ve.vc T +59.87 os/87 | -21.48 | ase
COPEPCD Calanue sp. HXA? 19 ] | sa08 160.48 06/87 | .20.48
COPERCD Calarws sp. HX8? 38 24 |__saes 169.33 06/87 | -20.8 834
COPEROD Calanus sp. Hxa7 40 24 | s428 1169.33 06/87 | -20.95 | 7.8
COPEPCD Calanus sp. HX87 41 6 64.08 +89.48 06/87 | -21.1 X
COPEROD Calanus sp. HX87 67 | 20 | 6427 16868 | 0€/87 | -21.04 7.40 |
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[ SAMPLE 1 DESCRIFTION CRUSE SAMALEID |  STATION LATITUDE | LONGITUDE | OATE | DELC13 | DEL NI
: TN} : W : (MMAYY) | (pph) (PPY)
CORERD Calanus p. X47 133 1 64.7 | 16372 Tosaz [ 2190} 727
OOPERCD Calanus 3p. (las: HX87 10 3 84.92 169.87 187 20.46 7.7
COREPOD Calanus 3p. {large) HX37 16 3 64.9 169 .87 6/87 | 2150 | 7.3
COPERCD Calanus _sp. {Imge) HX87 111 3 64.6 168.60 6/87 | -19.69 8 4
COPEPCD Calanus sp. (medwm) HX87 54 20 64.27 158.68 6/87 | -21.28 7.2
CORRCD Calanus 8p. [medwm-smal HX87 6 13 64.92 189.87 08/87 | -20 42 7.99
COPERCD Calanus 3P. {medium-smail) HXa? 121,122 1 64.78 168.72 06/87 | -21.54 | 802
COMEPCD Calanus 3P. (medium -small) HXa7 134 1 8478 168.72 06/87 | -19.7 7.33
COPERCD Eucal . HXA7 9 3 64.6 160.87 06/87 | -20.8 7.14
COPEPCD Eucal ». HXA? 23 24 64.28 16933 06/87 | -20.%
COPEPCD Eucalanus eo. HXAT a5 ] 64.08 160 48 06/87 | 208 7 44
COPEROD Eucalanus sp. HXA? 75 | 20 64.27 168.88 08/87 | -20.52 2.15
COPERCD Eucsianus 4p. Hxa? 136 1 11 64.78 15473 06/87 | -22.92 | 6.12
COREFCD Eucalanus 30. HXa7 107 3 6467 168 80 08/87 | -22.74 | 38.26
COPERCD Large HX8Y 143 l 9 64.12 163.14 /87 | -21.42 | 10.68
COPERCD Metridia_8p. HX87 124,128 11 64.78 168.72 /87 | 19.50 | 10.67
COPEPCD dotridia sp. X37 49 24 €4.28 16%.33 787 | -19.4% | 1014
COPEPCD Metridia_sp. HXAT 53 8 64 08 169 44 /87 | -19.28 | 874
COPERCD Metridia w. NX27 104 13 64.92 169.87 06/87 | -19.07 | 7.97
COPEROD Metridia_up. NX67 108 ! 3 6487 168.60 08/87 | -19.43 | 10.20
Matridia 8p. HX87 126 | 11 64 26 168.72 08/ -19.50 | 1000
Metridia_sp. HX67 153 9 6432 168.18 | 08/ -19.53 | 10.43
Hyas lyratus HX87 46 | 19 64.76 188.72 08/87 | -15.97
HXa7 55 3 64. s7 168.60 06/87 10.65
HX87 4 ] 13 64.92 06/87 | -21.83
Small HX87 136 | 11 64.76 08/87 9.92
Thysanosssa inermis HX87 36 11 6478 /82 | -20.09 962
Thysa— raschii HX87 ] ' 13 6462 /87 | -19.24 .37
Thysancessa raschil HX87 17 : 20 6427 §/87 | -19. .80
Thysanoessa _raschi HX87 30 ' 20 64.27 6/87 | -19. a8
Thysancessa raschi HX87 31 20 64.27 6/87 | 18- 97
Thysancessa raschi HX87 132 3 6467 . 06/87 | -19.78 | 11,07
HX87 158 [ 64.12 188.1 /87 | 1878 | 1.
[Evipout HX87 114 K] 64.76 188.72 187 186,
HXA7 63 20 64.27 16864 /87 | 19.08 | 14.
HX87 117 K] 54.78 168.72 187 1424
HX87 144 487 168.60 08/87 | -18.80 | 13.87
HX87 147 4.12 18818 08/87 15.45 |
[Pokinices_pelide (MOM _Saail) HX87 126 64. 58.18 0€/87 | -17.57 | 1098 |
HX87 45 1 64.76 6a.72 06/87 | -13.7
Ampharetidas HX87 48 H 6476 68.72 Q6/87 | - 9.39
. HX87 62 [ 6412 [XT] 06/67 | - 13.77
HX87 5 ] 24 44.26 16933 | 06/87 | -18.13 1 1131
HX87 57 64.67 16860 | 06/87 | -18.03 | 12.17
NX27 58 i 4 167 | -18.83 | 13.44
HX87 61 [ 64.06 189.48 187 | -18. 13.7
HX8? 62 1 [ 6406 159.44 /87 | <16 11,66
HX87 61 13 64.62 189.47 7 17, 13.
HX87 87 | [] 64.02 169.48 6/87 | -18.11 | 13.5t
HX87 102 ! 3 3467 188.60 8/87 | 1795 [ 1439
HX8? 100 9 64,62 168.18 08/87 | -18.57 | 13.82
Clione_kmacna HX87 2s ! 20 64.27 163.68 08/87 | -22.84
HX8? 2513 | [ veve 97 'R0.87 8/87 18 | 1123
=X87 13 . T 8478 168.72 5/87 87 | 10.87
Pandelus 4p. HIX8? 47 | 1 64.78 183.75 6/87 [ 1747 | 12.44
4xs? 5 ! 13 54.92 169.87 06/87 | -17.76 | 11.74
1X87 44 24 64.28 169.33 08/87 890
1X87 148 9 64.12 168.18 06/87 | 1883 | 1012
xa7 185 [ [TXF] 16818 06/87 10.04
mn 1 L ! Iy
T T 1
THE7 | 34 40 6401 169.87 08/87 | 2007
TH87 40 64.61 169.57 08/87 | 2013
TH87 . 40 €4 169 67 08/87 | 20 88
THa? [ £330 V71 63 08/87 | -19.41
TN4T 3 29 44.33 168,97 06/67 | -19.58
THEY [] 156 ad. 30 €883 787 | -19.38
TN47 60 12 62.02 | 68.66 787 | 1961
TN4T 3 I 154 66.20 6863 /87 | 1670 | 12.35
i . TH67 1 158 £8.00 168.91 08/87 | -19.48
CHAETOGNATH Sagitta 6p. TNd7 [ 144 67.50 8.5 08187 | .20.24 9.58
[CHAETOGNATH Sagitts 3p. TN37 3 84 64,67 6456 08/87 | -20.16
CHAETOGNATH Segue 6P THa7 [ 25 6455 7063 /87 | -20.15 s a1
CHAETOGNATH Sagitta 3P: d7 42 12 62.62 158.86 /87 | -20.16
[CHAETOGNATH Segitl_sp. TH87 | 10 156 66.00 168.01 187 | 1993 | 13.43
COMPCSITE TH8Z 4% 25 64.55 170.52 8/87 | -20.65 Q55
COPERCD Large H87 | 24 50 64.77 . 62 8/87 | -20.24 9.37
COPEPCD Small bRy 144 €7 Ko §6.36 08/87 | 21 25 | A.81
COPEPCD Small THE? | 61 12 62.43 3 08/87 | 2202 | wé&e
corPCD TNAT | 4 154 68.30 | 12646 08/87 | -21.06 1020
[COPEPCD T - - LY X 787 | -21.1
COPEPCD i TH8? [K] 156 68.00 | _11es.8% D8/87 [ 2109 | 11.06
[coPEPCD TH87 18 , 144 67.60 188.25 787 0.84 | 838
COPERID [ TNI7 21 | 181 66.07 | 16557 OM/BZ | -2t29 | 002
coPERCD 1 T'HET 20 | 50 64.77 [1s8.63 08/87 | -21.38
COPERCD Tua>r an [ es 77 T 46862 08/87 | 20.74
COPEPCD | TN37_ | 32 84 6487 | 16366 08/87 | -21.72 | 9.26
[COPERCD Tiia® BB 1 a9 . . an | gy 87 8?7 . 12
coPERCD TH67 | 42 . 29 6423 146.67 187 | -21.78 | 6.99
[coPBRCD_ TuaT €A 1 5% I .70 6a )8/87 | 20.4a | 9.34
coPERcD ] THET | 53 ] 25 4455 | 82 0876721 50
coPERCD THE? : 15 v 80 in.n 08/87 | 202 983
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SAMPLE DESCRIPTION

SAMPLE 10 STATION VATITUDE | LONGITUDE | OATE | DELG13 | DEL Nt
(N) (W) (MMYY) | (ppt) {ppY)
H87 28 50 &4.77 168.63 08/87 | -20.32
THY 39 32 54 4¢ 16857 /87 | .20.76
Ha? 57 18 8¢ 71.83 1 -20.03
Ha & 156 88.3¢ 58. 787 | 18 44 | 7.08
Ha7 t5 144 67.50 68.25 187 -18.5¢
HaT 22 151 68.07 168.57 08787 | 1892 | 760
Ha7 25 50 €477 168.63 08/87 | 1972 | |
Ha7 31 84 64.87 188.58 08/87 | 1995
Ha7 a4 29 64, 168.97 08/87 | -20.27
Ha7 [ 154 6830 168 65 08/87 | -19.11
i THa7 26 €0 64 168.63 08/87 | -20.7¢
H87 2 154 €3.30 188.85 08/87 | -21.12
THa? 2. FT) 5433 168.97 UB/B7 | 21 09
TH47 5 156 €8.30 168.85 0s/87 | .17.83
RV HOM 544P SURVEYOR, SEPTEMBER-OCTOBER 1987 U
= - — Hyperiid SUsY 57 SUT TR Tow.u 1as | -20.82
ANPHIPOD SU67 (KK SUs [ 67.03 16.5.23 187 | 21.22
CHAETOGNATH Sagittasp. SUs7 22 XS5 67.54 155.30 787 | .20.13 | 11.76
CHAETOGNATH Sagittasp. SUST [l Xsa 67.54 168.20 /87 | -20.13 | 12555
CHAETOGNATH Sagita sp. SUsT 113 S08 67.03 166.23 9/87 | -20.47
CHAETOGNATH Sagitta_sp. SU4T 103 SW 46.63 166.92 09/87 | -20.85
CHAETOGNATH Sagitta_sp. $U37 [ EN 67,07 165.73 09/87 | -20.40
CHAETOGNATH Sagitta_sp. SU47 29 SU12 6s.75 168.25 /87 | -2143
CHAETOGNATH Sagitta sp. Sus7 92 SU13 67.07 168.02 I -20.61 | 11.76
CHAETOGNATH Sagitta sp. SLM7 20 ¥S15 67.04 163.50 /87 | 2069
CHAETOGNATH agine_sp. S087 66 SU7 43.12 169.00 /87 | -2013 | 11.7¢
CHAETOGNATH Sagitta SLST 64 KS17 67.63 164.87 09/87 | -20.10
COMPOSITE SU87 T1s Sus 67.03 166,23 09/87 | -20.61 | t0.70
coRERD SU87 108 SU8 67.03 168.23 09/67 | -21.16 | 672
COPERCD SU87 42 SU1 67.07 165.73 09/67 | -20.40 | ©.87
coPERCD SUs7 93 SU13 67.07 168.02 09/67 | -20.80
CoPERD 08 62 KS17 67.63 164.87 09/67 | -20.40 | 11.49
COPERCD Sue? 26 EH 26.75 45.25 09/87 | -21.06 | 9.81
CoPEROD Sue’ 68 Su27 65.12 9.00 09/87 | .21.96 | 10.25
coRsRon SUs7 77 SUs 67,03 6.02 09/87 | -21.82 | 971
[cors0 SUe7 69 SU27 22.12 189.00 09/87 | 2165
corsxD SUe7 [ KS4 67.74 145.02 09/67 [ -21.07
SUs7 30 KS5 67.54 166.20 09/67 | -22.32
087 76 SUS €7.03 160.02 09/87 | 19.74
7 107 SUS 67.03 153.23 09/67 | -19.64
§Lm7 99 SU13 67.07 166.02 09/87 | .21 61
ua7 101 su8 as. 54 154.92 09/87 | 2073
MEGALOPS SUs? 24 KS5 67,54 188.20 06/67 | -20.48
FAB NEGALOPSH T SUBY 104 5U9 62.44 65.02 06/67 | -20.46
RAB MEGALOPS} . UST 63 Suz7 42.12 66.00 /87 | -19.92
UPHALBED ILarge SU87 106 V) 66.68 55.62 /87 | 2015 | 12.27
Mediim SUST 108 S0 66sS 166.92 9/87 | 2030 | 0.57
UPHALBAG |_Sus? - KS4 67.74 165.03 $/87 | 1847
UPHAUSIID ] SUS7 23 XS5 67.56 t 86.20 9/87 | 1967 | o0.38
UPHALS T_suey o SU8 6645 7.20 09/67 | -2066 | 004
UPHALSID i | _Sue7 712 SU8 67.03 66.23 09/67 | -20.6S 7.62
UPHALB! Sue7 32 SU12 66.75 €8.25 06/67 | .21.76
UPHALEF™ SU87 66 Su13 67.07 164.02 09/s7 | -2001 8.60
UPHAUSL _ Sus? 7 SU27 68.12 169.00 09/87 | 2039 | 0.46
\TH Sagita sp. SUS7 72 Su2 65.67 162.33 0/67 | 2063 | 11.35
TH Sagitte sp. SU87 7 S 88,12 166.58 0/67 | .20
\TH Sagitts sp. 'SUG7 52 XS24 64,76 165.03 1 0/67_| -20. 13.16
\TH Sagita sp. SU47 *0 KS106 66.35 154,63 10/67 | -21.08
‘ X SUe7 7Y U2 .67 154.33 10/87 | 2080 | 11.01
Sue7 [ S .67 168.83 10/67 | -22.8%
SU87 54 XS24 66.78 165.03 10/87 | 20 41
. SU87 [ KS27 66.08 167.50 10/87 | .21 88
anus_ep. (lar] SU87 57 KS6 66.35 53.53 10/87 | 2217 | 94a
o) SuUs7 58 XS24 66.78 65.03 10/67 | -2v.10 9.41
5087 [X} KS106 44,35 56,53 10/87 | -2161 S.52
maill 5067 38 SU 65.67 163.53 10/67 | -21.29
mal! SU87 47 SU 65,67 168.83 10187 | -23.54
mail] sUaT 5% KS24 46,76 155,03 10/67 | -2v46 | 10.83
Emndil 5U87 34 KS106 66.35 168.83 0/87 | -20.87 | 10.03
087 90 SUE 65.67 168.83 0/67 | -2026 | tow
UPHAUS SU87 5a K54 56.35 55.53 0/87 | -19.7:
T, t Sua? v2 su1 88.12 4s.s4 1 10/67 | -21.9
Pandslus _goni urus Sus7 [] Su1 58.12 55,55 10/67 | -19.4
]
RN_ALPHA HELIX, APRIL-MAY 1588
1 i t ]
H Sagitta sp. 88| 18 78 15891 170.71; wd, & A% lod b se 1 1E a8
H Sagitta sp. €88 | 2 12 5747 17043 | 04/66 | 1969 | 1397
H Sagitta sp. IE62_ | 23 23 ] 5623 171,33 04/66 | 1998 | 1331
H Sagitta sp. 1E88 28 2 52,26 174.42 04/66 | -20.0 1573
- [Samitre e 1E88 33 3 | 58.32 17v.42 04/88 | -39.5
1E68 33 3 52.32 171.62 04/66_| -18. 9.63
1E88 e 58.41 170.71 04/88 | -19.94 | 10.40
| 88 2 2 56.23 17<1.32 04166 | -19.90 | 8.56
TESS 1 [ 58.50 1700.87 4/88 | -2030 | 1It. 58
! 1ES8 2 23 56.23 71 32 I 2015 | 9.44
1E88 1 1 60.03 49.24 4/88 | -255a 8.02
€88 26 26 58.26 7V .42 04186 | -20.32 | 7.50
1 | JESS Tz 12 57.47 71052 04/88 _-19.77 | 890
TES8 31 31 5S5.27 Tt.41 04788 | -19.85 | 652
] | IEBS 22 22 57.76 17187 04/66___-21.14 721
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| SAMPLE DESCRFTION T _CRUBSE SAMPLEID |  STATION LATITUDE | LONGITUDE DATE_| DELC13] DEL NS
| i i (n) (W) (MMYY) [ (pel) (oph)
EUPHALBED | IES8 1 60.03 40,25 04/88 | .20.79 771
ICE AUGAE 1E88 23 23 56.23 7132 04/88 | -2378
[ ELLYFISH E68 15 15 58.4a 70.70 047ss | -20.11
PHYTORUANKTON [31] 23 23 58.23 171.32 04/88 | -20.3 423
| PHYTOPLANKTON TESS 12 12 57.47 7052 __|04/88 | -20.1%
PHYTOPLANKTON iE8S 23 23 58.23 71.32 04/88 | -20.29 5.32
PHYTOPLANKTON TE8S 12 12 57.47 70.82 04788 | -2048 | 872
PTEROPCD 1E88 12 12 57 47 170.42 04/88 | -19.8
SALP 1E88 18 18 58.41 170.71 04/88 | 198 1351
AMPHIPOD iE88 64 64 59.17 172,83 05/88 | -10 8 1405
CHAETOGNATH Sagitta_sp. IEBS [ a8 5673 172.76 05/88 | -20.57 | 16.30
CHAETOGNATH Sagitia 4p. 1E88 16 16 58.50 170.67 05/88 | -19,61 | 1582
CHAETOGNATH Sagitta \E8S 3 31 58.27 17141 05/a8 | -1052
| CHAETOGNATH Sagitta_sp. 1] 22 22 57.7a 171.67 05/6a | -20.71 | 12.33
| CHAETOGNATH Sagitta_ep. €88 55 55 59.21 171 19 05/88 | -19.03 | 1420
| CHAETOGNATH Sagitta 4p. TE83 76 7 59.47 172.70 05/88 | -20.24 | 14.51
| CHAETOGNATH Sagitta sp. €88 83 ] 59.52 172.86 05/88 | -20.43 | 1435
CHAETOGNATH Sagitta 8D €88 56 5 53.38 172.73 05/88 | -20 87 | 1242
CHAETOGNATH Sagitta sp. 1E88 a 3 59.52 172. 88 05/88 | -20.49
CHAETOGNATH Sagitta 8p. 23] 4 16 53.28 171.94 05/88 | -20.39 | 12.92
[CHAETOGNATY Sagitta_sp, IESS 6 63 58.95 172,78 05/88 | .20.17 402
CHAETOGNATH Sagitta sp. TE88 3a 3a 53.33 171.65 05/88 | 2021 411
CHAETOGNATH Sagitta_sp. EBS 64 64 59.17 172.83 05/88 | -20.40 450
COPERCD IEA8 64 64 59.17 172,83 C5/88 | -20.49 | 754
corercD E88 61 51 58.32 172.55 s/88 | 2015 | 824
coreroD TEAS 59 59 58.26 172.73 05/88 | 2073 | 7.37
COPEPOD [31) 46 46 58.28 171.94 05/88 | -19.78 | 8.03
coreraD 1E88 83 83 56.52 172.86 05/8a_| -19.8: 11,27
[corerD TESS 6 3 52.33 t?1 65 05/88 | -20.9 7.85
lcorsx0 TES8 88 ] 59.73 172.76 05/88 | -20. 11.13
coPERcD 1E88 7a 7a 59.47 172.79 05/88 | -19.72 | 1017
COREPaD 1E88 63 63 58.95 t 72.7a 05/88 | -20.03 | 7.87
COPERCTD €88 55 55 59.21 171.19 7 19,41 | 12.81
EUPHALBID 1E88 63 63 58.95 172.78 / -10.97 | 8.37
EUPHALBED €88 4a 46 58.28 171w ! +20.04
EUPHAUSID 1E88 - 78 59.47 172.79 /88 | 10a7 | 9.17
EUPHAUSHID 1ES8 83 ! 63 59.52 172.66 05/ -20.33 | 10.17
EUPHAUSAD TE8E a8 ! [T} 5*.73 172.7¢ 7 -20.40 | 12,28
[EuPHAUBRD [T 64 | 64 5s. 17 172,133 7 19.88 | 824
EUPHAUSID IE82 51 51 58.32 172.55 / .10.69 7.5a
EUPHAUSID 1E45_ T sa 1 [ %838 72.73 / 1998 | 8.88
E ALGAE 1E68 46 46 i8.28 71 94 /88 | -18.86
TOPLANKTON . IE55 39 £9.25 72,73 788 | -19.75 | 6.81
TOPLANKTON IE88 3a 58.33 171.65 /88 | -19.48 | 505
NTOPLANKTON [T 92 58.05 1727a 188 10.01
YTOPLANKTON 1EAS [ 66 59.73 172.78 188 | 2041 | 524
PHYTOPLANKTON E88 ] 93 £8.05 L TP74, /8811995 | 591
(YTOPLANKTON 1E88 5 59 58.38 72.73 05/88 | -19.13 | 544
fYTOPLANKTON 1E88 55 55 59.21 7119 05/ 20,67
(YTOPLANKTON [ 36 36 55.33 71.65 05/ 5.2a
YTOPLANKTON EB8 55 55 59.21 171.19 05/18 10.95
10 tEan 55 55 59.21 17119 05/8 L
RN AKADEMIC KOROLEV, JULY-AUGUST 1988 AK
CHARTONATY Sagitta sp. Akas 1 20 62.58 178.06 ossee ! 22128 1R 48
| CHAETOGNATH Sagitte sp. AKs8 2 6 59.50 179.50 8s88 | -22.22 | 11.33
CHAETOGNATH Sagitta_sp. AKSs 3 (K] 615 178.65 1] 21,30 | 11.01
|CHAETOGNATH Sagitts sp. AKas ] 110 53.0 176.0C Y] .23 99
(CHAETOGNATH Sagitia_sp. AKSE 5 95 64.6 169. ] 20,50 | 12.68
|CHAETOGNATH Sagitta K88 6 ) 61.04 176, 1 -21.58 | 1513
| CHAETOGNATH Sagitts_sp. AKSs 7 13 62.18 1 7985E 08788 | -21.16 | 1286
[CHAETOGNATH Sagitta_sp. AKS8 8 3 ; 64.00 175.00 08/88 | -21.36 | 14.84
|CHAETOGNATH Sagitta_sp. AK88 ] 107 64.38 171.68 8/88 | -21.29 | 9.96
[CHAETOGNATH Sagitta_sp. AKS8 2 2| 83.00 176.00 y; -22.63 | 11.98
{CHAETOGNATH Sapitia_sp. AKES T 87 85.41 170.36 Xl 11.39
|CHAETOGNATH Sagitta_sp. AK8a 60 6726 7083 1 2073
|CHAETOGNATH Sagitta_sp. AK88 | ! 61 67.33 169.75 1 2019 | 1118
[CHAETOGNATH Sagitta_sp. AK8S =7 T 71.35 8/ <2033 | 1258 |
{CHAETOGNATH Sagitta_sp AKas 15 32 64.90 175.00 08/88 | -2161 | 096
[CHAETOGNATH Sagitta_sp. AKaE 16 56 7.74 189.93 7 -21.27 | 8.84
CHAETOGNATH ‘Sagitta_sp. AKSS 7 47 8,10 170.88 /i -20.74 | 12,8
CHAETOGNATH Sagitta_8p. AKSS [] 64 87,30 188.7" / .2217 | 10.7
CHAETOGNATH Sagitta_sp. AKas 9 19 §2.42 174.0 1] -20.67 | 1.9
CHAETOGNATH Sagitta_sp. AK8s 20 s €3.92 173.58 788 | -2v.24 | 11.65
| CHAETOGNATH Sagitte sp. AKss 21 50 68 86 168.33 /88 | 2022 | 11.20
[CHAETOGNATH ‘Sagitta_sp. AKSS 23 72 66.58 17417 Y] -19.9 13.53
|CHAETOGNATH Segittn sp. AKSS 24 85 65.83 0.17 7 .20.9, 107!
[CHAETOGNATH Sagitte_8p. AK8s 2% AR 2% §4 9.38 / -20.4 10.94
| CHAETOGNATH Sagitte _sp. AKas 26 66 65.08 0.73 188 | 213
[CHAETOGNATH Sagittns 89 AKAS 27 K] 1.58 178.65 c8/88 | 2171 ] 920
CORERCD Neccalanus cristatus AKSSs 2a 13 62.18 179.85€ /88 | -21.87 | 10.12
COPEROD Neocalsnus _cristatus AKSS 2a 27 64.7°72 177.80 188 | -20.83 .27
COPERCD Neocalanus cristatus AKBS 30 3a 63,92 172.8¢ /88 | -21.30 .01
coPER) Neocalanus _cristatus AKas 3 32 64.. 00 175,04 /86 1.05 57
COPERCD! Neocslanus cristatus AKas 32 25 6400 179. 8/88 | -20.8 3
SOFERCD Neocalanus_cristatus AKAS 33 v 58.50 179 8¢ 08788 | -22.91 | 7.52
COPERCD Neccalanus_cristatus AK8s 34 1 1 1 0, 5393 176.00 08/88 | -26.77 | 5.51
COPERCD Neocalanus _cristatus AK8S8 36 ! 107 T 8438 171.68 8/88 | 2148 | 10.22 ]
COFERCD Neocalanus cristatue AKSS | 37 ] 61 | 67,22 189.78 /8| -21.2 9.11
COPFEPCD Neocalanus _cristatus AK33 38 76 85.97 189.58 18 -22.1
COPERCD N cristatus AKSS | 30 | 97 | 6473 17118 788 | 21.73 | 1157
COPED MNeocaianus _cristatus AKss a4 27 §5.41 170.38 8788 | -20.38 ¢ .90
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SALE T DESGRFTION T CRUGE | SAMPLEID | STATON. | LAWTIOE. |, ORI, L DATR, _LDE! (07 LEi
T

! ' | ™ W) | (MWYY}[ (ppt) (W)
! | 1
ooReraD Neocal AKAS 43 85 6533 | 168.17 08/88 | 2240 | 055
[s+ =2 ) Neocalanus (Y 44 40 6413 “1 17250 08/88 | -22. 9.75
COPERCD Calanus o AHBso 45 27 34%e ‘| “77.80 08/88 | -20.2 8.10
COFERCD Calanus ep. | _AKas 46 38 53 92 17352 0B/88 | 22 10.73
COPEPCD Celanus og AKBS 47 32 6400 | 17500 0878 2.78
COPERCD Calanwe op) | AKas 4a | 25 3400 179.33 o8/ -20.44 0.46
COPERCD Metridia sp. AKSS ;e ) 97 Tt oe1t 171.18 08/88 | -22.42 | 344
COPERCD Metndia sp. AK2S 50 6 5950 17m.30 o8/88 | -22.87 | 577
COPEPQD Metridia_ep. AK64 ¢ T I 67 =43 165.83 08/88 | -22.20 | 14.18
COPERCD Eu op. AKSS | 52 L §4.00 179.33 08/88 | 21 .7a | 693
COPERCD |Eucalanue . AKES 53 3a 63,62 173.58 08/ -22.59 6.55
COPERCD Eucalanus sp. AKSS 54 61 6732 169.75 08/ 2213 | 1.2y
COPEPCD Evcalarwe ep. AKES 55 32 54.00 175.00 08/ -22.6a 6.69
COPEPCD Eucalarus 8p. AKSS 56 [ 64.97 169.98 0as8 -23.8%
COPERCD Eucelarnus ep. AKSS 57 i 6166 17a.65 08/88 | 23.20
COPEROD Evcalarus sp_ AKAS 58 & 59 40 179.50 08/88 | .22.16 | 7.67
COPEPCD [Eucalarus sp. “AKEE 59 87 8473 17148 08/88 | .23.29 7,46
CoPEPaD Eucalanus sp. AK3SE &0 107 54.38 171.65 0873 23.34 | 8.07
COPEPCD [Eucalanus =, AKBE | 61 | 40 | 4413 172.50 08,8 .23.13 a.37
COPEICD |Eucalanus ep. AKBE ] €2 | [Y] [ 6535 | 166.96 08/8 -23.71
COPERCD Evcalanus sp. AKBS 21 - - - - 116947 08/8 -22.61 6.57
CORERCD |Eucalanus sp. AKSE | 64 ] 27 6417 | 17780 C8/88 | -22.07 | 7.28
COPEPCD |Ew Y AKaE [X] 70 6592 — 189.92 08/88 | -23.22
COPERCo Evcalans wp. AKa8 | : ’ ] . - - 1eead 0873 2285
COPERCD "Evcalanue ep. AKSG | 67 I 86 [ 6534 | 169.38 08/8 2312 7.39
COPERCD TE XLt wp. AKBE 6a 110 5293 176,00 08/8 2527 | 500
COPEPD |Eucalanus sp. AKB3 69 ) £3.92 172.07 08/88 | 22. 50
COPERCD Evcal . AKS3 70 7 56.55 174.17 08/88 | -22.60
COPERCD Evcalanus sp. AKSS 71 8 €5.41 170.36 08/88 | -22.83
COPERCD Calanus sp. AKa8 72 22 §3.00 178 _0 08788 | 2425 | 1036
POLYCHAETE ! AKas 73 39 64.23 172.66 08/88 14,22
POLYCHAETE | AXSS 74 (KL €1 aa 176.00 8/88 | -23.98 | 562
POLYCHAETE : AKSS | 75 | 6 | 5950 | 17650 8/88 | 2242 9.36
AMPHIPCD Parath fi AK54 76 13 82,18 1%.85 06/66 | -21.68 | 11.03
AMPHIFCD Parasthemisto pa [ fica AK53 ] 77 I 9 | 61.34 176,10 06/88 | 22.36 | 12.01
ANPHIPCD Parathemisto _pacifica AKS53 T4 K &5 178.65 06/86 | .20.61 | 11.58
ANPHFOD Parathemisto_pacifica AK83 79 ] a $9.30 170. % os/as | -21.71 8.20
AMPHPOD Parathemisto pacifica AKBS 80 3a 63 %2 173. 06/66 | 2162 | 6.54
AMPHPOD Pasathemisto pacifica AK56 81 I 104 6385 €9. ! 9.54
AMPHIPOD Parathemisto pacifica AK35 82 107 4434 1. 7 -22.01
ANMPHPOD Parathemisto pacifica AKB5 83 1] 85.3/ 9. 65 7 -23.22
AMPHPOD Pargth hi AKS55 84 40 441" 172.50 08/88 | -22.85 | 9.90
AMPHPOD Persthemisto pacifica AK53 35 [13 8594 | 1€8.38 /88 | -23.75
AMPHIPOD Parathemisto pacifica AK34 87 65 44.97 169.08 /88 | 2160 | 1123
AMPHPOD Parsthemisto libeliuls AK44 ] 32 64@0 175.00 /88 | -22.19 [ 965
AMPHPOD Perathemisto_libellula AK55. ] 20 62.56 178.06 188 | -23.66
AMPHIPOD arathemisto_libellula AK54 ] 22 63.00 176.00 08/88 | 2462 | 1157
AMPHIPOD Perathemisto sp. AKS53 ] 110 52 176,00 06166 | -24.37
AMPHIPOD Parsthemisto_pacifica AK46 22 74 64, 168.60 08/88 | -23.16
AMPTROK Parathomisto_libeiivia AK33 93 27 84. 177.30 0ar88 | 2123 9.66
AMPHIPOL Gammm aid AK63 94 2s 4400 t 75.33 08/88 | -19.99 | 650
AMPHIPO! Gammmand AKSS 95 45 671 172.33 08/88 | -19.60
EUPHAUSHD Small AKSE 96 3a 63.612 173.58 08/88 | 2077 | 828
EUPHAUSND Small AKBI 97 40 €413 172.50 08/88 | -20.21 9.41
EUPHAUSHD - AKSS [1) 1t 6158 178.65 78 -20.63 | 651
RAB, 2061 AK63 T 11 61.53 178,85 788 | -20.38 | 1062
CRAB Brachy AKSS 100 3a las 173.58 /8 -19.9a a.73
CRAB Anomura AKBE 101 6 6134 176.10 08/88 | 2332 | 12.40
[CRAB LARVAE | AKBE 102 22 43.100 176.00 08/88 | 22.4a | 660
[SHRIMP L ARVAE AKAS 101 27 66.53 165.63 08/88 | -19.80 [ 11.24
SHRIMP LARVAE \KB8 | 104 | a 56.50 179.50 08/88 | 2051
[SHRMP_LARVAE K88 105 86 | 6564 166.35 oa/88 | -19.96 | 865
SHRMP \KE8_ | 106 | 104 | 6385 166.21 08/88 | -17.70 | 13.27
SHRIMP LARVAE Pandaiid | _AKas 107 50 €8 66 «.6a.33 08/88 | -19.83 | 11.21
SHRIMP L ARVAE Pendat4 T AKSS | 108 | 104 | 838s 189.21 08/ -20.66 | 9.47
[SHRIMP LARVAE Pandakd | AKag , aa ak eiay T 169,98 08/88 | 20.16 8.98
ISHRIMP LARVAE " [Pandskd TAKES | 110 97 54.73 171.18 08/88 6.65
ISHRIMP LARVAE HippolySd ] _AKBS 11 64 67. 20 168.71 08/88 | 20.59
ISHRIMP LARVAE Hippolytid AKAS T 112 T 107 | 6438 171.66 08/88 | -19.12 | 837
[SHRIMP LARVAE Hippolytid K88 | 11 I ®9 84.53 170.02 o8sas | 10.83 | 1004
SHRINP LARVAE Hippolytid AKBS 114 3a | 8392 173.36 08/88 8.95
[SHRIMP LARVAE Hippolysd ARSS 115 T 42 I 8352 172.07 08/88 | -20.54
ISHRINP LARVAE Hippolytid AK54 116 5s 67 - ', __168.44 08/88 | -19.04 | 054
[SHRIMP LARVAE Hippolytid AK83 117 7a T 6597 | 169.53 08/8 -20,63 S.64
COMPOS! AKSS 118 [ 65.05 17¢.73 08/ -22.04 | 1133
POSH AKSS 119 22 | 6300 [ 176.00 1 11 04
AKBS 120 47 6810 | o =" 46 788 | -21.6%
AKAS 121 4 | 63.32 17207 O8/88 | 2255 | 8 . 6
AKBS , 122 5 T ers] 172.19 08/88 | -16.86 | 8.32
AKG6 123 T 7 [ 6535 169.22 cassa | -21.77 | e.&e
KBS | 124 4 4413 t 72.50 o8s88 | -2t.99 | 9.89
iK8a 125 ] 106 [ ad2a 170 91 0as88 | 2260 | @91
\Kas | 126 | 64 | 67.30 166.74 08/88 | 20,67 9.05
KBS .37 £y &6 o 165.83 08/88 | -20.65 | 10.63
KBS | 126 | 50 | 268 | 188.33 08/88 | -21.45 | 11.68
|_AKES 129 130 $3.63 178.00 08/88 | -25.87 | 550
AKBS 130 86 £5.94 189.38 08/88 | -20.85 | 1044
[ 131 a8 63.92 173.58 08/88 | 21.40
KBS 132 as 63.00 173.00 os/s88 | 2334 | 1212
AKss 133 88 64.72 170.87 08/88 | 2224 6S4
L AKas 134 20 62.°~ 176.04 08/88 11.76
] AKas 138 [X] €3 7T 173.35 08/88 | -21.13 | 3.96.
! AKas 136 1 95 | 4467 | 169.66 08/68 -22.68 | 10.44

65



| SAMPLE OESCRIPTION CAUSE | SAMPEID | STATION | LATITUDE | LONGITUDE | DATE | DELC13 [ OEL N1§
o = T —— opt

- :
CCMPOSITE AKSS 138 N 32 84.00 175.00 08788 | -23.38 ] ¢.92
COMPCBITE AKSS 139 & 59.50 179.50 oa/aa | 2282 | 767
[COMPGETE AK46 140 6 61.34 176. 10 08/88 | 24,16 10.17
COMPOSITE AK56 141 11 61.58 178.65 06/66 | -23.45 | 1068
COMPOSTE AKG66 142 13 62.16 179.45E 08/88 | -23.09 | 10.20
COMPOSITE __AK56 143 13 62.18 179.455 06/66 | -22.98 | 10,70
'COMIPOSTTE AKS6 144 2s 64,00 179.22 08/88 | 1892 | 876
| COMPOSITE . AKSS 145 27 84.72 177.80 08/88 | -19.32 | 8.8%
| COMPOSITE AK44 146 36 63.92 173.58 06/66 | -20.80 | 9.15
COMFOSITE AKSS 147 70 66.92 169.92 03/88 | 1954 | _B8.73
'COMPOBITE AKSS 148 72 €6.55 17417 08788 .69
COMPOBITE AK54 140 85 65.53 | 169.17 08/88 | -22.14 | 1040
COMPOSITE | ARAKSS 150 | a7 65.41 170.36 58/88 | 20.52 9 2a
COMPOSTTE | AK8S 151 | 26 6534 | 169.99 06/66 | -20.245 | 10, S6
COMPOSITE AKSS 152 97 6473 | 17118 06/66 | -21.45 64
COMPOSITE AKSS_[153 T - 6453 . oo2 06/66 | -21.19 | 10.50
'COMPCSITE _AKSS 154 T na R385 169,21 08/88 | 2152 | 10.72
COMPCSITE AKSS 1S5 ! Ly |  64.38 171 65 06/66 | .20.30 | 10.29
COPERCOD C. marshallss, N piumchius AK6S 156 | 110 53.93 176 00 06/86 | -25.55 | 547
COPERCD C. marshailae, N. plumchius AK44 157 13 [ 6216 1 75.6545 08/88 | 2221 | 1215
C. marshailss. N. plumchius AKS5 | 156 | 6 59,60 179.50 06766 | -23.99 | 8.1/
C. hallse. N. plumet AKSS | 159 | [ 6134 176.10 08/88 | 04,16 | 1067
C. mushsiles, N. plumchrus AK64 160 ] & %@ 30 | 179.50 08/88 | -23.66 8 66
C. marshalise, N. plumchrus AK54 162 I 19 | 62.42 17401 08788 | 2269 | 1488
Smail AKSS 163 32 64.00 175,00 08/88 | 16,91 8.67
Small AK8S 164 i Py 64.72 177.80 8788 | -17,73 7.81
Small AK8S 165 [K] 6158 | 17645 /88 | 2074 | 10.77
AKSS 166 ] 6 50s0 | 17850 /88 | 2152 [ 8.09
AK64 167 i 22 63.00 176.00 08/88 -20.46 10.64
AKSS 168 | 13 62.13 179455 08/88 | -2153 | 1064
AKSS t 60 | 25 64.00 17623 06/66 | -18.71 6,43
AKSS 170 27 64.72 17750 08/88 8.3
i AK64 171 20 62.35 176.04 08/88 | 2194 | 13.50
T AK64 1723 24 63.71 176.44 08/88 | -19 01 717
AKS6 174 20 62.58 1:76.04 08/88 | 2412 | 1180
AKS55 175 25 64.00 177622 08/88 | 1 525 | 10.5s
| _AK63 176 20 62.58 | 176.05 Y] 2357 | 13.34
Ao Bk - Ra&s | ,70.50 ! -21.68 a.76
N_ph , AKS2 176 11 6188 | 17888 v 2353 | 10.54
N h | _AKBS 7* [ 59.50 979.50 0616 -24.70 6.32
"AK65 60 44 67.40 | 173 M8 06168 | -21.69 | 6.66
i AK65 61 55 AT 741 - 168 44 06166 | -t18.71 7.22
AK8S 43 76 65,97 189.58 08/88 | 2246 8.70
| AKas 165 45 67.73 122.52 0616 -21.90 6.36
| AK44 188 106 64.23 170.91 ! -19.60 | 849
AK56 167 106 64.23 170.99 1 .20.17 6.66
| AK66_| 189 | 32 | 44.00 1726.00 08/88 [ .18.19 | 9.72
|_AKBE , an 185 64.08 167.39 08/88 | -1660 | 12.43
AK6a | 161 I 72 | _66.55 172417 06)66_| -18.74 | 6.03
]_AKSS 192 73 -9 C 169.33 08/ 13.46
| AK64 | 1 93 ] 45 67,73 1172.43 04/ 13.73
AK88 184 3] =733 169.75 08/ -17.00 | 11.96
_AlKa5 195 ! 6a 67.00 106.73 08788 | -18.21
| AlKaa t9a | 106 64,23 170.61 08/88 | -20.27 | 10.26
AIKM 198 18 62.00 175.04 08/88 | -18.73 | 1002
| AK64 199 | 45 67.73 172.83 08/88 | -18.07 | 798
| AK64 200 ] 35 63,00 173.00 08/88 | -20.06 9 6
I AKS! 201 69 67.00 145,73 08/ -18.12 | 9.3
AKBE 202 59 67.15 173.00 08/ .16.20 9.5
[BIVALVE Nuculana fossa A K64 203 18 62.00 175.04 | _08/83 | -18.83 9.5A
[BIVALVE Nuculana fossa AKB5 204 45 67.73 17252 O8/88 | 17 95
fossa | _AK66 205 59 67.1% 173.00 | 08/88 | 17.96 | 9.5
fossa | AK64 208 55 67.74 168.44 [ 008/8 -17.00 | 8.0
i AK23 207 61 67.33 189. 75 08/88 | -18.27 | at
| AK64 208 53 67,74 168.84 02/8¢ 7.75
+ AK65 209 104 63,43 | 16821 03/8 16,10 | 10.63
K88 210 a1 AR 1 18423 08/88 | -21 08 | 12.88
cogramma AKSS | 211 4 §8.52 | 174.49 08/88 | -19.57 | 117
| AKss 212 L on caam . T _sgosn T 08/ 1786 | 1572
AK64 213 41 4403 | 17221 | 084 -17.86 | 16.95
| Axas 214 100 64.38 16018 Q8/ -17.62 | 1457
Gymnocanthus geleaiss | _AKS& 215 72 €6.55 | 134 17 1 -1831 | 13.72
Dentalium sp. T_AKSS 2la 35 §300 | 173.00 08/88 | -19.34
I AKBa 217 16 €2.00 175.04 08/88 | -18.15 | 10.03
Macoms caicwis [ AK4S 2la 1) 67.00 | 188.73 08/88 | 1a 86 | 8.82
M. calca in AK36 219 56 67.15 17300 08/88 | -1/54 a 81
Macoma_calcaria AK64 220 35 €3.00 | 173.00 /88 | -v8.58 [ 046
Macoma caicaria AKSS . 22* 37 £3.88 172.62 /88 | -17.65 9.05
Polinices sp. (Moon Snail) , A K5 & 222 61 67.33 | 169.75 /88 | -1594 | 11.04
[Pokinices sp. {Moon Saan) __AKBa 223 60 67,00 16473 | 08/88 | -16 81
Bittium o schfiehtii AK648 224 18 62.00 175.04 08/88 | -17,40 | 1053
Ampehsca 8p. . AKS6 225 69 67.00 184.73 08/88 | -19.18 9.3a
Ampelisca 89. AK4S 226 al 67.33 166. 75 Y] 8.58
Yoldia_sciasurats | AK44 227 5a 7. 173.00 Y] 17.85 | 862
Pandakd . AK54 22a 41 4.03 17227 ] 19 44 76S
Scleroctengon borsas t AK4S 22a 104 3. 169.21 £ 1318
Sclerocrangon borsas | AKBE 230 102 64.08 167.36 1 1997 | 14.81
AKBA 231 02 64.43 167.64 08/88 | -18.80 | 1544
T AKB& 232 100 64.38 160.1a 08/88 | 2033 | 11.65
| AKG4 233 104 63.85 169.21 1 08/88 | -$770 | 13.79
| _AKs4 234 102 £4.08 167.3% | 08/88 | -21.11 | 1528
AK44 235 96 65.06 170.72 08/88 | -1855 | 1214
AKaa 23a 106 64.23 Tt | 08/88 | 1917 | 11 84




SAMPLE DESCRIPTION CRUBE | sAmpioio . STATION | LATITUDE | LONGITUDE M
i I (N) (W) (MY | {pph) | (Ppt)
|
CRAB, SPDER AKG6 237 | 72 66,55 1744 cas88 | -17.32 | 1344
CRAB. SPIDER AKS, 239 53 67.63 165.73 048/88 1 -21.01 | 1365
CRAB. TANNER Chionocems_opiio AKS. 240 104 63.65 169.2 08/88  -20.94 | 13.49
CRAB. TANNER Chionocews_opiio AK8S 242 72 66.55 174.17 08/88 | -20.52 | 11.32
CRAB, TANNER Chionocews _opiio AKSS 243 106 64.23 170.61 08/88 1774 | 11.27
CRAB, TANNER Chionocews _opilio AK8S 244 64 67.30 166.71 08/88 | -10.16 | 13.62
CRAB, TANNER Chionocews_opiio AKBS 245 65 7.34 164.97 08/86 -39.63 | 13.55
CRAB. TANNER Chionocewes_opiio AKS3 246 | 96 5 08 170.73 06/66 | -21.04 | 1147
. Labidocherus_splendescens AKES 247 53 67.63 165.73 08/881 -19.77 | 124a
CRAB, HERMIT Labidocherus_splendescens AKSS 248 | 96 65.08 170.73 08/88 | 21 43 | 1160
. Labidoch AK66 249 100 64.3a 189.18 08/B8  -18.20 | 1205
CRAB, HERMIT ; Labidocherus splendsscens AK88 250 | 72 66.55 174.17 08/88 | <1645 | 11.19
BRITTLESTAR Ophiura sars AKaa 252 65 67.34 164.67 oasss 12 23
BAITTLESTAR iOphivra_sars: AK8S 253 ! 61 67.33 169.75 08/88 | -13.99 | 1267
BATTLESTAR Ophiwe_sarsi AKSS 254 I 64 67.30 168.71 06/86 13.52
BAITTLESTAR [Ophiwre sarsi AK8S 255 i 35 63.00 173.00 08/88 | -14 88
SEASTAR (Heniica sp AK66 258 | 72 66.55 174.17 06/64 _ -1453 | 11.73
URCHN | AKBES 259 | 40 64.13 172.50 o8s8a | -21 34
| ANENOME AK8S 260 81 67.33 169.75 08/881 -1715 | t254
{SPONGE AK8S 261 | 83 65.67 168.50 08/88 | -16, 85
SPONGE AKas 262 41 64.03 172.2¢ 08/88 1877 | 1224
[CORAL SOFT FED AKAS 263 92 54.68 167.68__| 08/88 | 1083 | 13.04
CORAL, SOFT FED AK66 264 83 65.67 168.50 06166 | -19.64 | 11.31
CORAL, SOFT RED AK8S 265 102 6406 167.39 08/88 i -19.97 | 12,60
TUBEWORMS | AKSS 266 106 64,23 170 9t 06/68  -19.56 | 10.83
AMPYIFCD TAnonyx 3p. AKS 267 | 54 67.15 73.20 08/88 | .17.66 | 13.47
AMPHIPOD Anonyx sp. AKSS | 268 ] 100 64.36 66.16 03/28 12.27
[AMPHIPOC TAnonyx 8 AKS 269 61 67.33 66.75 08/88 | 1776 | 12.16
AMPHIPOD [Anonyx sp. |_AKSR | 270 { 100 64.3a 169.18 08/88 | 2022 | 8.17
[EUPHALBID _ ARBE | 271 61 | 6733 | 180.75 08/88  -20.18 | 926
EUPHALBID I-h ysancessa inermis (lasge) AKSS 2712 50 §8. 166,33 08/88 | 21.00
EUPHAUSID AKaa 273 70 .92 | 166.82 /88 -20.75 | 8.42
EUPHAUSID AKSS 274 110 176.00 188 | 2341
EUPHAUSID A K56 275 72 . 17417 /88 -20.06 | 944
EUPHALBID Large AK46 27a 76 6S. 169.58 /881 21 57 | 8.84
EUPHAUEND AKGa 277 89 54.53 170.02 8/88 | 2013 | 10.87
EUPHAUBAD A Kaa 26 55 £7.74 188.44 8/88 1963 [ o004
EUPHALSRD AKea 280 85 65.6 169.17 8/88 | 2103 | 895
EUPHAUSAD AK8S 2a2 50 €8.8¢ 168.33 08/88 | -21.08 | 955
EUPHAUSHID AKSS | 263 104 |63 69.21 08/88 | -22.65 | s.84
EUPHALSID AK83 2ad t 07 64.3a 71.65 08/88 | -21.97
EUPHAUSID AKSS 283 1] €5 vo T7169.66 8/88 | 2150 | 884
EUPHALSID AKab 266 67 68.93 t 65.22 8788 | 2095 | s.18
EUPHAUSID AK6a 2a7 42 63.92 172,07 08/88 812
EUPHAUSID AK6a 288 64 67.30 186.71 0as88 | 2092 | a6z
EUPHALSID AKaa 269 87 85.41 120.36 8/88 | -19.64 | 854 |
EUPHAUSID AKSS 290 95 64.97 169.9a /88 | 2111 | 8.9%
EUPHAUSID AKG4 201 9a 64.72 170.87 188 | -22.44 | t2.28
EUPHAUSID AKaa 292 [ | 6594 | §9.36 a8/ -20.32 | 6.55
CORSCD Medium AK66 263 35 63.00 73.00 8/ 2361 | 12.27
COPEROD Medum AK56_| 204 104 [ 6385 | 69.21 8/ 2279 | 10.47
CORSC0 Neocalanus plumchrus AKaa [ 295 110 [ 5393 | 175.00 06/66 | _-25.63
[Ceaza ] Pasudocalanus minutus AKES | 296 60 | 67.26 | 170.53 08/88 -21.12 | 1350
[CoPERD eudocalanus minutus AK66 207 60 T 726 T 17083 08/88 | -21 07
[CPCD C._marshalise, Metndia sp AKaa_ 1 L a8 ! = ___cewe - - 0033 08/88 | 2198 | 1247
CORERCD C._marshailse. Metridia sp. AK66 | 300 ] 97 6473 | 171.18 00/88 | 2212 | 11.80 |
[CoRSRD C_marshallae, N. plumchrus AKSS 3o a8 | 6535 169.99 08/88 2322
[COPERaD C. marshailee. N. piumchius AKaa_ [ 302 | 60 | 672a | 170.53 o8s88 | 2059 | t11.02
Ca] C plumeh AK65 EGE) 74 €REE T . 90.20 08/88 | -21.78 | 10.87
CORSRCD C._marshalise AKas 304 107 6432 | 171.685 08/88 | -21.87 | 1250
[CoRERD C marshalise AKAS 05 70 56.92 169 92 08/88 | 2208 | 1500
CORERCD C. marshaliae AKaa, 08 42 63.92 172.07 8/88 | -23.62
COPERCD C._marshaiise |_AK6a 07 45 67.73 172.62 8/88 ( -20.98 | 10.50
coREPCD C. mershallae AKaa 08 55 67.74 156.44 8/88 | -21.25 | 10 63
corePoD C. marshalise AKaa 00 47 68.10 70. 55 8/88 2062 | 10.73
coRECD C. marshailae A K66 10 - > irm 89.93 8/88 | -21.16 | 10.86
acary [C M arshailse AK2a | 3t 64 57.30 65.71 8/88 | 2212 [ 13.95
Ceazas ] G: mwshallae AK65 312 e 25 83 6.17 | 088 2364 | 1072
[COPERD C. marshallas AKaa_| 314 5a 67.51 172.16 08/88 | .20.6% | 10.78
[COPERCD C. mershallse AK6a 315 5a 67.15 173.00 08/88 2160 | 1043
ez C. marshallae, N. plumchive AK5a_| 3la 96 65,03 170.72 08/88 | .22.34 | 11.77
COPERCD C. e, N AKaa 317 67 65.41 1703a 08/88 -2t 35 | 10.5¢
[COPERGD C. mershallee, N. plumchrus AK8S | 318 61 | 67.3 169.75 188 | -21.58 | 1141
[COPEROD C. mershalise, N. plumcheus AKAS 310 76 597 160 58 788 | 22,30 | 1114
COPSD C. marshallae, N. plumchrus AKSS | 320 95 | 497 | 16998 | 08/88 2260 | 1059
CorBxD C._marshaiiae, N. pi us AK88 351 1 57 7. 171 3S 08/88 | 2073 | 10.34
[CoRERD C. marshallse, N AK8A | 322 | 1) | 6594 | 169.38 08/88 | -2086 | 1072
w AK55 323 72 66.55 174,17 ; O8s8%¢ 2052 | 592
Neocal cristatus AKB4_ | 327 i 40 | 6413 | 172,50 08/88  :219a | 10.25
1 1 | | { i 1
PV THOMAS WASHINGTON, SEPTEMBER 1988 ™ i
AGLANTHA Aglantha _digitaiis TWaS 02 02 62.20 186.8 Y 14.95
AGLANTHA Aglantha_digitalis TW88 26 26 6515 16804 378 L2108 | 11.81
AGLANTHA Aglantha _digitelis TWa8 26 26 65.15 158.01 }/88 | -20.87
AGLANTHA Agientha digitalis Twas 23 2 6515 168.2 09/88 10.11
AGLANTHA Aglantha digitalis TWaS 50 50 87.03 196.88 09/88 10.44
AGLANTHA Aglentha _digitalis [Was 52,92 62 £6.27 169.08 09/88 | -21.15 | 11.23
AGLANTHA Aglantha digitalia rwas [X] 5] €6.18 169.52 09/88 { -20.72 | 887
AGLANTHA Aglantha _digitalis TWes (3 (5] e “39.4 /88 | 2033 | 9.70
AGLANTHA Agiantha_digitaiis TWa 66 | 56 | 6567 1691 978 10.26
AGLANTHA Aglantha digitalis TWaS 71 T 85.87 168, 7% oNn 11.3t1
AGLANTHA Agianthe_digitelis Twad | 73 | 73 16587 158 42 0888 | 2260 | 1142
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SAMPLE DESCRIPTION | CRUBE SAMPLEID | STATION LATITUDE | DA DELCt3 UNY
: ™ ] TREAR S To= oot
AGLANTHA - Aglantha_digitalis | _Twas 75,87 | 7 65.67 168.18 09/88 | -22.10 | 12.62
AGLANTHA Aglanthe _digitaiis 9s 24 64.15 17255 09/88 | .21 /5 | loos
AGLANTHA Aglantha _digitalis 63 | 63 66.18 165.52 09/88 9.37
AMPHIPOD Parathemista_pacifi 5250 62 46.27 169.08 09/88 | 01// | 10./5
AMPHIFOD Parathemisto pacifica T 108 101 .90 108 64.05 17312 09/88 | 0484 | 12.28
AMPHIPOD | Parathemisto pacifica Twas 26,29, 19 26 65.15 166,06 00/88 | -21 88 12.18
AMPHIPOD Twas 105 105 63.55 171.60 09/88 | -2558
AMPHIPOD TWS 37 37 68.00 168.92 09/68 | -14.73 | 932
AMPHIPOD TW8 73 73 65.67 166.42 09766 | -23.05 | 15.13
AMPHIPOD TWS an 81 65.15 169,67 09/88 | 2167 [
AMPHPOD TW8 23 63 65,26 170.28 00/88 | -21.19 | 11 44
AMPHIPOD |_TW8I 97 20 44.3s 172.77 09/88 | -1988 6 51
|BIVALVE Acils _castrensis rwas 40 40 67.72 16970 06/.s6 [ -16.65 6.45
[ CHAETOGNATH A o rwas 101 101 64.05 172.33 08/88 | -21.95 | 1372
[ CHAETOGNATH Sagitta sp 7TW52 10J 103 63.SS 172.12 00/88 | -23.56 | 14.77
CHAETOGNATH Sagitta Y7 TWa8 14 14 §4.62 166.00 09/88 | -23.94 | 14.71
[CHAETOGNATH Sagitta sp TWss 26 32 8515 166,06 09/88 1242
JCHAETOGNATH Sagitta_ep TW88 29 2P 65.18 968,27 00/88 12.24
[CHAETOGNATH Sagitta sp TWaa 4s 42 6663 170.48 06/66 | -20.6t | 12.46
CHAETOGNATH Sagitt- so. Twsa 50 50 62,03 196.88 00/88 | 2067 | 12.93
CHAETOGNATH Sagitta sp. TWaa 52 52 67.25 169.23 06/66 | -21.48 | 13.05
CHAETOGNATH Sagitta sp. TWsa 62,75 62 56,27 169.08 00/88 | -207s | 13.2.7
CHAETOGNATH Sagittn sp. TW83 23 43 3618 160.52 09/88 | -2131 | 13.29
CHAETOGNATH Sagittn sp. TWBE8 67 67 6S.77 189.45 §9/88 | 2165 | 11.79
| CHAETOGNATH Sagitte 4P. TWss 6S 66 6567 169,15 09/88 | 2128 | 1236
| CHAETOGNATH Sagitts sp. TW8a 71 7 65.67 186.7S 069/86 13.00
[CHAETOGNATH Sagitta sp. TWea 73 73 65.67 168.42 00/88 | -22.42 | 14.88
[CHAETOGNATH Sagitts s TW8a 81 61 §5.15 169.67 G0/88 | -20.56 | 1381
[CHAETOGNATH Sa itta_so TW8a 22 32 65.26 170.28 09/88 | -19.68 | 1576
[CHAETOGNATH Sagitte_sp. TWas 85,60 05 65.42 170.67 06/66 12.51
[CHAETOGNATH Sagitta 8P. Twaa 52 66 84.73 779,57 G9/88 T4
| CHAETOGNATH Sagitta sp. TW8a 87 37 24.67 171.22 09/88 | 2067 | 13.05
[CHAETOGNATH Sagitta sp. TWsa M 94 84 .42 171.33 09788 | 20.36 | 1339
[CHAETOGNATH Sagitts 2p TW38 97 97 24.25 172.77 00788 | 2002 | 13.49
ICHAETOGNATH Sagitta 2p TW88 [ 22 54.15 T 7255 09/88 | 2066 | 13.01
CNIDARIA TW88 40 40 67.73 169.70 00/88 | -17.86 | 11 54
CNIDARIA W88 52 52 67.2S 166.23 09/88 | -1809 | 120s
CNIDARIA rwas 73 73 65.67 168.42 T9/88 15.03
COMPOSITE rwas 0s 0s 62.63 168.97 09788 | -24.21
COMPOBITE rwas 17 17 44.62 1 66.05 09/88 | -2156 | 13.05
COMPOSITE rwes 37 37 65. 00 166.62 09/88 | 24.56
COMPOSITE TWes 37 37 4s.00 18892 | 09/66 | 2171 | 1104
COMPOBITE TWea 37 3? 45.2a 188,92 09/88 | -19.26
COMPCSITE TWss 3s 38 67.62 169.13 09/88 | 2000 | 1430
COMPOSITE rwes o8 04 62.52 145.00 09/88 | -23.68
COMPOSITE TWes 101,102 101 64.05 172.23 09/66_| -23,56 6S5
(COMPOSITE TWss 2,15 2 22.20 146,67 09/66 | -20.53 | 13.54
COMPOSITE TWas 21 21 4463 16676 09/88 | -24.14
COMPOBITE Twss 46,50 46 45.53 170.46 09788 1100
COMPOBITE TW22 67 67 66.77 169.45 00/88 | 2138 | 9.49
COMPOSITE TWes 71 7 6S.67 145.75 09/88 10.48
COMPOSITE TWes 66,53,54 66 44.73 171.67 69/88 | 21.04
i 7W45 3s 3s 65.15 163.27 09/88 | -20.59 | 1059
Small TWas 45 4s 6s. 52 170,48 00/66 | -20.88 | 1254
Smail TWas 52 53 67.26 169.23 09/88 | 21,77 | 1110
Smait 7WS3 s 75 63.67 166.16 09/88 | -24.00 | 13 89
TWss 101 101 64.05 172,93 | 09/88 | -26.57 | 1400
7TW2S 102 103 63.95 172.12 09/88 | -23.66 | 1145
TWss 105 105 63.2 171.90 09788 | 2564 | 1308
| Twas 126 105 44.05 173.12 09/88 [ -25.62 | 294
. _Twas 14 14 4443 168.00 09/68 [ -21.27 1319
v | Twes 15 1s 44.43 966.30 09/88 | 0202 | 12.00
T Twag 19 16 54.38 150.33 09/88 | 2041 | 1043
I Twas 2s 34 65,15 166,06 09/88 | -22.53 | 1473
TWas 29 3s 65.15 t 66.22 09/88 | -21.20 | 121
Twas 37 37 4s5.00 168.92 09/88 1513
TWss 40 40 67.73 169.70 09/66 | 2113 | 1522
TWas u u 67.28 170.78 G9/88 | -2102 | 1279
TWas 47 47 67.26 170.78 09/88 | 2046 | 10 51
7W66 46 46 56.52 170.48 09/ 2052 | ‘302
Twas 50 60 67.03 16s. S5 09/ 20.67 | 1122
TWas 52 52 67.2S 169.23 1 2198 | 14 80
Twas 42 22 48.27 160.0S 3/ 21.06 | 14 31
TWas 62,02 62 S6.27 169.06 09788 11 84
Twas 62 43 68.18 169.52 09/88 | -2113 1044
Twas 44 65 65.67 169.7 00/88 | -22.05 | 1038
Twas 67 6? 6S.77 169.4S 09/88 | 2206 |
Twas 66 69 65.67 169.15 09/88 | 2206 1052
Twas 2] 7L 45.67 168.75 09/88 710 80
Twas 73 73 65.67 166.42 09/88 | 2321 | 348
Twas 75 75 65.67 168,16 09/88 | -22.37 | 13/6
Twas 61 61 65.15 169.67 09/88 | -23.77 1'2 36
TWas 43 53 £5.28 170.28 09/88 | 1292
TWas 85 45 65.42 17067 09/88 | 1956 | 1243
Twas 24 54 2473 171.57 09/88 | 2322 1252
Twas 67 87 44.67 171.22 09/88 | 2412 | 14 3%
TWas 60 [ 84.62 170.13 09/88 | -26 49 13 60
Twas [ 63 6425 170.75 09/88 12 45
Twas 64 64 £4.42 171.33 06/s6 | -2165 | 1222
Twas 97 67 64.25 17277 | 09/88 | 2140 | 1233
a TWaS 96 26 44.15 172.55 09/88 1223
RAB 7TWS2 02 03 42.30 1566/ | O9/&8 | -24.06 | 452
RAB Twes 101 101 64 05 172.33 09/88 2323 | 1103
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| SAMPLE | DESCAPTION T CRUEE | SAMPLEID | STATION _; LATITUDE | LONGITUDE | OQATS | OELC13 | DELNIS
! C (DPY) (PPY)
Twda 103 1 103 " 8d® 172.12 00/66 | -22.44 | 11,00
Twaa 105 105 | ®aa 171 W o9s/88 | 2313 | 1s.4s
T 7TWS6 | 106 | 104 84.0 173.12 09/88 | -2304 | 1113
Twad | 110 [ 110 1 6372 173.10 09/88 | -23.07 | 1454
|_Twaa 5 Is 64.62 168.30 09/88 | -21.88 | 117s
. Twaa | 19 | 19 T 6438 169.33 08/88 | 20. s2 9.65
_TWss 3s 23 £5.35 168.27 G9/88 0.45
TWea 40 40 6772 | 168.70 09/88 10.81
TW8a 44 14 57.28 1 17078 09/88 | -21.04 | 11.47
TWas 52 52 T 67.25 160.23 09/88 | 2105 | 10.64
T T8 61 61 86.35 163.95 09/88 | -20.85
T Twae 62 62 66.27 169.06 09/88 | -20.52 10.89
| TWe 43 63 66,16 169.52 09/88 9.49
T TWS 16 63 6567 | 160./8 09/ 20.48 | 11.16
! T Twsa 46 5s 65.47 168.78 09/, -20.36
TWsa €9 69 T 6567 | 169.15 09/, 2164 | 10.92
] T Twda 81 | 81 | 65.15 169.67 09/88 | 17.67 | 12.64
" TW53 83 63 6528 | 170.28 09/88 | -20.47 | 11.31
TWaE | 55 ] 85 | 6542 | 170.87 09/38 9.82
1 Twsd 66 64 64.73 171.57 09/ 10.13
T TWas | 92 | 22 | 6426 | 170.75 09/ -21.33
TW8a | M | 34 | c442 [ 17133 09/ -21.87 0.89
TWaa 97.02.52 97 44.25 172.77 09/88 | -20.26 | 12.1&
-wad_[ » ! 2a 6415 | 172.55 09/88 | -22.10 | 10.35
EUPHAUSID T Twaa _| 101 | 101 | 6405 | 172.33 09/ 2554 | 11.04
EUPHAUSID | | Twda 108 105 64.05 173.02 09/ 2580 | 11.41
EUPHALSID TWSS | 14 | 1* | 6462 | 168.00 09/8 -21.61 | 1244
EUPHALSIO { TW8a 15 1 sa " &3 1 14830 09/88 | 2132 | 11.64
EUPHALSID T TW26 19,35.29,65,9S | 19 . 643a 16S.33 09/88 | -20.68 | 1067
EUPHAUSID T TWEs 37 i 37 63.00 16892 09/88 | -21.83 | 1360
EUPHALSID TWaa 40 40 67.72 169.70 09/88 | -19,46 | 12.10
EUPHAUSED TW83 44 T 44 | 67.2a 170.78 09/88 1110
EUPHAUSID T Twsa 47 | a7 | 67.2a 170.78 09/88 | -19.86 | 1276
EUPHAUSAED Tw6a 4R an T a2 170.48 09/88 | -21.65 | 1454
EUPHAUSED |_Tweas 0 50 T 87.02 155.55 09/8 2053 | 1263
EUPHAUSAD Twda s? 62 | 6725 | 189.23 09/8 -19.94 | 9.10
EUPHALSED AT 43 62 66.27 169.08 09/88 | 20.62 | 11.39
EUPHAUSRD T Twea 63 as 66.18 169.52 09/388 10.58
EUPHAUSED | _Twaa 6a 6a ] 6567 169.1 2/88 | -22.44 | 1041
EUPHALSED Twaa 7 71 65. 87 38.7 09/88 | -22.60 | 10.71
EUPHAUSED T Twdd 7 73 | 6567 684 09/88 | 2109 | 10.06
EUPHALBID I TWsa [ 81 65.15 69.8 D9/88 | 21 .88 | 1204
EUPHAUSID T Twaa 65 55 | 6542 70.87 09/88 | -20.22 9.02
EUPHAUSID | TWS5 ea 171.57 o9/88 | 2054 | 13.11
EUPHAUSID TWss 60 90 ] 6452 170.13 09/88 | -22.39 | 11.12
FISH, FLATFISH 1 _Twae 60 m 64.62 170.13 09/88 | -23.68 | 10.05
FISH TS 69.75.94 €9 | 65.67 169,15 D9/68 | -8 60 1120
|FISH, WALLEYE POLLOCK_|Theragra g | TWaS 3 06 62.53 155.00 09/88 | 22 63] 1526
F1SH, WALLEYE POLLOCK |Theragra chaicogramma Twsa 15 | 15 { 6462 | 11830 09/88 | -22.83 | 13.89
FISH, WALLEYE POLLOCK |Theragra chaicogramma | _Twas 16 16 84.82 1¢mar 09/88 | -22.08
FISH, WALLEYE POLLOCK |Theragra cheicogramma TWES | 66 | 46 | 82 | 170.4a o9/88 12.58
FISH, WALLEYE POLLOCK |Theragra chaicogramma 1 Twaa . crar 1 196.88 09/88 | -21.78 | 1312
FISH, WALLEYE POLLOCK |Theragra_chaicogramma TWea 62 62 6.27 | 16908 09/88 14.34
FISH, WALLEYE POLLOCK [Theragra 9 | _7W55 71 7 67 166.75 09/88 | -22.56 | 13.23
FISH, WAL K [Theragra chalcogramma TW8s 73 73 Y 158.42 o988 | -22.1a 13.2a
FISH, WALLEYE POLLOCK |Thersora chaicogramma Twsa 85 85 55.42 170.a7 09,88 | -2021 12.56
[JELLYFISH [ _Twas 05 05 62.52 167.75 09/88 | .21 64 | 15.28
[JELLYFISH Twaa 38 ET) 67.92 16913 09/88 | -21.39 [ 13.87
[JELLYFISH |_Twaa 50 50 67.03 196.88 09/88 | -20.42 | 1165
[JELLYFSH | _Twsa 65 65 65.87 169.78 09/88 | 21 67
[JELLYFISH TW8a 73 73 65.67 168.42 09/88 | 2202 | 1507
JELLYFISH Twss a3 83 | 65.26 170.28 09/88 | -20.40 | 13.1S
POLYCHAETE TWsa 61,83 61 I 66.35 168.95 09/88 12-53
PTEROPOD Clione_kmacns Twas 29,4452 26 65.15 168.27 09/88 | 22.3a 0.50
PTEROPOD Ckone kmacns T TWM 62, 53,72 62 | 66.27 169.08 09r88 | 2222 0.79
PTEROPOOD Clone & I Twaa 75,61 75 65.67 168.18 09/88 | -21.42 0.44
PTEROPCO kone kmeans T _Twes 07.101,100,73 67 64.67 1722 o9sss | -22.7¢ | 1113
SHRIMP LARVAE Pandaiue ep. ' Twda &9 6a 65.67 169.15 09/88 | -20.41 | 10.s2
| SHRIMP LARVAE Pandaius sp. Twad 72 73 £5.87 168.42 09/88 | -20.4a | 10.74
[ SHRIMP LARVAE Pandaius sp [ Twea 65,75,36 .14 85 65.42 170.87 09/88 | 20.4a | 6.22
[ SHRIMF LARVAE Pandalus sp. TWaa 90,94,105 90 64.62 170.13 09/88 | 2202 | 787
URCHIN | _Twea 42 52 66.27 189.08 09/88 | -19.80] 1071
i 1 ! |
i !
] | !
AA/ NOAL SHIP SURVEYOR.GE . . TommeeTORED toam | Qi
ALGAE Sues 17a PG5 63.41 18714 10/88 | 32.73
AMPHIPOD G d Suss 134 PG9 63.30 165.65 10/88 | 2043 | 1777
AMPHIRCO ammand | _Susa 38 PZL 70.35 162.43 10/88 | 21.06 | 10.46
AMPHIPOD ammand | _sins 36 PUB 71. 50 186.82 10/88 | 1757 | 975
AMPHIPOD ammarid | Suss 37 PZ11,PT1 PYS 70.34 166.05 10/68 | -18.55 | 1089
AMPHPOD Hyperiid Suss 138 PEL 64 08 172,42 10/88 | -23.87 | 6.26
APHPOD | Parath libellule Sims 139 PE3 63.25 171.89 10/88 | 23.2a | 10,56
ANPHIPOD [P T Sues 140 PES 63.26 171.89 1 o/6a | -23.58% | ad6
AMPHIPOD Parathemisto pacifica SuUss 141 PDS 85 73 168.78 fome [ 2a at 10 29
AMPHIPOD Parath pacifica Suss 142 PCIt 67.24 164.83 10/88 | -22.05 | 1362
AMPHIPOD Parath pacifica | Sues 143 PUS 71.50 1s4.56 10/88 | -20.90 | 13.27
AMPHIPOD | Parathemisto pacifica | _Suss 144 PP27,PU 70.32 168.97 10/88 | 2321
ANPHPOD P i _Suss 14s PD3,FC13 £5.87 te8. U 10/88 | -22.16 | 13.38
AMPHPOD T SUes 133 PUL 71.16 167.47 10/88 | -21.31 | 1004
CHAETOGNATH "Sagitia_sgp. SUss 2a PALB 68.90 | 168.67 10/88 | -21.94
CHAETOGNATH Sagma s Suss o= 63.66 17189 10/88 | 20.7a | 1314




SAMPLE I DESCR¥FTION STATION LATITUDE | LONGITUDE | DATE | DELC13 | DEL NY5|
(N) (W) (MMYY) [ (pp) | (PDY)
|
ICHAETOGNATH )E.mm 0. 38 PEY 84.05 |, 17242 _1 OR._R 21 aa. ] 1318
ICHAETOGNATH Sagitts sp. 40 PD3 85.67 168.44 10/88 -20.68 14.34
|CHAETOGNATH Sagitta_sp. 43 PCT 7.25 166.49 10/8 -20.82 15.82
ICHAETOGNATH Sagitts sp. 44 PGO 3. 5¢ . 185.65 10/8 16.6¢
(CHAETOGNATH Sagitte_#p. 45 PC1 £7.25 168.98 10/8 -20.88 13.70
| CHAETOGNATH Sagitta_sp. 48 PG2 §3.36 168.26 10/88 | -20.94 | 14.89
ICHAETOGNATH Sagitts $p. 47 PT1 71.34 166.71 10/88 | -19.83 13.77
Wﬂ' Sagitts $p. 4 PP27 70.32 168.9° 10/8 -20.89 13.49
Sa:im . 4 PU1 71.16 167. 10/8 -20.12
Sagitts sp. 50 PC11 67.24 164.6: 10/8 -20.40 16.0¢
Sagitts_sp. 51 PD5 85.72 188, 10/8 -22.04 11.77
Sagitts_sp. 53 Pz 70.34 166.05 10/88 | -19.68
Sagitta_sp. 188 Pzt 70.35 153.43 10/88 | .20.42
Sagitta ep. 188 PUE 71.50 166.82 10788 -20.68 13.26 |
148 PZ3 70.35 163.43 10/88 -22.33
148 PALS 58.9¢ 186.67 10/88 -23.42
150 PYS 70.62 168.21 10/88 | -22.18 11.20
151 PWO 71.17 166.58 10/88 | -22.37
152 PGS 63.4 167.14 10/88 | -21.42 13.48
153 PWS 71 165.60 10/8 -22.81 11.04
54 PG9 63.5¢ 165.68 1971 -22.12 13.27
S 58 PP34 69. 168.97 10/ -22.27 10.97
uss 58 Pws 71 186.60 10/ -23.95
[T.1] 180 POS 85. 158.78 10/ -23.37 10.05
Uss 181 PC11 67.24 164.83 10788 | -21.70 12,52
uas 162 PES 63.86 171.89 10/88 | -23.54 9.51
uas 163 PEL 4 172.42 10/ -23.72
. Uas 164 PES 3 171.89 10/ -23.64 9.75
uUas 1 PEL 4. 172.42 10/ .23.72 [ 1018
Uas 1 FCT 7.25 166.49 107 -21.97 | 1129
uss 16 PT1 71.34 166.78 10/88 | -24.98 11.63
Uss 168 PD3 65.67 168.44 10/88 | -23.88 10.74
SUss 170 PP27 70.32 168.97 10/88 - 26 10.98
~Uas 171 PG2 53.36 168.26 10/88 | -22.24 12.42
slas 183 [ 7817 166.58 10/88 | -21.15 8.42
suas 187 WY 71.17 166.58 10/88 | -25.18
ues 147 PZ1Y 70.34 166.05 10/88 | -22.24
uss 149 PD3 65.67 188.44 10788 -23.76
C. marshelles, N. plumchius Uas 21 PC? 67.28 166.49 10/88 | -23.32 12.3%
Calanus marshailse ues PA1B .90 166.87 10/ - 54 12.89
Calanus marshallae Uss POD3 .67 188.44 10/, -24. 10.17
Calanus marshailae Uss PP34 18 168.97 1071 -23.
Calanus marshailae SuUss 10 PG9 .50 155.65 104 -24.
Calanus marshalise SUss 12 PG2 63.38 168.26 10/8 -23.83 12.84
Calanus marshallas Susa 3 PWB 9 1.18 188.59 10/8. -23.01 11.32
Calanus_marshallae | suss 4 PEY 4.05 172.42 10/ -23.45
Calanus marshall.. . SUS PC1Y 7.24 164.83 10/ -22.87 11.28
Calanus m | SUst [ PYS 82 188.21 10/ .22.36 | 1152
Calanus marshallse [ suas 2 PP27 70.32 168.97 10/88 | -23.59 11.64
Calanus marshaiise Uss 2 PGS 83.41 167.14 10/88 | -23.53 13.52
Calanus marshallae k: 23 )] 71.16 167 87 10/88 | -23.23 | 11.96
Calanus_marshaiine LJa2 24 PUS 71.50 165.82 10/ -23.24 | 12,
Calanus hal L8 178 PZ11 70.34 166 104 -23.35 11.
Calsnus marshalise T 181 £T1 71.34 186 10/ -22.53 | 11,
Calanus marshali.. SUss 184 £C1 67.25 168. 9 10/ -23.58 12.01
Calanus marshalise SUs3 189 PES £3.85 171.8% 10788 | -24.58
Cali p. Sues 7 P21 0.35 15).43 10/88 | -22.73 11.90
Eucalatus Sties PE) 64.05 172.42 10/ -22.29 9.24
Eucalanus . Sust PD5 £65.73 168.78 10/, -23.7% 9.2%
Eucalanus P, SuUss PC? 67.25 168 .49 10/ -21.03 10.85
Eucalarus sp ~Us8 3 PES §3.86 171.89 10/ -21.99 9.09
Eucalanus sp. vss 36 PCY 7.25 168 98 10/88 -22.80 983
Nsocalanus cristatus ues 26 PGS,PDIPDS 5.73 168.78 10s88 | -21.83 8.75
Neocalanus crnstatus 88 30 PE1 4.05 172.42 10/8 -21.44 8.24
Neocalanus cristatus Uss 192 PES 63.86 171.8% 10/ -21.7% 9.3t
Neocalanus ph. ug Uss 3 PES 53.88 171.89 108 -24.77 10.3
Neocalanus plumcivus s 4 PO3 65.67 168.44 10/ 10.4
Neocaianus plumetwua Uss [} PE1 64.05 172.42 10/ -24.04 § 108
Neocalanus plumchrus Uss 179 PEL 54.05 172.42 101 -23.14
Pssudocaianus minutus uss POS 5.7 168.78 10/88 | -24.44 9.83
COPERCD Pssudocaienus minutus Uss PC13 7.26 164.03 104 -22.48 | 11.57
iCH Lithodes_maja Uas PR27 0.32 168.87 10/ -22.17 10.97
CH Lithodes mai~ uas 1 PWS-9 71.16 165.59 19/ -21.4
CR Lithodes maa uss 1 PTt 71.34 168.78 10/ -21.97 10.88
CRAR Lithodes maa uss 114 PZ1t 70.34 16805 10/88 -21.19 10.42
CRAB Lithodes maa uss 115 PA1IB 68.9¢ 166.87 10/88 -25.18 9.24
CRAB Lithodes_map uss 11 PUE 71.5¢ 188.82 /88 | -22.02 11.10
RAB ifodes_maja uss 11 PYS 70. 16621 /88 | -21.89
CRAB LARVAE idoch d 88 10 PA1IB 58. 9¢ 15647 /88 | -22.84 11.66
RAB LARVAE Labidocherus sscons uas 10! PT% .M 158.78 10/88 -21.50 11.40
CRAB LARVAE Labidoch spiend Suas 110 PUS .50 166.82 10788 -21.29 11.89
RAB ZOEA Srdvivo= Ty 25 PTY 71.34 168.78 10/8 -20.72 | 1113
CRAB 20EA Brachwa Usa 126 PWs-9 71.16 166.59 4 -2t.9
RAB, TANNER Chi io S U8 1 PZ1t 70.34 166.05 / -21.0 10.85
CAAB, TANNER Chionocetes_opilic SUS! 2 PDS 85.73 16078 7 -20.1 9.5
ICRAB, TANNER Chionocetes opii [ 2 P03 65.87 168.44 7 2494 1 1121
ICRAB, TANNER Chionocews opilic SuUss 122 PES 63.86 171.8% 10/88 | -21.84
RAB, TANNER Chionocews opiia 5 Uss 124 PE1 54.08 172.42 10/88 -20.88
[CRAB, TANNER Chionccates _opilio Suss 127 PP34 69.18 168.97 10/88 | -21.64 10.61
RAB, TANNER Chionocetes opili Suss 128 pPCT 57.25 168.48 104 -20.65 | 1024
[CRAB, TANNER Chionocetws opio [TT) 1 PG2 53.36 188.28 10/88 | -21.48 1 11,05
RAB, TANNER Chionocstes Lopilia Uss 1 PUS 71.50 16602 104 -21.085 10.67
TANNER Chionocews opHia SUsS 1 PP27 70.32 188.97 10/ -21.94 10.83

?0



SAMPLE DESC RIPTION CAUSE | SAMPLE ID STATION LATITUDE LONGITUDE DATE | OELC13| DEL N1S
N) ] (MY | (w 1) {ppY)
Chi opilio Suss 132 23] 71.16 16.7.87 1 0/88 -21.10 11.14
Chionocems opilio Suas 182 PC1 67.25 168.66 10/88 | -21.84 14.22
mall Suss 55 2] 67.25 158.25 10/88 -20.51 11.04
Emlll Suss 61 PTt 71.24 166.76 10/88 | -21.86 11.62
Small SuUss | 74 PUS 71 50 166.52 10/88 | -21.88 10.s9
T rasche, T, inemis Suss | 58 PC1 62.25 168.66 10/88 | -20.57 11.20
Thysanoesss nermis SU26 1 63 PA1B 68. 90 166.67 10/88 | 2157 11. 52
Thyssnoessa nermis Susa | [1] PEY 64.0S 172.42 lorss | 2213 10.30
Thyssnoesss inermis Suss | 65 [ 70.34 16s 05 10/88 | -21.90 11.33
Thysanoessa inermis SUsA ! 86 P 71.16 167 87 1o/6a | -22.45
Thysancessa tnermis SUs8 | 67 PP27 70.32 16697 10/88 .22.45 11.34
Thysa— inermis SuUss 6a PC1 67.25 166.66 10/88 | -20.91 11.80
Thysanocesss inermis SUS6 | 69 PUS 7150 166.52 1.0/66 21,74
Thysancesss nermis SuUss | 70 P21 70.35 163.43 10/88 | 2163 11.80
Thysancessa inermis SUss | 71 PR27 70.32 166.67 10788 | -20.43 12.08
Thysanossss (hermis SUsa 72 Wo o 71 16 166.59 10166 | -21,30
Thysanossss raschii SUS6 | 60 PT1 71,34 168. 7a 10/66 | -20.87 11.48
SuUsa 54 PC7 67.25 165.49 l10/88 | -20.07
Suss 56 PD2 65.67 16644 10166 .21.28 10.51
SIMS i 57 PES 63. 5S 171.89 10788 | -21.67 9.66
SUsa 62 FDS 65.23 168. 75 10186 | 2167 | 989 |
; SUss | 76 PGS PGB 63.41 167.14 10788 | -22.02 13.00
SuUss 186 PG2 63.2S 168.26 10/88 | -21.07
T Suas 76 PP27 PD3 70.32 168.97 10/66 | -22.95 11.71
SuUss 30 PC13 6726 16403 10168 | -21.28 11.63
A d h Suas 77 PYs 7062 166.21 10/88 | -21.64 12,94 |
Suss 95 PWa-9 71,76 166.59 10/66 | -21.19 549
Hemimysis lamornae SUsS | 81 PCI13 67.26 164.03 10/88 21,70 | 12.20
Hemimysis lamornas Suss 63 PGS 63.41 167,14 10/88 | 2166 13.25
Hemimys:s lam ornae SUss | as PGS 6350 1s5.65 10/88 | -21.78 | t377
Hemimysss lamornas Sues 62 PGS 63 4% 167.14 10/88 | -21.34
SuU45 176 PUS 71 50 166.82 10/88 | -24.00
Suas 177 FZ11 7034 166.05 10166 | -24.74 ass
Clione imecna SUss 36 PD2 65.67 168.44 10782 9.4a
Clione kmsans SUss 67 PES €3.86 171.8% 10/88 | -2353 9.78
Chone K " SUBE 88 PD3 65.73 166.76 10/88 -22.74 9.33
Chone SUBE 69 PZ11 70.34 766.05 10/88 [ -21.92 10.05
Clione kmacins SUs 90 iz 4] 70.35 163.43 10188 | -23.58 10,21
Clone kmaci SUSS 91 PEY 64.05 172.42 10/88 | -23.12 10.13
Hippolytid SU 96 PD5.PC13 10/66 | -2026 11.583 |
Hippolytid SUe 105 PG 63.5P 165.65 10/88 | -20.35 13.55
Hippolytid SUS6 106 PC1 67,25 168.98 10/88 -19.89 11.90
Hippolytid Suss 107 PP27 70.32 168.87 10/88 12.31
[ . Suss 10s PUs 71.50 186.82 10/66 | -20.75 103s
Pandalus 3p. Suss 104 P 71.16 167.87 10/6a | -20.43 10,07
[Pandelus sp. Suse 700 PES 63. 58 171.89 70166 | -22.10
Fandalue 3p. SuUss 101 PP34 6S 16 1s5.97 10/88 | -20.5a 999
SuUa [13 .74} 70.35 163,43 1 0/66 | -20.46 1502
Sues 27 PWa 71.16 166.59 10166 10.2s
SU56 1] PD2 6S.67 188.44 10/88 | -1 96S 290 |
Oikopleura 3p, SUS6 172 PG2 63.3S 146.26 10/88 | -22.46 | 1159 |
O a 3p. Suss 173 PP24 69.16 188.97 10/88 | .23.23 731
Gikopleura sp. Suss 174 PWB8.0;PUS.P211 71.50 1ss52 10/88 | -2332 18 66
[FV NOA SHIP SURVEYOR, SEFTEMBER-OCTOBER 1989 su
AMPHIFOD Gemmarid Suee 5 ANADYRS £4.05 172.22 10/88 | -17.78 12.38
AMPHPOD Geammarid Sues 3 ANADYR29 4.05 172.22 10/88 | -17.84 11 28
AMPHIPOO ] id Suas 7 ANADYRSO 4.05 172.22 10/88 | -¥6.71 8 88
AMPHIPOD Sammasid Uas 18 QDS .73 168.67 10s8% | -18.82 912
AMPHPOD Gammarid Uag 51 [¢3F] .33 164.7: 10/89 | -21.15 1218
AMPHPOD Gammarid (L.1) 53 X 73.18 165.88 10/8¢ | -21.29 11 92
AMPHIPOD Gammarid Ue9 sS4 [oe: 3 73.18 18588 10/89 | -19.83 12186
AMPHIFOD Gammarid use 71 CP14G 73.37 168.9¢ 10788 | -20.56 11 84
AMPHIPOD Gammarid 1) 73 CP14G 73.37 . 188.95 a/8 -18.87 10 80
AMPHIPOD Gammarid uas 47 o] 70.83 162.50 I .72 11 84
AMPHIPOD il a9 19 HANNA TROUGH 70.52 167.47 i -20.60 11 4%
AMPHIPOD uas 58 [« ;13 71.98 164.97 /8 -20.94 13 0t
AMPHIPOD Hyperiid 1) 135 (o] §7.2% 165.67 10/89 | -21.97 15 49
AMPHIPOD liballula use 1 ANADYR22 £4.05 172.22 10/89 } -20.69 11 1
AMPHIPOD libellula ueg 15 Qans €5. 168,87 i -21.82 1074
AMPHIPOD liballula Ueg 80 Q7 71, 188.04 1 -19.70 11 08
AMPHIPOD liballula Lag 10 QAAS 689 169.0¢ 1 -21 .50 10 99
AMPHIPOD libelluta uap 11 [+1] 67. 169.0¢ i +20.31 10 58
AMPHPFCD Parathemisto _libelluia Uag 12 [+ -] 68.28 187.25 10/89 | -21.34 1203
AMPHIPOD Parathemisto libeliuta use 128 (oo ] £7.25 165.67 10/89 | -21.0t
AMPHIPOD Parsthemisto _libeliuia usg 161 CEE\ 4.05 172.42 10/ -21.74 9 40
AMPHIPOD libeflula us9 169 [¢ <] .37 185.20 104 -22.67 1303
AMPHIPOD Parathemisto libeliula Uss 93 [+ 7] 9.35 187.17 10/ -22.30 10 M4
AMPHIPOD Parathemisto _libelivia {iarge) usg 148 ct .25 169.00 10/ -22.70 : 1128
AMPHIPOD uag 146 [o°o3] £7.28 169.00 10789 | -2007 | 848
AMPHIPOD Uas 98 aP3 £9.67 164.97 10/88 | -2092 | 1338
AMPHIPOL, Sueg 138 [+ §7.2% 189.00 0/ 83
CHAETOGNATH Sagitta_sp Sues 4 ANADYRSS 64.05 172.22 [X] 21131 1090
CHAETCGNATH Sagitta sp Suas 14 [==] 65.73 143.67 0J -21.27 12 24
[CHAETOGNATH Sagitta sp aleg 20 HANNA TROUGH 70.52 167.47 [T -18.76 11 87
CHAETOGNATH Sagitta sp sag 22 ICY CAPE 70.32 184.87 10789 -20.68 1388
CHAETOGNATH Sagitta _8p sivag 30 027} 71.30 160.20 10/89 | -20.87 13.80
CHAETOGNATH Sagitta sp ales 32 CR8 71.90 16128 10/89 | -20.60 | 12 87
CHAETOGNATH Sagitta_sp S 4 o] 70.82 162.50 [ -20.44 | 1403
CHAETOGNATH At sp Sile 4 [+5] 70. 182.5%0 8151 -20.50 113
CHAETOGNATH Sagita sp Sl S an2 72.33 184.73 /8% | -19.88 10 94
CHAETOGNATH Sagitta_8p. Suag 6 cxg_o 71.0 184 98 10/8 -19.98 11 99

71



SAMPLE ] DESCRPTION T CRUSE D | STATION LATIT |
(N) [LJ] WWYYY _ (ppt) (epty
[
Suse e CP14G 73.37 ivo.wo " twi ew | T [T ieew
Sue9 X Qi 70.83 166,70 | 10/89 | -19.89 | 1162
9 95 P31 69.67 168.57 TO/B0 | 2050 | 12.s6
5U89 107 QAAE 68.60 160.00 T0/89 | -19.66 | \1.71
[T) 12s oR2 68 28 67.2S 10/s9 | -20.59 | 13.-
Suse 132 Qaco 67.25 85.67 10/s9 | -21.51 | 14.08
SU8Y 130 [+ ] 67.25 €0.00 10/88 [ -20.00
SU89 145 oc1 67,25 169.00 10/89 | -19.94 | 112s
SUs9 150 aco4 66.42 167.88 10/80 | -21.86 | 1502
5U89 155 [ev] 6S.73 168.75 1T 0/8* | -21.39 | 1349
1) t57 CEEY 64.05 172.42 10/89 | 2047 | 1076
SUs9 168 [o’c] 63.37 t 66,30 10/89 | 2152 | 13.89
Siuse 88 [+ ¥} 69.35 187.17 10/89 | -20.16 | t1.92
gUsY 119 87 67.98 166,00 10/89 | -16.60 | 11.24
| _siae 41 OL4 69.3S 16717 10/89 12.00
SUag 112 Q87 67. 98 169.00 16/89 | 001 10.58
Siss 123 B? 67.98 169.00 10/89 | -21.54 9.26
SUs9 171 [e] 63.37 165.30 10/89 | -24.5
VY] 12 ANADYRS 64.05 172.22 10/s9 | .22.8 s7¢
us9 26 ICY CAPE 70.32 164.87 10/89 [ -22.4 12.36
iUag 3! o) 710 160.20 10/80 | 2213 [ 11.99
1) 77 CP14G 73.37 16s.65 10/89 | -22.0
LUao 78 CP14G 73.37 168.95 101S6 | -22.%
Sus9 04 oL 69.35 67.17 10/89 | -22.41
siuag 108 QAAS 68.60 9.00 10/89 | -20.13
“iuse 106 QAAS 63.50 0,00 10/89 | .20.21
89 146 oY 67.2S 9,00 10/89 . 10.29
V1) 164 CEE1 64. 2.42 10/69 | -20.
1¥7.1] 44 an 70. 162, SO 10789 | .20.
uso 45 o 70.5 162, SO 10/89 | -22.
U89 141 [+ ] 67.25 160. 00 10169 | -22. )
U89 147 ccl 67.25 169.00 10/89 | -22.76 | 666
Use 61 ! ac0 71.00 164.98 10/86 | -22.67 | 10,63
us9 124 | o 45.26 167.25 10/89 | 2166 | 1117
SUs9 129 oc9 67,25 165,67 10/89 | 2162 | 1164
Suse 156 CEEt 34.05 172.42 10/80 | -22.60 | 823
U89 165 oG 63.37 188.30 10169 | -24.72 | 11 %
Sue9 67 o 69.35 167.17 10/s9 | .22.63 9.71
Sus9 121 87 67.63 169.00 10/66 | -22.41 6,12
Suae 3 ANADYRS) 64.05 172.22 t 0/66 | .22.66 6.04
ius9 13 Qans 65.73 188.67 10/89 | 2172 | 10.s2
08 23 'Cv CAPE 70.32 184.87 10769 | 2430 | 1142
iuao 27 [+ 71.30 180.20 10/89 | -22 87
Sius9 as o 70,83 162,50 10789 | -2362 | 1164
Suse 41 o 70.83 182.50 10/89 | -23.89 | 1226
SUs9 151 [eee]] 66.42 167. 88 10/66 | -23.04 | 1320
Suss 113 oar 67.98 169.00 lo/66 | .21.67 10 06
Sus9 20 oL 69.36 187.17 10/89 | 23 s7 9 85
SuUe 103 OAAS 45.60 189.00 10/6S 21.75 406
SUs9 10 ANADYRSG 64,05 172.22 10/89  -20.50
Ue9 126 o 45.26 167.25 10/88 -22.71 8.68
ue9 133 oo 67.25 165.67 10788 | 21 42 | 1115
_uae 140 oct 67.25 1 69.00 1 0/66  -22.08
| _Suse 142 [o ] 67.2S 189.00 10/69 | -22.44 861
|_sSues 156 CEE1 64.05 172.42 10/s9 2050 | 734
T Suse 65 [« 7Y 66.35 167.17 10/s0 t -221's
ue9 101 QAAS 66.60 169.00 10/s0__ -22.83 789
[T 122 o8r 7.98 169.00 10/80 | 2224 | &7
SuUse 104 QAAS 8. 9 169,00 1 0(86 22.62 732
SiUse 116 087 7.9 169.00 10166 | -22.16
SUs9 43 on 0.6 162. S0 0180 | -23 85 | 1345
[COPERCD Medium-Large Suse 74 QP14G 73.37 66,95 0169 .58 | 1043
Neocalanus 0. Stise 8 ANADYRSO 64.05 72,22 0/89 | -21.95 72s
COPERCD _—— [Neocalanws ep. Sus9 160 CEEY 64.0s 72.42 10/89 | -20.49 | 7
Smait Sus9 66 P12 72.35 67.95 10/89 | -18.90 | 1042
Suse 70 QPG 73.37 66.9s 10/66 | -22.24 | 11 &
Susy 130 [e<] 67.25 65.67 10/89 | -21.60 | 1343
iUS9 60 oa0 71.00 64. S6 10169 | -21.84 | 16 &3
U89 66 QP12 72,35 167.25 10/8s | -21.43 | 1054
usg 7* Q7 71.63 166,3S 10:80 0.11 10 18
Lar usg 24 ICY CAPE 70.32 154.67 teta* | -2188 | 1119
Large uas 29 27 71.30 160.20 10/89 161 I '27€
0 Larg | Usg 143 ach 67.2S 189.00 70/8s | .29.96 | 1\
1 Carg uag 120 o7 67.98 169. 00 10169 | -22.36 | 'O
Larg usg 105 QAAS 23.60 166,00 10/89 [ -2220 | ‘oa@@
Lar uey 114 w 67.98 169.00 1 0/66 | -2 43 | t0 &7
EUPHAUBID Medium Ve 18 HANNA TROUGH 70.52 7.47 10/8s | -2v.4% | V1 0f
EUPHALSBID Medium-Large ues 75 QP14G 73.37 6.65 10/89 | .23 35| 124
EUPHAUSID Smal [ Suss 17 HANNA TROUGH 7052 7.47 1089 | -20.44 1967
EUPHALBID Smat 3088 2s ICY CAPE 70,32 4.67 10789 | -21.44 ; 10 &7
EUPHAUBID Sma Y 26 =" 71.20 60.20 10/89 | -20.47 | 968
EUPHALBID Small use 35 QR0 72.42 162.08 10/89 [ -2092 | 1) 66
EUPHAUBID Small Usp 82 Qitl 70.63 146.70 10/66 { -20.56 | 9 3
EUPHALBID matl Uso t 44 ocy 67.25 166,00 1089 2162 | 019
EUPHAUSID Sma'' Uuse a4 o 6635 187.17 10788 | -26.40 | o 48
EUPHAUSID ISman uad 92 oLt 69.35 187.17 10/89 | -20.00 | 10 8
EUPHALSID [Small-Madium [T 76 QP14G 73.37 168.95 10169 | -21.92 | 1244
EUPHALBED Small-Medium U9 163 CEEY 64.05 172.42 10166 1983 646
EUPHALSID Smah-Wwbiram vae 167 oG2 63.37 168.30 10/89 | 22.25 [Xid
EUPHALSED Smali-Medium a9 118 o8? 67,65 166,00 10/89 | -2128 | 627
EUPHALSED Small-Medium uas 137 [es3] 67.25 166.00 1018s | -20.9% | 909
EUPHALSID Small-Medium g 106 QAAS 64.60 16S.00 10/89 { -20.88 | 6S?
UPHAUBID [Smail-Medium uag 11s 0s7 6763 16600 | 10/89 | 2056 | 895
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SAMPLE 7 DESCRPTION “CAUSE|  SAMPLE 10 | STATION LATITUDE | LONGTUDE | DATE | DELC13| DELM1§|
(N} {W) 1 MWYYY | (Dpt) (pp1) |
SUsS ° ANADYRS9 64.0% 172,22 10/88 | -20.30 7.4
Suse 49 o2 72.23 164.73 10/89 | -22.01 | 1167
Suse 59 0 7100 764.98 10/88 | -20.83 10.78
S0a9 134 oCs 67.2S 165.67 10/86 | .21.39 | 1156
SUee 152 [eee"y 66.42 162.64 10/89 | 22 3 11,57
SU8D 100 QAAS 66.20 160.00 t0/89 ] 2073 | a7y |
SUse 66 Qa0 71 00 154.66 10169 | -21.19 12.0
Suse 170 [0 c-] 63.37 168.30 10/89 | 2175 1362
Suse 21 HANNATROUGH | 70.52 187.47 | 10/89 | -10.26 | t1.29 |
Suse 34 o] 71,60 161.25 10/89 [ 2146 1270
SUss 36 GR0 7242 162.05 10089 | .19.78 | 11ss
TISH, SAND LANCE Ammodytes hexapterus SUs; 46 o 70.83 162.50 10/89 | .21.73 1372
Ammodytes hexapterus SU8: 50 o012 72.33 164,73 19088 | 1961 1222
TFESH, SAND LANCE Ammodytes hexapierus SU8 57 o4 71 66 164.97 10/8% | 2016 1154
TFISHSAND LANCE Ammodytes SuUs 64 o0 71 00 15498 1 0/89 | -2006 1205
FI5H, SANDOLANCE Ammodytes hexapierus SUS9 111 087 67. 6S 169.00 10/89 | -19.0 10.72
“NMYSIOACER Large SUa9 136 oce 67.25 165.67 10169 | -21.58 13 Ed
MYSIOACEA i Small-Medium 5U89 131 oce 6725 165,67 106/8 -20.68 1336
“WIYSIOACEA Sus9 156 [o0 0] 63.73 168.75 10/89 21 78 1424
“MYSIDACEA Sus9 166 oG 63.37 168.30 10/s9 -22.00 14.38_]
“PHYTOPLANKTON SLes 37 (o2 o] 72.42 162.05 10160 25.25
PHYTOPLANKTON Suag 36 [o2 1] 72.42 162.05 10/69 | -2507
POLYCHAETE Suse 33 3] 71.60 161.28 10/s9 | -18.6%9 12.40
"SHRIMP Crangon Suse 153 [sehT] 66.42 167.66 10/s0 1428
"SHRIMPLARVAE Suap ] Qn 70.83 166.70 1089 | 20 99 9.93_]
"SHRIMPLARVAE SU46 56 XNE 73.18 165.65 1066 | -21.04 1214
"SHRIMPLARVAE — SUae 62 Qa0 71,04 164.98 10180 | 2100 | 953
W‘W‘Plpﬁma gomiuTus SUaR 154 QCDe 66.42 167.88 1016’4 | -19.14 121!
'SW.'WCK_}P-Mﬂ goniwus SUsH 162 CEEV 64.05 172.42 10789 | -18.99 1013
"SHAMP HUMPBACK ™ |Pandalus goniurus (Iarge) SUsS 2 ANADYR® ' 6405 172.22 10s88 | -1934 1025
SHROMP, HUMPBACK — |Pandalus gomwurus (smafl) SUSY 11 ANADYRS® 64.05 172.22 10/89 1041
RA NOAA SHIP SURVEYOR, SEPTEMBER-OCTOBER 1990 U
AMPRPOO | Parathemisto libellula SUS 12 RAO? 65.72 14S.61 10/s0 | .23.01
AWFIFOD | Parathemisto libeiiula SU0 21 RBOI 67.43 169.64 $0/90 | -19.57
[ANIPFIFCD P i libellula SUaC (-] RFo4 70,60 173.49 10090 | -2030 $.87_]
AMPHIPOD Parathemisto libeliula SUK 47 /406 70.47 165.49 10090 [ -22.61 | 11,72}
[AWPRIFOD | Parathemisto &p. SUR 3 REE2 63.65 172,15 1090 | -2234
CHAETOGNATH Sapitta sp. SUeo 76 8UOY 1 §9.70 176.01 1090 | 1022 | 1152
CHAETOGNATH Sagita SUS0 9 RA03 65.07 169.31 10/90 | -t9.08 | 1066
CHAETOGNATH Segitta” 8p. SUeo0 14 RAQ7 65,72 168.61 10/9 | -2067 11.86_]
Ueo 24 AB03 67.43 169,55 10/s0 | -18.298 [ ¢1.20_]
Uso 27 RBOS 67.87 155.22 10160 | -1677 | 11 40_]
Uso 34 RCO0R L6632 167.04 10/90 | -1833 | 105
U0 30 ACDOS ' 6659 160.27 10/s0 20 65 1361
US0 3a RDO3 69.23 176.68 1904 -19.27 | 11
SURK 76 REO4 70.s0 173.42E 10/90 | .19.74 | 311.95_]
5 U 6 REE2 . 63.95 172.18 10100 | -2106 1305
SUS( 70 RAFO4 70.50 173.46 $10/90 | 2019 1064
SU 71 RG04 i 72,02 174.74 10190 | .t9.40 | 1176
SUQ 65 RHO4 7333 169,03 1090 |.2153 1222
SUs0 63 Ri03 73.30 16602 10/90 | 2001 1385
SU0 44 R0t 70 % 170.46 10 -19.87 | 1240
SU0 49 RJOS 70.47 165.40 10090 |-2154 12.33_}
SU0 63 RK03 71.80 1s0.74 10/90 | 1644 1217
SU0 56 R K 07 72.60 162,81 1000 | .20.06. 1376
SUe0 17 RNOE £6.80 12610 10/00 | -2076 1170
| S0 36 ACDOR 66.22 167.04 100 |-1037 924
SUs0 41 RDO3 69.23 176.68 1090 | -2095 1054
SU90 1 REE2 63.65 172.15 10/00 | 2216 9s4
SU20 54 RK03 71.40 120.74 10/90 | 2145 [ 1179
Uso 6 RAQ2 65.07 169.31 | 10/90 | .22 41 1012
uso 5 REE2 63, s5 172.15 10/90 | 2345 a60
Uso 20 RNOG 66.80 168.10 10/90 | 2336 104s
S0 7% BUCK 1 69.70 176,01 10/ +22.34 | 1073
Suso 22 RS03 67.43 169.54 10160 | 2125 | 10.14
Sueo 33 ACDO2 66.22 167.04 10/90_| -20.70. 662
SUs0 29 ACO0 £6.59 169.27 10/90 | 2156 | 1220
S0 40 R002 4623 176,56 10100 2330 a
SUK 75 REO4 70,50 173.46s 10180 | -22.34_| 11.64_
SU60 67 RFO4 70.60 17346 10/90 | -22.07 1028
SUso 73 RGO4 72.05 17474 10/90 22,53 10232
SUs0 64 RHO4 73.23 169.03 10160 | -24.15 | 11.14_
Suso 1] RIO3 7350 188.02 10100 | -24.38 | 1089
SUs0 42 RJ01 70.56 170,49 10/60 | .22.72 | 1112
SUs 50 RJOS 70.47 165 49 10100 | -22.18_{ 1126
SUSC 51 /K03 71.60 150.74 10190 { .23.54 11.30
SU0 5s RK07 72.60 162.81 10/s0 | -22.84 | 1145
SUX 60 BSUOY 1 69.70 176.0t 10/90 | .22.95. 051
SUK 10 RAQ3 65.07 189.31 10190 | .22.48. 623
SUX 13 RAQ7 6572 1S5.61 101s0 | .22.64.| 912}
SUNK 23 RBO3 67.43 166.46 10/90 | -2217 6.0
S0 35 RCD02 66.32 167.06 10190 | -20.08 | 62
SU0 N RCDo8 66.56 16627 10/ -21.11 1044
SUo 37 R003 69.23 176.65 1 0/90 | .23.50 953
SUsO 4 REE2 83.95 17215 10/90_| .22 09 6.35
SUs0 66 AFO4 70.80 173.46 10160 | -24.84_| 620
SUK0 72 RGO4 72.04 174.74 10160 | .22.94. 656 |
SUso_| 45 _RJoY 70.58 170.49 10/90 | -23.22 | 11.00
SUeo | 48 RIS 70.47 18549 | 10/90 | 2230 | 1023
SU90 18 RNOE 4S .60 168.10 10160 | 2224 S22
S0 2 REE2 63 S5 172,13 10/s0 | 2312
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SAMPLE ] CESCRIPTION T CAUSE | SAMPLE 10 | STATION | LATITUDE | LONGITUDE | DATE | D ELC13] DEL Nt
T (N) (W) MMYY) | (ppt) (PPt
| ! | i
SUBC 2a RBOS 67.87 168.33 10/90 | -21.82 | 9.85
;0BG 52 ] AK03 71.60 | 160.74 t 0/90 | .21.27 | 11.W
Thy 0. SUC 11 RAG3 65.07 169.31 10/90 | -20.10 9.14
Th . SUS0 15 RA07 65,72 168.61 10/90 | -20,49
[ Suso 77 BUOY 1 60.70 176.01 10/90 | -20.12 9.49
SUS0 2s RS03 67.43 169.66 10100 | -¥8.53 | 8.40
SUR0 26 RBOS 67,87 168.33 10/90 | -19.86 | 021
) 32 ACD2 66.32 167.06 10/90 | -18.30 | 648
S5U80 39 $6003 69.23 176.68 10/80 | -21.04 9.4a
SU0 7 REE2 63.95 172.15 10/s0 | 2197 | 9.27
SU0 74 RGOA 72.08 174.74 1 0/s0_| -20.94 | 8.84
SUe0 60 Ri03 73.50 166.02 10/90 | -22.98
5090 43 RJO1 70,54 170.49 10/90 | 20.87 [ 1154
SUso 46 RJOS 70,47 165.49 1 0/90 | -21.44 | 12.37
SWo 57 RKO7 72.80 162.al 10/90 | -21.86
SUS0 19 ! RNOS 66.80 16810 10100 [ -20.40 | 10.53
U0 Ta RNOS 66.80 168.10 10/90 | -19.44 | 13.02
I T_SUa0 56 RKO7 72.80 1622l 1090 | 2117
1 T 66 | RHO4 73.33 169.03 10/00 | 21.07 684
U 52 | Ri03 73.30 166.02 10/90 | -20.38 | 0.88
SURK 56 RKO7 72.80 162.81 10/90 | -18.14
| I
|'RNNOAAWSURVEYOR. SEPTEMBER-OCTOBER 1651 U
| |
AMPHIPOD Gammarid SUet 7 SAO7 65.73 168.83 1061 | -19.83 | 7,03
AMPHIROD G id T sust 04 SA03 65.90 169.31 10/9% | .20.12 74a
AMPHPOD Hyperid Suet 23 SK3A 7115 159,65 1091 | .20.42 | 14.37
AMPHIPOD PWIOUMIUO sp. SUSt 2 SA07 65.73 1 6363 10101 | -20.91 | 10.59
ANMPHIPOD Par isto_sp. SUg1 54 5C028 60.10 17760 | 10791 | -20.22 | 9.63
AMPHIPCD Par 3p. SURI 70 1 5C00 66.93 | 167.99 10/01 | 20.7.5 | 10,07
ANPHIPOD Parathemisto p. U8 43 ; E04 70.48 1 70.49s 10/81 | .20.05 | 12.55
CHAETOGMATH Sagitts_sp. U1 38 ; E04 70.40 178.49E 10/9% | 2017 | 13.29
 CHAETOGNATH Sagitta sp. SUS1 5 SA07 65,73 168,83 10/81 | -19.54 | 11.25
 CHAETOGNATH Sagitta_sp. SUST 13 5C088 68.94 168.49 Y0/81 | -19.93 | 1202
| CHAETOGNATH Sagitta sp. SUet 20 SKSA 71.15 150 95 10/91 | -20.62 | 12.70
CHAETOGNATH Sagitta ep. SUs1 26 SF04 70.81 173.49 10/91 | 20.60 | t12.01
| CHAETOGNATH Sagitts_8p. U9t 34 SFO8 711 178.50 10/91 | 20.03 | 138s
| CHAETOGNATH Sagitta 3p. 91 4s SEOY 69.8 177.88E 10191 | .19.a4 | 15.06
| CHAETOGNATH Sagitts &p. T 52 SCo28 68.1 177.60 10091 | -19.77 | 11.37
| CHAETOGNATH Sagitta sp. U 57 SCo4 63. 172.24 10/91 | -19.26 | 11,20
| CHAETOGNATH Sagitta sp. T 67 SCO9 X 167.36 10/91 | -20.09 | 1244
| CHAETOGNATH Sagita sp. S 7a SS07 8.34 166.89 10/91 | -20,04 [ 11.91
CHAETOGNATH Sagitta_sp. SU91 80 SS02 .22 170,34 10/91 | -19.75 | 10.26
| CHAETOGNATH Sagitta sp. SU9t [T SA03 65.60 166.31 10/99 | 2023 [ 10.84
| CHAETOGNATH Sagitta sp. Ust 01 SA07 65,73 168.62 1091 | -20.36 | 12.55
| CHAETOGNATH Sagitta_sp. U1 a9 SEot 69.88 177.aaE 10/9Y | -19.86 | 1544
CHAETOGNATH Sagita_sp. us1 40 SE04 70.40 176.49E 10/91 | -20.00 | 1455
COPERCD Calanus an, 091 20 SFO4 70.81 173.46 10/81 | -25.32 | 1353
COPEROD Calanue sp. o1 35 sF06 7111 178.50 10/8% | .23.71 | 10.46
COFERCD Calanus sp. Wi a2 $602 §7.22 170.34 10/81 | 2151 9.52
COFERCD Calanus 8. uet a SA07 65.73 168.83 10/91 | 2153 [ 8.92
COPERCD Calanus ep. Uet 14 SCos8 64.94 1 68.49 10/91 | -23.82 | 11.02
COPEROD Calanus ap. U1 19 SK3A 7118 15005 10/81 | -24.39 | 10.97
CORERCD Calanus sp. 91 a7 SE04 70.46 t 78.49E 10/81 | -22.82 | 10.86
CoPEPCD Calsnus 8p ] 46 SE01 €9.38 177.88E 10/81 | -22al 11.08
COPERCD Calanus s Us1 53 5C028 68.10 177.60 1091 | -21.82 | 1065
COPERCD Calanus sp U9t 60 SCod4 £8.40 172.24 10/91 | -21,07 | 956
COFEROD Calanus Ug1 66 SCo9 68.93 167.99 10/81 | 21 81 | 10.s4
COPERCD Calanus: 3p. U9t a6 SA03 65,60 169.3t 10/91 | 22.32 8.80
coPERD Calanue sp. SUBT 09 SA07 65.73 168.62 10/81 | -23.05 | 15.86
COPEROD Calanus sp. SU1 74 SS07 68.34 16606 10/81 | .21.47 9.59
[coOPERCD Calarws -~ SUS1 10 SA07 65.73 168.63 10/91 | 2063 | 10.29
COPERCD Calanus 6P SUY 25 SK2A 71.18 150.45 1os91 | -23.12 [ 1213
COPEPCD Caisrws 8p. SuUgt 4a SEO1 69.66 177.88E 10/81 | -21.90 | 1220
COPERCD Calarus 6p Sus1 42 SE04 70.49 17.5.465 1091 | 2154 | 11.87
SUe1 59 SCM 5840 | 172.24 10/91 | -23.47 7,66
SUs1 3 SAO7 5.73 168.63 10/91 | 2145 a.27
SUSY 16 SCos8 6s.66 | t66.46 10/81 | -20.65
Y 51 ScozB 6410 1 177.80 10/s1_| 27.23 | 8.16
Us1 77 SS07 68.34 | 168.89 10/9 -21.90 .03
e 81 802 67.22 | 170.34 10/ .21.44 | 827
Us1 85 SA03 05. s0 169.31 1079 -20.59 | 8.80
SUBY 90 SA07 6573 | 168.82 10/901 | 2235 162
| suet 6S SCo8 68.93 167.99 10/91 | 2067 | 9.08
U1 1 SA07 65.73 168.43 10/91 | -20.02 0.72
leocalanus _cristatus L Sus1 18 Sco88 60.94 168.49 10/91 12.34
leocalanus_cristatus [Tl 63 SCOo4 60.40 172.24 10/s1 | -22.18 | 0.69
Neocalanus | SUBY 69 S5CoR 68.63 167.66 10191 | -21.86 | 10.34
jsccalanus_cristatus I sue1 76 SS07 68.34 166.89 1091 | -21.62 | 9.3
jeocalanus SUs1 83 SS02 67.22 170.34 10/91 | -21 2a
lsccalanus [ sue1 93 SAO7 6573 | _168.62 10791 | 1829
Y : SFO4 19.01 173.40 1 0/91
1 $ SAO7 65.73 168.63 10/99 | -20.28 | 11.30
) 5s SCo28 88.10 177.60 10/91 | -23.04 | 0.56
U9 S6 SCo28 68.10 177.60 t0/91 | -23,06 8.93
EUPHAUSID Furcitlia Ut 32 SFo8 7111 175,50 10/9Y | -21.47 | 362
UPHAUBND Furcillia [ 27 SFo4 70.81 173.40 10/09 | 21 s4 | 9.9
UPHAUSKD Medium U9y 11 SCoeR 68.94 168.49 10/91 | -20.78 | 11.05
UPHAUSHD Smaill U 12 | SCo88 68.94 188.49 10191 | -19.64 | 850
UPHAUSND uet i3 i S807 68.34 168,89 10/81 | -20.36 | 1047
UPHAUSID | U1 4 $A07 65.73 168.63 10/01 | -21.04 | 10.73
UPHALSED [_suet 21 | SK3A 7115 150.95 10499 | 2274 | 12.24
EuPHAUBKD | 1] 5a, SC04 60,40 17224 10791 | 1995 | 910
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SAMPLE DESCRIPTION CRUSE | SAMPLEDD |  STATION LATITUDE | LONGIUDE | DATE | DELC13 | DEL N9

; : [0} W) (MMYY) | (ppt) | (ppl)

SUSt 64 SCO® €8.93 167.99 To/e1 | 18S7 | .12

sSum 79 | Sso2 47.22 170.34 10/81 | -19.41 8,5S

SUS1 67 SAQ3 65.50 160.31 10101 | 2076 | 9148

us1 92 ' SAQ7 65.73 168.62 10/91 | .20.46 | 11.03

st 50 | sco2B 6a. 10 177. W 10s1 | 2250 | 6S4

|Large et | 41 1 SE06 70.49 17a.46E 10/9Y 1857 | 12.24
91 94 | SA07 65.73 168.82 10/91 | .22.10 | 1205

T T supr 17 ] SCoe8 68.94 15649 10/91 2099 [ 1162
Sue1 s ) SAQ7 65.73 166.42 10/91 ! 18.17 | 949

U1 | 1s scos8 £8.94 188.49 10171 [ -1sS2 | 10.14

Ue1 22 SK3A 7115 150.85 10101 | .20.64 | 11.19

1 | s eEnd 70.81 $73.49 10/81 | -22.47 | 10.44

| T sum 33 SFo8 7111 176.50 101s1 | -21,01 | 1043
I [ Suey | 66 S5C0% 68.93 167 99 10/81 | .20.87 | 9.01
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Appendi x 2. &8C and s °N val ues for bowhead whal e tissues.

WHALE - 8881 |

DATE KILLED - 27 APRIL 1988

LOCATION - BAAROW, ALASKA

SEX - MALE
BODY LENGTH=82m
BALEENLENGTH« 1.2m

AVERAGE DEL C13 « -18.8¢

TISSUE DELC13 | DEL Ni5°
(PPY) (PPY}
MUSCLE -19.43 1S.24
BALEEN LENGTH DELC13 | OEL N15
(cm} (PPY (ppY
0.0 -18 .84
25 -18.50
5.0 -18.54
2.5 -154'4
10,0 -1s,34
125 -18.84
15.0 -19.73
175 -18,77
20.0 -19.35
225 -18 8
25.0 ; 1SS
275 -19.0
30.0 | .19.02
32,5 -1 S.95
350 i 9.24
37.5 1 -19.53
10,0 19.
42.5 .19, &¢
45.0 -19.08
47,5 .18.41
50,0 .18.27
52.5 -18.39
55.0 -18.45
60.0 -18.47
65,0 -1 S.40
70,0 -18.89
75.0 -18.s6
60,0 -1s.31
85,0 -18.37
90.0 .17.s8
95,0 -18.41
100,0 .1s.35
105.0 -18.24
0.0 -18.68
s.0 -18.8%
0.0 .1s.72
25.0 -19.14
30.0 -19.09
3s.0 -19.02
|
WHALE - 8882
Il
DATE KILLED - 27 APRIL 1988
LOCATION - BARROW, ALASKA
SEX - MALE
BODY LENGTH-87m |
BALEEN LENGTH -0.52m
AVERAGE DEL C13 = -18.74
AVERAGE DEL N15« 15.82
TISSUE™ DEL C13 | OEL N15
ippY) {ppt) |
BUUBBER -25.81
MUSCLE -20.10 14.83
BALEEN LENGTH OEL C13 [ DEL N15
{em) (PPY) (PPY)
0,0 -19.18 15.80
2s -1.8.57 16.76
5.0 5.74
7.s .18,2s 5.04
10.0 -1 S31 5.10
12.5 -16.62 5.6
15.0 -13.46 1573
17, S -18.73 15.38
20.0 -18.51 15.64
22.s -18.50 15.99
25.0 15.79
27.5 -18.56 16.s0
30.0 -18.01
32.8 -18.91 15.59
33.s -18.70 15.68
37.s -19.480 14.79
400 -19.45 16.01
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42.s .19.5S 17 .48
450 -19 48 16 6S
47.5
50.0 -19.11 15,42
52.5 15.18
55.0 -16 16 16 24
57.s -17.68 18.00
60.0 -17 94 1551
62.8 -17.80 1s 05
WHALE . 6653
DATE WLLED - 30 APRIL 1988
LOCATION - BARROW, ALASKA
SEX - FEMALE
BOOY LENGTH=89m
i |
TISSUE DELC13 | OEL N1
' (epy | (DRt
| I
MUSCLE -20.56 1264
{ !
BALEEN LENGTH DELCY3 | DELN15
(cm) | __(ppY) ‘ (PPt
0.0 -19.32 1s.09
25 -16.90 14.52
5.0 -19.10 14.51
e -18.93 14.70
10.0 -16. 80 14.14
2. -20.s0
s.0 -22,22 12.92
7.5 .22.30 3.30
20.0 .20.77 3.94
22.s .19.76 4.80
25.0 -1946 15.45
27.5 -19. §1 14.87
30.0 .19.67 14,32
32.5 -19.44 13.7a
3s.0 -19.60 13.9s
37.s .20.3S 13.14
39.0 -21.14 3.13
425 +19.47 4.01
45.0 -18. 50 444
47. -18.48 14.18
50. -18.81 1482
52, -18 6S 14,62
s5, .18.69 140 S
57. -18.88 14.30
80. .19.09 13,49
62,S -20.23 12.99
65,0 -19.34 14.07
67.S -18.73 1472
70,0 -1s,61 1491
72. S -18.92 14 59
7s.0 -18.89 13.90
60.0 -19.19 13.56
85.0 .1.S.44 13.52
900 -18.86 1422
95.0 -18.29 14 a6
00,0 -18.53 150S
0s.0 .1s.65 14.18
10.0 -18.98 13.70
115.0 -18.86 13.70
120.0 -17.67 15.53
125. =17 so
130. 1792 | 1485
138, -17.67 14 98
140.0 -18.04 15.49
145.0 -18.23 15.57
150.0 -18 48 15.57
155.0 -18.29 14.33
180.0 -18.10 18.27
165.0 -17.98 1558
170.0 -18.03 15.08
| ]
WHALE - 8884
]
DATE KILLED - 1 MAY 1088
LOCATION - BARROW, ALASKA
SEX - MALE
BODY LENGTH=88m
BALEENLENGTH« 1.3m
AVERAGE DEL C13 = -18.77
[AVERAGE DEL N1S= 1468
!
TISSUE | DELC13 | DEL NS
tppt) (PPY)




MUSCLE -19.55 1556
BALEEN LENGTH DEL Ct3 | DELN1s
{cm) (PPt (PPt}
0.0 -la.in 1620
25 -18.50 1462
5.0 -18.09 1408
75 -18.78 14 39
10.0 19 82 13.97
12.5 -1994 15.22
150 19 42 15.19
125 19 3.8 14.69
20,0 -19.63 15.15
22.% 19.70 14.72
25.0 .21.73 13.63
275 .22.05 12.39
30.0 19 72 1425
32.5 .16.63 14.57
35.0 -18.36 1475
375 . 18.49 15.12
400 18 8 14.60
425 18 8 1391
45.0 -20,35 14 75
475 -20.70 |
50.0 T 19.54 13.27
=3 T 1670 1479
55.0 | 1846 15.53
&7 & 19.06 1489
80.0 -18.85 14.97
82.5 -18.70 14 12
85.0 -18.73 13.64
e © 116, S9 12.73
i 70.0 -1906 14.00
! I | -18.21
75.0 -18.06 15,18
77.8 -18.35 1531
80.0 -18.54 14.40
82.5 -18.17 15 0S
85.0 -16.32 | 1457
87.5 L1879 13,76
an A 19.17 13.90
92.5 | _.16.76 13.65
95.0 -18.42
97.5 +17.60 15.62
[ -17.50 15.56
105.0 1771 15.48
1 110.0 17.54 15.28
I 1150 -17.89 15.23
i 120.0 18.73 14 27
[ 125.0 18,12 1s.05
1 130.0 .17.85 15.16
1 135.0 17,23 16.30
{ 140.0 -17.54 16.19
1 1415.0 -17.85 15.76
! 150.0 -18.58 14.19
WHALE . 8885
QATE KIULELD- 4 MAY 1988
LOCATITN|--BBARROW, ALASKA
SEX- MALE |
BOOY LENGTH-81m |
BALEEN LENGTH = 085 m
AVERAGE (D€L C13 .-113.23
AVERAGE ODELW15 ~ 15,67
TISSUE” OELC13 |DELL NIS
(PP} (ppY__|
MUSCLE -19.10 14 42
VISCERAL.FAT 2442
BALEEN LENGTH DEL €13 | DEL NIS
(cm) (oY) (PPY
an -18.76 17.80
5 -18.24 18.88
.0 -18.07 1622
K} -18.07 18.18
WA -18.08 15.84
[ 125 [ -18.18
I 15 0 -7 36 | 15.97
175 -18.01 | 15.68
20.0 -18.18 I\ 1s.20
22.5 18.41- ' 16.08
25.0 -18.82 18.10
27.5 -18.59 18.08
an A -18.18 18.24
32.8 -18.23 18.22
350 -17.98 1597
ars -18.08 16.40
| 40.0 18 08

77

i 42.5 ] -18.03 15.90
1 KD =06 16.26
475 -18.28 15.70 °
$0.0 -18.23 15.72
52.5 -18.33 15.95
55.0 -18.27 15.68
57.5 .18.48
80.0 -18.48 15.59
A% & -tA 73
65.0 18,80 15.30
67.5 1871 15.88
700 18,79 15.47
725 1S 84 16.42
75.0 -1 8.81 1 3800
775 18 70 | 1582
80.0 -tAA7 T 59y
82.5 EE TR
85.0 81 {482 |
87.5 18,31 o7
90.0 17.29 14.88
02.5 17 02 1491
95.0 -1706 13.93
7.5 17.20 1362
100.0 12.88
WHALE . 8686 T I
]
DATE KILLED - 5 MAY 1988
LOCATION - BARROW, ALASKA
SEX - FEMALE
BODY LENGTH » 12am
[BREENLENGTT - 2317
AVERAGE DEL C13 = -19.30
AVERAGE DEL N15 - 13.63
i L
TISSUE OELC13 | DEL N1S§
{PRY) {ppt)
MUSCLE 1088 12.82
MUSCLE 19.73 13.39
MUSQLE 19.77 13.69
VISCERAL FAT .25.89
BALEENLENGTH DELC13 | DEL N15
{em) . (ppt) (0Dt
0.0 -18.40 14.30
25 18.37 14.16
5.0 -16.44 14.71
75 ~18.38 t4.11
10.0 19.94 13.94
125 -19.95 13.47
15.0 -20$6 13.72
17.5 19.113 13.83
20.0 .19.48 14.14
22.5 -19.79 13.76
25.0 -19.82 1405
275 -20.24 13.45
30.0 1991 1203
325 -20.80 12.84
35.0 10 94 1355
375 19,21 13.37
40.0 1851 13.69
42.5 18.73 13.64
45.0 1a 87 13.89
47.5 -19.20 13.34
50.0 -20.19 13.13
525 -20.29 13.25
55.0 .19.3¢ 1334
575 1s.s0 13.59
50.0 -18.33 14.10
62.5 -18.48 13.23
65.0 -18.81 13.37
67.5 19.14 1201
700 -19.26 2.52
22.5 19,40 2.76
75.0 19 20 320
775 -19.10 14.24
50.0 -18.96 1400
82.5 14 08
35.0 -18.80 1361
a7.5 13.56
60.0 -16 14 13.18
92.5 -19.33 12.79
95.0 -19.25 12.93
975 13.77
100.0 1911 13.89
1025 13.75
105.0 .18.74 13,51
107.% 13,77
110.0 -19,6a 13 2a
112.5 12.34
115.0 -1997 12 86




1175 .18.88 14.51
120.0 -17.85 14.81
125. -18.33 14.18
130. 19.55 13.45
135.0 -19.55 12.97
140.0 ! .19.11 14.76
145.0 [ -18.42 | 13.97
147.5 14.70
150.0 eow | 13.75
155.0 -20.83 12.31
160.0 -19.02 14.01
162.5 15.56
185.0 -18.85 14.94
170.0 -18.23---13.70
1ra.v 2t.aa ! 1241
180.0 -20.04 13.47
185. -18.89 14,62
190, -19.01 14.08
195. 11.28
200.0 -19.82 13.54
205.0 -1 &a !, g4 ag
210.0 -1 Bet 44050
215.0 -21.18 12.55
220.0 -19.81 13.24
225.0 -18.30 14.74
230.0 -20.41 13.85
235.0 -20.59 12.88
240.0 -19.45 13.99
WNALE - 8887 {

1.
DATEKILLED - @ MAY 1988
LOCATIONI-BARROW ./ AALASIKA
SEX - MALE
BOOY/ LENGTH « 10.7m
BALEENLENGTH
AVERAGE DEL (C13=-:19.07
AVERAGE DEL Nift-- 1387

TISSUE DELC13 | DEL NS

{pp1) (ppt) |
MUSCLE .20.25 | 15.s0

MUSCLE -19.97
VISCERAL FAT | -2467 |
] |

BALEEN LENGTH DELC13 | DELNIS
{em) | __{ppt) (DDY)
0.0 -19.30 15.30
2.5 -19.22 13.61
5.0 -19.09 14.48
7.5 -19.18 14.72
10.0 -18.58 14.59
12.8 -19.29 13.87
15.0 -20.18 14.05
17.5 -20.39 13.65
20.0 -19.90 14.10
22.5 -19.83 14.57
25.0 -19.99 14.79
27.5 -10.98 13.89
30.0 -22.25 13.18
32.5 -21.95 13.30
35.0 -19.8 13.51
37.5 -19.05 13.94
40.0 -18.8 13.89
45.0 -18.59 14 47
50.0° -18.72 14.17
58, -19.54 13.39
80. -18.07 1411
85.¢ -18.79 14.10
70.¢ -19.17 13.49
78. -19.42 12.75
80, -18.81 14.48
8S. -19.02 14.31
90, -18.92 13.55
95.0 -19.47 12,92
100.0 -18.54 . 13.98
105.0 -18.49 13.59
110.0 1828 12.59
115, -18.95 12.32
120. -18.48 13.83
125. -18.00 1497
130. -18.08 14.53
135. -18.78 13.53
140. -18.79 12.71
145, .18.38 14.59
150. -17.55 14.16
155, +17.93 14.37
160.0 -19.99 13.33
185.0 -19.05 13.01
170.0 -17.45 14.61

175.0 17 18

78

180.0 -18.78! 13.53
155.0 -1R.57 i 1292
190.0 | -19.23 | 14.12
|
WNALE . 86KK1{
|
DATE KILLED -10 SEPTEMBER 1986
LOCATION - KAKTOVIK, ALASKA
SEX . FEMALE
BODY LENGTH= 78 m |
SALEEN LENGTH~ 1.3m for nght and left plates
AVERAGE DEL C 13 (RIGHT) - -19. 10
AVERAGE DEL C13 {(LEFT}. -law
[AVERAGE DEL Ni5 (RIGHT) . _14.00
AVERAGE DEL N15 (LEFT). 14.57
TISSUE DELC13 | DEL N15
(PPY) {PPY)
SLUBRER -25.99 |
BLUBBER -28.06 i
BLUBBER -26.02
MUSQLE -2 45 13.9¢
VISCERAL FAT -27.69
VISCERAL FAT -28.60
VISCERAL FA7 -27.63
BALEEN LENGTH DELC13 | DEL NiS
_(em) (PPY | (OPY
B8EKKY RIGHT
00 .20 55 | 13.02
5.0 -20.09 | 14.04
10 0 -18 ss | 14.17
150 -18.14 14.47
20.0 19.44 | 1378
1 2s.0 [ 1875 | 1428
- an A 14 90
35.0 -19.81 | 13.67
400 -21.18 12.92
45.0 -18 66 | 12.28
50.0 -18.08 14.61
55.0 -18.55 | 1448
50.0 .18.32 14.79
85.0 cv o.ew W87
88KK1 LEF7 |
00 .20.6S 1 13.21
5.0 13.91
10.0 -18.34 14.59
15.0 -18.07 14.28
200 =19 .44 13.84
25.0 i4.17
30.0 -16.39 14.83
5.0 -19.65 14.26
40.0 | -21.8%8 1,827
45.0 | -18.14 | 13.28
50,0 -1S.03 1447
550 [ -18.69 | 1438
SO0 | -18.28 § 1223
650 -18.29 | 1529
ks i 1. o4
750 -t8.89 | 1452
80.0 | -18.49 | 1480
85.0 -19.21 14.37
ann J canc 11414
Sso -1s.34 15.53
100.0 -15.42 16.47
105,0 -15.49 16.54
110.0 .18.59 16.22
115.0 -is, s7 15.92
120.0 .16.49 5.43
125.0 -16.64 518
130. .19.30 477
135.0 -18.27 14.61
140.0 -19.11 14.54
146.0 14.55
1 H 1
| |
WHALE - 88KK2
T —
DATE KILLED - 7 SEPTEMBER 1966
LOCATION - KAKTOVIK, ALASKA
SEX - FEMALE
IBOBY LENGTH= 17.1m
BALEENLENGTH-33m
AVERAGE DEL C13 = -17.80
AVERAGE DEL Nt15=_14.38
TSSUE DELC13 | DEL N15
{ppt) (ppY)
BLUBBER -25.3%
COUAGEN -16.39
| colaeen feas |_veos




MUSCL -19.01 13.80
MUsCL 19 05 13.90
AISCL] 18 .96
MSCL .19 46 13.89
VISCERAL FAT -25.02
|
BALEENLENGTH DELC13 | DEL N15
(em) 1_(ppu (PPt
0.0 -18.43 15.12
25 -18.45
5.0 -18.95
75 18,15
10.0 -18 08 15,30
125 -18.07 15,41
15.0 -17.35 14 86
175 -17.36 14.43
20.0 .18.45 15,12
22.5 -18. 14.99
25.0 -18. 1528
27.5 18, 14 8C
20.0 -18.4 15.0
32.5 -18.73 14.96
26.0 -1888 14 36
37.5 18.57 1420
40.0 -19.23 14 10
42.5 -18.10 14 .36
45.0 17,31 14 47
475 18 39 1424
50.0 -18.27 14.74
52.5 -18.02 1529
55.0 17.74 1478
575 17.74 14 86
60.0 -18.83 1427
62.5 17,97 1550
65.0 .17 4de 15.26
67.5 4842 1546
70. .18 .42 1480
72, -18.23 3.72
75. -19.08 359
TTE -17.79 3W
20.0 1815 14.91
62.3 .17.94 15.05
85.0 -18.09 1440
87.5 -17 16 14.34
40.0 -17. 92 13 38
92.5 -18.77 13.36
45.0 12.88
975 -18.75 1360
100.0 14.22
02.5 17.67 1459
05.0 17.95 14.51
07.5 -16.22 14.44
110.0 17.84
112.5 18.25 13.26
115.0 -1794 13 00
117.5 -1791 14.95
120.0 -17.66 15.19
122.5 -17.57 14 45
125.0 17.69 1437
1275 1738 1433
130.0 -18.78 1345
132.5 -1626
135.0 -18. 90 1370
137.5 1378
140.0 1782 13.13
147.5 -1769 1431
150,0 -17,39 1310
152.5 .18.48 13,22
155.0 .19,46 13.21
157, s -16.39 1345
180.0 -18.16 13.39
162, S -16.21 16 08
165,0 .16. 86 13,36
167, S -1701 1515
170.0 -17.01 13,75
1725 .15.26 1412
175.0 -16.67
177.5 -19.04 14,71
180.0 -17.31 15,97
182.5 -17.21 1603
185.0 -17.10 1463
187.5 -1764 14.14
190.0 -19.73 13 33
192.5 -19.33 1305
195.0 -16.25 14 49
197.8 -17.40 16.21
200,0 -1596 15.01
202.5 17.22 15.32
205.0 -16 15
207.5 17.92 13.17
216.0 -1826 1406
215.0 16.61 16.18
220.0 1663 1407
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f 525.0 i385
230.0 -17.43 15.37
235.0 16,53 15.05
240.0 -16.67 13.83
2450 -19.19 12.88
250.0 15.03
255.0 13.89
2600 13.48
265.0 4.2
270.0 15.68
275.0 -18.07 1351
280.0 +18.23
285.0 -18.47 11.78
290.0 -17.51 14.19
295.0 17 89 13.50
3pan -18.81 i4.78
305.0 1777 13.65
10.0 -17.80 14.55
15.0 -18.96 14,14
20.0 <1716 13.68
325.0 -16.27 15.51
330.0 -15.58 14.12
335.0 -16.24 14.18
340.0 -17.78 14.78
345.0 1645 18.14
350.0 -18.83 14.53
255.0 -18.23 14.74
3680.0 -18.23 14.91
365.0 -15.96 14.75
370.0 -15.23 14.11
375.0 <18.04 14.21
380.0 -16.03 15.83
WHALE _ 86KIK3 |
T ——
DATE KILLED - 26 SEPTEMBER 1988
LOCATION - KAKTOVIK, ALASKA
SEX - MALE
BODY LENGTH = 10.4m
BALEENLENGTH= 1.9m
AVERAGE DEL C13 « -19.30
AVERAGE DEL N15« 14.45
TISSUE OELC13 | DELN15
{pp1) {ppY)
BUBBER -26.53
COUAGEN 14.96
COLLAGEN -18.23 15.79
MUSCLE -21.33 12.74
MUSCLE -21.43 17.18
VISCERAL FAT -26.95
VISCERAL FAT -26.08
I
[ BALEENLENGTH DELC13  DEL N5
{em) (VPY I (PPt)
0.0 21,92 13.48
25 -21.88 13.00
5.0 -20.65 13.85
7.5 -19.88 14.00
10.0 “t8.72 14.11
12.5 -19.73 14.28
15.0 -19.28 14.94
17.5 -19.17 14.73
20.0 -19.09 14.34
22.5 221,41 13.53
25.0 -21.92 12.94
27.5 -20.92 12.8
30.0 -19.77 13.8
32.5 -19.20 14 8¢
35.0 -19.20 15.22
37.8 <1949 14.96
40.0 +19.47 14.48
4235 -19.57 13.98
45.0 -19.84 12.34
47.s | _-20.14 13.42
0.9 -19.84 13.72
$5.0 18,58 14.81
60.0 -18.32 14.7¢
85. 14.35
70. ~19.59 13.28
5. -19.58 13.94
80.0 -18.75
85.0 -18.72 14.77
$0.0 -18 88 13.93
$5.0 -19.29 13.46
100.0 +19. 16 13.59
1050 :16.,85 15.01
110.0 -18.56 15.35
118.0 -18.18 14.19
120.0 -19.03 14.37
125.0 -19.25




130.0 ! .18.78 14.27
135.0 -18.19 15.21
140.0 -18.27 15.84
145.0 -18.28 15.30
150. -18.32 15.63
155. -18.58 15.24
180. .18.94 15.18
185.0 -18.83 15.26
170.0 -18.48 16.23
175.0 -18.27 15.86
180.0 -18.38 15.88
185.0 -18.30 15.32
180.0 -18.46 15.54
1
WHALE . 86WW1
!
DATE KILLED - 5 MAY 1988
LOCATION - WAINWRIGHT, ALASKA
SEX - MALE |
IBODYLENGTH- 159m |
BALEEN LENGTH= 280 m
AVERAGE DEL C13 » -17.26
AVERAGE DEL N15 = 14.01
TISSUE DELC13 | DEL Nis
(PP1) (PPY)
MUSCLE 18,84 14.38
VISCERAL FAT -24,96
VISCERAL FAT -24.86
BALEEN LENGTH | DELC13 [ OEL N1s
[cm) (pPY (PPY
0.0 STH 4.4
2.5 -18.! 4. 14
5.0 -17.) 4.3
7.5 -17.'7 14 14
10.0 -17.)8 13. 10
12.5 -18. |4 N1
150 -18. 10 9
175 218, |4 415
20.0 -18. 1 14.1
22.5 -18, 18 14,47
25.0 -18.9 15. 16
275 -18. /8 4,18
20,0 -19.)8 4,18
325 A7, 52 2. 15
350 -17.)3 3. 19
375 -17. ) 14.17
40.0 -17. ) 9
42.5 217, ¢ 4,17
45,0 -18. 1 .4
47,5 -18. | 4, 11
50.0 -17. 1a 2.'9
52,5 -16. 18 13.17
55.0 | -17.'0
57.s 177 "
60.0 1 17, 10 7
62.5 -18. 14 12
65.0 17. 18 _la
87.5 17,15 4.6
70,0 -17./8 4. 13
72.5 -17.8 5
75.0 217,13 R
715 -la, 5 .0
80.0 2171 1
a2.5 17,92 4. 10
5.0 -17.18 4, 1
7.5 7.1 G
00.0 -17. 18 13,17
42.5 -18.12 3.0 |
95.0 -17. 14 i7
*7.5 -17, 10 7, 6
100.0 <17.119 14. 11
102.5 -18.116 14 18
105.0 -17. 10 13, 13
107.5 -18.11 14 0
110.0 -18. 12 14 17
112.5 -17.'% 14.13
115.0 17,6
117, -17, ‘o 14,14
120. 16,18 13,1
122. -18. 7 .4
125.0 -19.11 IV
127.5 -18. 14 i
130.0 -8, 1 1R
1325 -18. ! 1
135. 0 17001 0
137.5 -17.! 4.1
140.0 -18. 14.'9
1425 8. 13,18
145.0 17 5.7 3

80

147.5 (17.21 1552
150.0 -17.31 1417
152.5 17.45 1365
155.0 S8 .14 13.95
157.5 -18.47 13.23
180. 17.82 12.48
182. -17.22 14 05
165, -16.99 14 30
167.5 17.02 13.20
170. 17.22 13.47
172. -18.57 13.69
175. -17.62 1319
177. 17.14 14.24
180.0 .17 40 13.30
185.0 -18.29 13.97
1900 S17.24 13.80
195.0 -18.69 14.74
200.0 -18.89 13.81
205.0 18 41 13.81
210.0 -18.89 15.22
215.0 -18.72 13.28
220. 1770 12.30
225, 17 .48 14.92
230. <17.87 14.59
235.0 <17 85 13.88
240.0 -18.29 13,61
245.0 -17.19 14.89
250.0 -17.33 13.18
255.0 18.43 13.58
260. -17 81
265. 17.42 13.94
270. 1717 13.95
278. -17.07
280. -18.80 14.92
285.0 -18.41 14.33
290. -18.85 13.83
295. -18.63 14.86
300. -18.92 13.40
305.0 -17.80 13.98
310.0 18 .81 14.78
315.0 16 .48 13.70
[ ]
WHALE - 88WW2
.
L
DATE KILLED - 10 MAY 1986
LOCATION - WAINWRIGHT, ALASKA
SEX - FEMALE
BOOY LENGTH = 17.7m
BALEENLENGTH=-3.1m
AVERAGE DEL C13 » -17.73
AVERAGE DEL N1S= 1420
i
TISSUE DELC13 | OEL N1S
|__(PPY (PPY
!
BUJBBER -25.77
MUSCLE [ -193s [ 13.62
BALEENLENGTH | DELC13 | DELNIS
(cm) (PD?) (PPY)
0.0 -1s.21 1521
2.5 -18.15 13.63
5.0 -18.08 14.48
7.5 -17.94 14 S7
0,0 -17.78 1495
25 17,34 4,56
50 -17.74 429
7.5 -17.4% 425
20.0 -10.02 488
22.5 -1s.s4 14.20
250 -18.33 13.53
27.5 18.42 14.50
30.0 -18. s0 14.77
32.5 -18.01 14.00
35.0 -19.09 13.49
375 -law 13.70
40.0 -1s.14 13.18
W 2.5 17.5% 13e 1
4s.0 -17 98 13.36
47.5 -17.80 12.55
50.0 -18.05 14.9a
52.5 17,78 14,34
55.0 .17.61 14.09
575 -1602 1388
0.0 -18.28 14.23
62.5 1756 | 13.26
65.0 -17.50 14.78
67,5 -18.08 14.29
70.0 1919 13.80
72.5 1 1333
75.0 18 81 | 135S
77.5 -17.57 | 1268




80.0 17 72 15,27
82.5 .17 87 14.90
85.0 15.09
87.5 17.58 13 96
90.0 17.54 13.87
92.85 17.87 15.20
95.0 18.39 13.39
97.5 17,94 12.24
17~ -17.40 14.21
102.5 17.39 14.81
105.0 17 34 14.38
107.5 17 _19 13.25
110.0 1761 13.70
112.5 -18.53

1150 ~1704 12.45
1175 -17.91 11.68
120.0 1749 14.61
122.5 .1753 14.14
125.0 .17.48 13.62
1275 -18.28 13.35
130.0 1888 ; 13.35
1325 -1708 14.43
1350 -17.58 13.08
137.5 -17.25 13.45
140.0 -1706 14.70
T42.5 -16.78 1539
145.0 -17.37 1357
14725 -18.07 13.35
150,0 .18 02 1364
1525 16 62 1400
155.0 .16.57 1595
1575 1641 1495
180.0 16 16 15.50
t82.5 16.49 13.68
165.0 17,32 13.36
187.5 -18.10 13.29
170.0 17.47

1725 1726 15.68
175.0 -17 58 16.37
1775 -17.77 14 90
180.0 13.42
1825 -18.57 1409
"85.0 -18.63 13.42
187.5 6.30 | 1202
190.0 -18.33 12.84
192.5 1711 14 48
1950 -17.3a | 1542
197s 13.67
200.0 17,06 14 12
202.5 18.34 1427
205.0 -17.49 15.44
207.5 .17.05 15.83
210.0 | _-17sua 15.25
2125 | _17.22 14.15
2115.0 -16,62 14.10
2178 “1742 13.58
220.~ 1838 14.21
2225 17.51 14.54
2250 1734 15.28
2275 17.78 15.08
230.0 17 83 14.35
2325 17.67 14.55
235.0 -19.55 14.06
237.5 +20.12 13.57
240.0 -1843 15.15
2425 -17.32 15.93
2450 -1735 15,23
24775 17,45 15.86
250,0 17.32 16.33
2525 -18.82 13.08
2550 -17.08 12,64
2575 .18.34 13.62
260.0 -18.53 14.20
262.5 .17.75 14.97
265.0 -17.63 16 15
267.5 -18.03 15.90
270.0 -17.96 15.18
I 18.05 12.63
275.0 -17.78 13.33
27175 -18.26 13.81
280.0 18.75 13.52
282.5 1748 12.98
285.0 :17.40 13.03
2875 1757 13.08
290.0 17 62 1274
2025 13,62
2950 .18.62 14.01
2075 +19.08 13.88
3000 18,10 14.55 |
3025 1553
305.0 :16.3@ 15.2¢
307.5 17 84 510
310.0 | 1761 | 1428
312.5 17 81 1393

81

315.0 -18.89 13.74
317.5 -19.54 13.11
320.0 1781 1410
322.5 18,88 15.14
325.0 -16.60 15.39
327.5 -16.83 14.74
330.0 16,28 14.00
332.5 15 98 12.85
335.0 -18.74 13.93
337.5 -17.86 14.72
340.0 -18.95 13°42
3425 -16.89 1413
~450 -16.42 1577
3475 14 84
350.0 -1673 1353
352.5 .16 94 13,51
355.0 1730 14,08
357, -18.20 13.97
360.¢ 18,84 1432
382, 17 11 15.10
365.C 16 46 14.34
367.5 12 S 1% 20
3700 1761 | 1478
372.5 T -17.78 14.25
1 !
WHALE - 8781
1
DATE KILLED . 1 MAY 1087
LOCATION - BARROW, ALASKA
SEX - MALE I
BODY LENGTH-83m |
[BALEEN LENGTH = 1.68 m
VERAGE DEL C13 = -19.45
AVERAGE DEL N15« 13.72
i
BALEENLENGTH DELC13 | DELN15
(em) (ppt) {opt}
0.0 -19.92 1501
2.5 -19 14 15.02
5.0 -19.03 14.85
T« 14.62
10.0 -19.03 13.54
12.5 -19. 82 13.21
15.0 -21.38 12.42
17.5 -23.18 12.06
20.0 -21 52 13.38
22.8 -19.68 13.87
25.0 -19.07 | 13.78
275 1918 | t4.12
20.0 <1878 | 13.91
32.5 18.w04) 1358
35.0 -22.88 | 1278
37,5 -22.14 ] 1230
20.0 -20.87 ' 1234
425 -19.82 | 1361
= 412
| 47.5 | _-20.20 14.08
T €A n -19.53 13.7%
52.5 .19.44 13.71
55.0 -19.79 13.47
57.5 -20.75 12.61
60.0 .20.35 12.70
82.5 -19.53 13.53
65.0 -18.77 13,94
67.5 -18.27 13.25
70.v 13.21
72.5 -18.08 13.98
75.0 -18.87 13.94
77.5 -19.64 13.13
80.0 -20.00 12.87
2.8 .19.77 13.08
350 -19.38 13.47
7.5 -18.89 14.40
$0.0 .19.58 1457
92.5 -19.70 14.35
95.0 -19.83 13.30
97.5 -18.89 13.13
100.% -19.18 12.88
102.5 -19.51 12.85
105.0 19,42 12.89
107.5 1918 13.42
11-0 -18.78 14.08
195 -18.85 14 60
1160 .18.75 14,50
117.5 -18.93 14.21
120.0 -18.68 13.95
1225 -18.47 13.64
125.0 18,13 13.48
1275 -19.89 13.19
130.0 -1658 | 12.88
1325 | -19.23 12,97




135.0 -1¢ 09 13.01
1375 -16.55 13.4s
140.0 -18 34 14.50
1428 -18.27 14.73
14s.0 -18.31 14.61
147. s -1832 14.99
150.0 -18 17 15.08
1525 -18.23 15.18
55,0 -18.40 14.08
t 575 -18.55 14.95
160.0 -19.08 13.89
182.5 -19.48 13.35
185.0 -19.55 13.41
167.5 -19.60 13.59
T
1
WHALE 8782 {
DATE KILLED - 2 MAY 1987
LOCATION - BARAOW, ALASKA
SEX - FEMALE ]
BODY LENGTH=89m |
BALEEN LENGTH 1.75m
AVERAGE DEL C13 » -18.50
AVERAGE DEL N15= 14.11
BALEEN LENGTH DELC13 | DEL N1$
fem) (PPL) (PPY)
0.0 -19.24 15.80
2.5 18 42 15.62
5.0 .1976 1506
7,5 .1660 15.27
10.0 -18.49 1479
12,3 -18.00 14.01
15.0 -18.87 1367
17.5 .16.60 13.44
20,0 -19.86
22.3 .19.19 14.30
2s.0 -18.16 14.26
27.5 -18.11 14.91
50.0 -17.90 13.99
32.5 -17 46 13.50
35.0 -1787 13.09
875 -18.42 13.30
too -19.27 14.01
42.5 .19.47 14.05
15,0 -19.12 14.34
47.5 -18.84 14.78
30,0 -19 16 14,39
525 -19.56 1441
55,0 -19.32 13,47
575 -18 63 13.87
I B00 -18.78 14.18
I 82.5 -19.56 1352
65.0 -19.76 13,19
675 -18.82 3.48
70.0 -16.37 3.44
72.5 -18 44 2.50
75.0 -18 65 13.05
775 -18.57 13.91
80.0 .18.47
82.5 -18.76 13.77
45.0 -19.54 12,72
87.5 .19.75 13.10
6 -18.8 13.77
K .18.54 1437
K -18.85 14.04
97.5 -18.70 3.57
100.0 -18 36 312
102.5 -18.34 3.95
105.0 -16.66 13,
107.s .19,37 13
1100 -18.89 13.
1125 -18.14 14.2
115.0 -18.18 14.68
1125 -17 92 14.45
120.0 -18.16 14,62
1225 -18.33 14.30
125.0 -18 14 14.52
127.5 -17.9¢ 13.92
130.0 -18.57 13.20
132.5 -18.15 13.42
135.0 -18.43 13.14
137.5 -19.02 12.65
140.0 -18.89 12,90
142.5 -16.22 13.42
145.0 -17.69 14 al
147,5 -17.26 15.07
150,0 -1603 13.32
1525 21716 | 15,64
155.0 -1728 15.23
1’7 R 17 %0 | t4RY

82

180. A7.3% 14 80
162, 17 42 14,41
185, 17,51 15.38
167.8 17 53 15.37
170.0 -17.95 14.18
1725 -18.37 13.83
1750 1792 1413
WHALE - 3782A
DATE KILLED - 4 MAY 1967
LOCATION - BARROW, ALASKA
SEX - MALE
BODY LENGTH« 110m_|
BALEEN LENGTH = 1.95m
AVERAGE DELT13 --18.99
[AVERAGE DEL N15= 13,75 T
, T
TISSUE OEL C13 | DELN1S
|__teet (PPY)
MUSCLE I 13.003
BALEEN LENGTH DEL C13 | OEL N15
(cm) {ppY (PPY)
0 18.74 15.50
2.5 18,68 15.04
5w -10.85 14.44
75 -18.22 13.72
10, 1914 1362
12.5 -20.05 13.35
15.C 1925 14.68
17.8 -18 46 15.06
20.0 -18.25 15.10
22.5 -18.18 15.04
25.0 -37.51 13.28
275 -17.89 13.6€
30.0 -19.32 13.78
32. -19.52 14.23
35. -19.09 14.54
37. -19.27 14.80
49.0 -19.83 14.73
42.5 -19.81 14.17
45.0 -19.99 13.37
475 -20.09 13.07
50.0 10,82 13.83
52.5 -18. 94 13.97
55.0 -18.72 1317
575 -15.82 14.08
60.0 19.24 14.22
62.5 -19.60 14.15
65.0 21,47 12.83
67.5 .20.49 1518
70.0 -18.89 13.71
72.5 18,28 14.23
75.0 .18.16 14.18
77.8 .18.56 13.37
80.0 .18.80 13.49
2.5 -19.25 13.18
85.0 19.15 12.71
87. -19.09 13.58
90.0 -18.73 14.23
92.5 18.72 14.05
95.0 -18.63 13.85
97.5 18.57 14.28
100.0 -19.20 13,46
102.5 -19.68 13.02
1097 -19.43 12.61
107.5 -19.01 12.99
1 too 18 81 1374
112.5 -18.68 14.08
113.0 -18.49 13.84
117.5 -18.26 13.50
120.0 18,99 14.62
122.5 19.72 12.75
125.0 19,44 12.40
127.5 18.47 14.60
130.0 -18.09 14.52
132.5 -18.11 14.34
135, +18.34 14.04
137. 18.79 13.97
140, 18,16 13.29
1425 19.18 12.43
145.0 .18.78 12.85
147.5 1771 13.28
150.0 .17.66 13.92
152.5 17,51 13.59
155.0 -18.61 14.23
1575 .19.62 1419
160.0 -20.58 1333
162.5 -20.40 12.90
163.0 19 74 13.08




167.5 -19.07 13.71
170. 17.97 13.90
72, 1717 13.24
75. -17.40 13.27
77. -18.08 13.36
180.0 -19.9 13.35
182.5 -20.45 12,87
185.0 -20.8 12.88
1875 -20.56 12.91
190.0 -20.02 13.14
1 192.5 -18.31 16.08
{ 195.0 -18.69 14.88
¥
i
WHALE - 87838
|
DATE XI-LED -4 MAY1987
LOCATION - BARROW, ALASKA
SEX - MALE |
BOOY LENGTH = 11.0m
BALEEN LENGTH - 198 m
AVERAGE DEL C13 —-19.03
AVERAGE DEL N15 = 13.65
i
BALEEN LENGTH DELC13 | DELN1S
(cm) 1 (ppt) {pp1)
0.0 -19.13 15.12
25 18 95 1363
5.0 -18,77 14160
7.5 -18.29 13.44
hA -19.14 13.38
12.5 .20.10 1352
150 -20.00ud 13.78
17.5 -18.77 14.53
20.0 -18.40 14.95
22.5 -18.38 15.46
25.0 -17.83 13.63
27,5 -17.32 13.52
30.0 -18.95 13.69
33.5 -19.59 14.39
36.0 -19.28 14.48
37,5 -19.25 14.43
40,0 -10.76 14.86
2.5 -19.80 13,75
45,0 -20.08 13.89
47.5 -20.31 13.13
60.0 -19.87 13,43
52.5 -19.06 13.93
55.0 -18.84 13.42
57.5 -18.97 13.56
50.0 -19,33 14.17
52.5 -19.48 14.14
65.0 .21 42 12.89
.5 .20.88 12.75
70.0 -19.16 13.65
72.5 -1630 14.39
75.0 .16.32 14 00
77.€ -16.52 13.56
80.0 -18.67 15.25
62.5 .19.33 13,06
85.0 19,47 12.67
87.5 -10.12 13.19
40.0 -18.81 14,19
92,5 .18.70 13.67
950 .18.70 13.83
07,5 -18.60 13.78
N 100.0 -18.45 13.07
f 102.5 -19.78 12,94
105.0 -19.45 12.60
107.5 -19.07 12,69
1 oo -18.71 13.727
112.5 .18.65 13.72
115.0 -18.41 13.54
117,5 -18.26 13.23
20,0 -19.13 13.23
122.5 -19.99 12.60
125.0 -19.29 12.73
127.5 -18.34 14.27
130.0 -18.11 14.25
1325 .18.268 14.39
135.0 -18.32 14.04
1375 -18.98
140,0 -19.26 12.68
1425 18.94 12.29
745.0 -1a 62 12.96
1475 -17.60 13,29
11500 17,54 1400
1525 -17.93
155.0 -1a0e 1 1148
157. -20.15
180. -20.87 13.04
162, .20.03 12 80

83

165.0 -19.39 1331
167.5 -1.5.53 1406
170.0 -1760 13.68
172.5 1719 12.99
175.0 17.72 13.25
1775 18,98
180.0 .20.30 13.18
182.5 .20.38 12.35
185.0 " -20.84 12.85
167.5 T -20.17 1347
190.0 1-16.55
1225 . 18.27 15.85
1850 -18.75 1301
1476 -18.98 13.51
WNALE - 6784 !
DATEKILLED - 20 MAY' 11387
LOCATION : BARAOW ALASKA
SEX.- FEMALE
BODY LENGTH = 118.8m |
BALEENILLENGTH » 2.95im
AVERMGEDDEL C13 -1843
AVERAGE DDEL N15« 1408
BALEEN LENGTH OELC13 | DEL N15
(cm) (PPt) (PPY)
0.0 19 12
25 -18.28 15.50
5.0 .13 49
75 .16.67 1530
10.0 -18.29 14.13
12.5 .19.06 13.00
15,0 .19,5a 13.51
17.5 -18.31 14.79
20.0 | _-18.07 15.04
22.5 -17.98
25.0 - -17.38 13.73
27,5 -17.70 14.22
30,0 | -18.91
32.5 -19.38 14.03
35.0 | -18.86 14.92
375 -19.00 13.75
40.0 . 19,03 14.33
425 [ 1915
45.0 | -19, 21
47.5 I .19.88 1401
50.0 ! -18.93 14.23
52.5 ! .18.87
55,0 -13.80 13.83
57.5 | _-13.66 14.30
60.0 T -18.77 14.25
62.5 -la 27 13.53
850 -18.73 13.3a
67.5 , .16.3S
70.0 1.6.21 14.19
72.5 -18.84 14.34
75.0 -18.02
77.5 .18.34 1357
80.0 ' .19.10 13.63
82.5 -18.60 14.7a
85.0 -18.38 14 63
a7. -18.78 1474
0. T 1560 14.59
92.5 -16,2S 13.38
95.0 1911 13.41
97.5 | 17.72
100.0 | -18.42 13.04
102.5 -18.28
105.0 -18.40 t4.34
107.5 (-t7.87 14 09
110.0 1 .17.78
112.5 . -18.89 13,32
115.0 | -16.63 12.94
1175 1.1 8.81
120.0 i -18.08 14.39
122.5 i -18.20 14,45
125,0 T 18.34 13.88
127.5 -19 07 13.33
130.0 -19.10 13.15
132.5 i -18.42 14.13
135.0 ), -18.28 13.76
137.5 | -18.38 14.0S
140.0 .16.23 14 52
142.5 -18.97 13.89
145.0 -19.77 13.50
147.5 ' .19.20 13.80
150.0 | .18.12 15.60
155.0 -18.03 15.14
160.0 ST 13.90
165.0 -19.59 14.00
170.0 .17 26 14 32




175.0 -17.91 13.14
180.0 -18.41 13.32
185.0 -1'7.17 1410
190.0 -18.96 13.79
10s.0 -17.22 12.s
200.0 -17.26 12.14
205.0 +18.80 14.05
2100 -17.78 13.86
215.0 -17.81 15.27
220.0 .17.40 14.05
225.0 -17.82 14.26
230.0 -18.20 13.10
2350 -12.79
240.0 -19,09 13.25
245.0 .16.77 14.00
2475 -18.62 14.11
2s0.0 -18.29 14.83
252.5 .18.11 15.34
255.0 -18.09 15,03
257.5 -18.06 13.74
280.0 -18.38 13.49
262.5 -19.09 13.82
285.0 -18 .61 14.18
37.5 -18.00 14.089
70.0 -17.91 13.80
72.5 -18.08 14.38
5.0 -17.89 13.32
277.5 -19.07 1359
280.0 -19.72 12.97
2825 -18.85 4.30
285.0 -17.81 5.84
267.5 -18.17 5.77
200.0 -17.77 1432
292.5 <ir.70 14.18
20s.0 . -19.08 | 1364
WHALE - 4785 |
{
DATE KILLED - {3 JUNE 1987
LOCATION - BBARROW ALASKA
SEX - FEMALE
BODY LENGTH « 15.7 m
BALEENLENGTH = 3.0m
AVERAGEDIDEL (€13 -18318
AVERAGE DELN15 - 13.44
BALEENLENGTH DELC13 | DEL Ni§
(cm) (PPY) {ppt
0.0 -18.83 14.26
25 -15,71 2.65
3.0 -15,96 2.88
7.s -18.94 4.16
0.0 .18.54 3.77
2.5 -18.97 3.19
5.0 -19.49 3,56
7.S .16,66 3.94
20.0 .18.15 13.27
22.5 -18.09 1328
25.0 -17.25 13.29
27.5 -17.32 13.32
30.0 -18.12 13.76
32.5 -19.37 13.76
36.0 -18.78 13.56
37.5 -16.66 13,51
40.0 .16.34 4.10
425 .16.58 4.66
45.0 -19.05 3.44
47.5 -19.14 3.14
60.0 -19.55 13.17
62.5 -19.6 134
58.0 .16.74 14.05
57.5 .16.33 421
40.0 -18.17 4,04
62.5 -13.88 4,13
66.0 -18.92 13.62
67.5 .19.24 13.23
70.0 -19.35 13.22
72.5 -19,02 13.73
75,0 -14.59 13.25
77.5 -18.56 13.24
40.0 -18.73 13.67
82.5 .1s.05 13.88
85.0 -19.17 13.64
87,5 -18.51 14,04
40.0 -16.24 14,63
92.5 -18.38 14.85
95.0 -18.26 14.40
97.5 -18. 13.568
100.0 -$8.04 3.5.
102.5 -18.82 2.9
105.0 -18.10 2,76
107.5 .16.43 13.37

110.0 18 11 1370
112.5 -17 87 1374
115.0 .17.85 1388
117.5 -18.03 1383
120.0 [18.24 13.90
122.5 18 89 1267
125.0 -18.38 13.38
127.5 -18.22 13.87
130.0 -18.07 13.72
132.5 -18.08 | 13.50Q
135.0 -18.03 | 1376
137.5 -18.23 12.87
140.0 -18.85 | 1273
142.5 -19.05 | 1327
145.0 -18.27 ladis
1475 |_16.16___[13.69
18NN a1/ T1387
15125 |_17.43 | 1347
158.0 _ -18.50 | 1313
157.5 ] -17.88 | 1343
160.0 T 1957 [ 1288
162.5 | -19.82  |13.28
165.0 1624|1449
167.5 -17.67 (1492
170.0 17.77 ] 1462
172.5 -17.22 | 1383
75.0 -17.81 | 1350
77.6 -19.03 | s
80.0 .20.43 2.46
52.5 -19.26 | 1347
850 -18.06 446
187.5 4813 | 1414
lee. 0 -17.42 3,39
192.5 -16.62__ [ 11305
1825.0 1857 | 113.09
197.5 -13.22 T hp7s
200.0 -18,23 t 2.05
202.5 -17.64 12.57
205,0 -17.44 1328
207.5 -17.01 12.97
210.0 -18.94 12.89
212.5 1797 12.75
215.0 -15.65 13.20
217.5 -17.9s 12.98
220.0 1734 12.29
222.5 1797 131
225.0 1698 | 1359
227.5 -17.02 1324
~30.0 -1811 13.50
232. 19.12 1382
235. -19.05 139s
237. .17.90 13.80
240.0 17,40 1407
242. 4717 1321
245. -16.99 12.59
2475 -17.50 1278
250.0 18 96 130S
252.5 -1979 1324
255.0 -18.85 1333
257.5 .16.52 13,77
2575 .16.47 1396
2610.0 -1851 [ 1375
252, bs . 81 13.08
285.0 -18.58 13.20
287.5 19.29 12.38
270.0 19.13 13.47
272 -18.54 45t
278. -18.87 1341
277. -1803 13.98
280.0 -18.62 1411
262.S -15.59 1273
26S.0 -19.18 12.28
287.5 .20.04 1299
290.0 19. 76 1103
292.5 19.05 [ 1283
295.0 1963 | 1194
297.5 -20.28 1275
300.0 | 1825 | 1241
WHALE - 8785F

1 |
{DATE KILLED - 15 JUNE 1987

LOCATION - BARROW, ALASKA
BOOY LENGTRTX.33m
131818
15 1359
i
DELC13 | OELNIS
(0Pt} (ppt)

1% so 1402




MUSCLE -1 S.44 1423
BALEENLENGTH DELC13 | DEL N1
(cm) {ppt} (DP1)
10 18,05 1404
2.0 -18.04 14.09
3.0 -18.05 1401
4.0 -18.07 1376
5.0 § 18.07 13.85
[X] -18.15 13.78
7.0 -18.23 13.58
2.0 -18.22 11.88
9.0 -1826 13.54
10.0 -1 S.24 13.45
110 -18.27 13.4s
12.0 -18.28 13.62
13.0 -18.10 13.67
14.0 -18.51 1362
WHALE - 8788
I
DATE KILLED - 22 OCTOBER 1987
LOCATION - BARROW, ALASKA
SEX « LACTATING FEMALE
BODY LENGTH = 157m_|
BALEEN LENGTH - 3.15m
AVERAGE DEL C13 = -17.97
AVERAGE DEL N1S=_13.74
TISSUE DELC13 | DELNi5
{ppY) (PP
MUSQLE 19 20 13.27
SMOOTH MUSCLE -18.78 13.24
TENDON -15.75 16.53
VISCERAL FAT .23.56
BUJBBER 24.67
MOUTH BLLBBER -23.96
BLUBBER
B-L1 25,16
B-u -25.57
B-L3 -24.58
8-L4 -24.40
B-L5 -24.58
B-L6 -24.55
8-17 -24.60
B-L8 .25 12
B-LB .24.54
B-L10 -24.49
B-W1 23.93
B-w2 -24.59
B-W3 -24.58
B-W4 -24.59
MOUTH BLUBBER.
BM-LY -24.06
BM-L2 2414
BM-L3 -24.02
BM-L8 23.65
BM-LS -24,07
BM-L8 -24.00
BM-L7 .23.04
BM-L8 24.32
BM-L9 -24.33
am-L10 -24.29
BN-W1 - -23.80
BN-W2 -23.63
BN-W3 23,75
BM-W4 .23.76
BM-WE -23.97
BW-W7 24.12
BM-wa -24.02
SM-Wo -24.00'
1 I
BAEENLENGTH DELC13__ DELN1S
(cm) | (PY | PPy
0.0 18.05 15.38
2.5 -19.00 14.24
54 -19.81 13.1%
78 -19.11 14.22 |
10.0 -18.02 14.88
12.5 .18.28 1527
15.0 -17.99 14.75
17.5 -17.27 13.
20. -17.80 1.
22. -18.29 13.
25. -18.17 14..
27. -18.08 14.12
30.0 17.62 13.65
325 17_36 1485

85

35.0 17.25 1456
375 17.53 74.08
20.0 -18.02 14.18
425 13.62
45.0 18,31 13.45
475 -18.38 14.34
So. 0 18.62 14.30
52.5 “18.92 13.78
55.0 -18.10 1374
57.5 19,34 13.46
60.0 -18.46 13.43
82.5 18.22 1355
65.0 18.31 13.87
67.5 -18.04 1387
70.0 1741 13.64
72,5 -18.20 13.25
75.0 18.43 12.79
775 18.19 12,61
80.0 -18.10 13.55
62.5 ~18.45 1448
85.0 18.05 14.13
87.5 17 83 1331
60.0 -18.65 13.22
92.5 18,51 13.78
95.0 17.81 14.6a
975 17.39 1500
100.0 -17.65 14.73
105.0 18,34 13.34
1too 17.50 1357
115.0 “1744 1451
120.0 17.04 13,57
125.0 -16.37 11.62
130,0 <17.61 12.19
135.0 -17.07 14.44
140.0 18,64 13.04
145.0 -17.57 13.29
150.0 <4730 14.09
1S5, -18.98 13.70
160. -18.50 13.74
185. -17.43 14.36
170.0 -17.78 13.80
175.0 .18.82 13.49
120.0 -17.08 1454
185.C 4711 13.98
190.C 17.73 13.32

1 18 -17. 11.97

¥ 200.0 16 14.34

1 205 16, 12.94

1 21 -16.23 10.87
21 .17.53 13.77
217.5 -17.37
226.0 -16.91 14.00
222.5 .17.27 13.75
225.0 -18.52 13.74
227.5 .18.12 12.27
230. 17,85 15.30
232, -17.73 14.80
235.0 -17.67 13.25
237.5 -18.17 14.47
240.0 -19.55 12.49
242.5 -18.85 13.71
245.0 -17.69 11.01
247.5 17.57 14.88
250.0 17.20 15 45
252.5 -16.78 13.49
255.0 -16.86 12,97
257.5 L1786 12.89
260.0 -18.83 13.24
202. .18.52 13.53
288 +18.02 14.58
287. 1785 15.52
270.0 .17 8¢ 14.66
272.5 -19.30 13.38
275.0 7.7t 12.60
271.5 -18.78 13.44
280.0 .18.91 13,18
282.5 -18.23 11.85
285.0 -17.90 1371
287.5 -18.02 13.45
290.0 18,12 13.39
292.5 -18.65 12.62
295, -18.99 1338
97. -18.1 12 19
00. 7.

302. 7. 15.77
308.¢ 17.97 14.84
307. -17.32 13.23
310. .17.83 13.01
312.5 -18.43 12.34
315. 18,74 12.12




WHALE -8707 |
J
DATE KILLED - 20 OCTOBER 1967
[LOCATION - BARROW, ALASKA
SEX - MALE ]
|
AVERAGE DEL C13 - -18.80
AVERAGE DEL N15 - |5].n
TISSUE DELC13 | OEL NiS
i (PPt (PPY)
MUSCLE -20.83 13.85
TENDCN | -20.65 14.23
VISCERAL FAT .25.50
BUJBBER -26.00
BLLIBBER: |
-L1 -25.97
-L2 [ -26.00
- L3 2617
-L4 .26.14
-LS -26.08
-L7 .26.58
-W -25.93
W2 .26.10
W3 -24.38
8-W4 -26.15
8.-W5 -26.08
8-we -26.18
8-W7 .26.19
BALEEN LENGTH Dt C13 | DEL N15
jem} -11] (PPY)
0.0 -11.54 15.32
2.5 -1.53 15.22
5.0 1 .47
7.5 -1 .47 14.02
0.0 1 162 14.91
12.5 -1 .5 15.12
15.0 113 15.82
17.8 -1 .85 15.08
20.0 -1 .42 18.20
22.5 -1 .67 18.24
2s.0 -1 .61 1623}
27.5 -1 .88 16.19
30.0 1 75 16.03
32.5 1 .73 15.71
35,0 -1 .88 15.06
375 1 .58 15.27
40.0 1 .27 15.0e
42.5 -1 .46 15.08
45.0 1 .89 14.91
47.5 -1 .79 14.96
50. 0 -1 .84 14.87
52, 192 14.52
[ 27 14,46
57. 1 "5l 14.45
80.0 -1 .58 14.45
2.5 124 14.60
850 14.78
67.5 -1 .79 14,99
70.0 1169 14,94
725 1152 15,20
75.0 1701 15,56
775 169 15.26
60.0- 181 15.02
82.5 -1 .62 15.17
; 65.0 -17.60 14.41
WHALE - 87G2 |
i
DATE KILLED - 24 APRIL1987
LOCATION - GAMBELL, ALASKA
SEX - FEMALE
BODY LENGTH- 168m |
BALEEN LENGTH - 3.45m
AVERAGE DEL C13 = -18.23
AVERAGE DEL N15 = _14.20
BALEEN LENGTH OEL C13 | DEL NI5
em) tpet) (ppty |
0.0 -1 .78 14.83
2.5 -3 .01 14.65 |
-1 .08 14.83
k& -1 .30 1395 |
10.0 -1 .14 13.09
12.5 -1 .57 1352 |
15.0 -1 .56 14.07
PR W -t +4 . 4 27

86

20.0 -18.20 14.75

22.8 -18.00 14 .80

28.C 1797 1374

27.8 -18.70 13 42

30.0 .19 .53 13.85

32.5 -18.78 14.32

L 35.0 18.26 14.57
I 37.5 -18.46 14.88

#0.0 -19.08 14.34

42.5 -18.88 13.71

#5.0 -18.45 13.03

47.5 .18.84 13.37

50.0 -18.81 14 48

2. -15.09 14 89

5. L1815 14.03

7. -18.65 13.93

50.0 18 54 14 24

62.5 -19.08 13.91

85.0 -19.21 12.92

87.5 18785 14.07

70:0 -18.84 | 1425

72.8 -18.04 1336

75.0 -19.21 13 55

77.5 1981 13.56

0.~ 19 42 13.66

82.5 -1s 83 14.62

85.0 -18.52 1511

57.5 13,31

i $0.0 -18.40 14.03

{ §12.5 -18.50 13.79

' 5.0 -18.95 14.85

i 7.5 -19.16 1225

! 100.0 -18.16 13.75

102.5 1775 1450

405.0 -1780 14,41

107.s 17 85 1345

110.0 17.96 13,44

1125 18.98 12.70

1150 -18.25 1319

1175 17 82 13.99

120.0 -18.08 14,05

1225 1819 13.70

125.0 -16.30 13.65

1275 -18.94 13.36

130.0 .19.01 1344

132. .18.37 1405

138. 18.04 (XK

t 137.5 17 83 14.10

.40.0 -1782 14.44

142.5 17.61 1415

14s.0 -16.34 13.65

147.8 -18.69 13.01

150.0 “18.42 14.03

152.5 17 .24 15.83

155.0 7.01 1513

157.5 -17.32 1556

180.0 -16.90 1410

1525 17 97 1379

165.0 19 27 13.22

167.5 -18 60 14.51

170.0 17 72 1556

172.5 17,18 1615

175.0 | 17 10 1377

1775 16.77 1435

180.0 T .18.17 1403

182.5 T 18 81 13.64

135.0 -17.70 15.20

L 167.5 .17 08 16.01

I 100.0 .17.08 16.25

192.5 .17 02 1463

105.0 -17.20 13.49

197.5 18.58 13.14

200.0 18 59 13.96

202.5 17.95 15.02

5.0 17,51 15.73

2075 -17 40 15.44

210.0 16,04 1420

2125 1743 13.63

215.0 -18.90 13.87

T E (AR AR 1426

220.0 17 70 13 08

222.5 -17.85 1383

225. -17.99 14.10

227. 9701 1417

230. -19.40 13.71

2325 .19.32 13.98

235.0 -18.27 14 8¢

2375 -18.07 15 32

240.0 -18.02 15.93

242.5 -47 73 | 15.0:

245.0 -17.93 14 09

247.5 -18.67 | 1379

| 250.0 877 13.9%

{ 2525 156 51 | 14 76




2550 8 4 1531
2575 8 7 | 1585 TISSUE DEL C13] _DEL N1§|_
260.0 18 8 15 29 (PPL) (opy) |
262.5 18 4 1315
265.0 18 0 | 13.76 NUSCLEA 21.08 | 1287
2675 e 3 | veda MUSCLE-B 20.s5 | 1200
270.0 19 10 13,79
212.S 18 Ia 441 BA-L1 -25.78
27S.0 a7 1 1502 A-L2 -25.64
2775 17 19 15.31 BA-L3 -25.91
280.0 17 2 1417 BA-Le -25.82
282.5 7 3 12.93 BA-LS -25.69
285.0 18 11 12.89 BA-Le 25.69
2875 18 I8 1337 8A-L7 -25.84
290.0 18 10 13 40 BA-LS 25.8
2225 18 7 15.2S BA-L9 -25.8,
295.0 18 U 15.54 BA-W1 2586
207.S -18 !t 15.68 BA-W2 .25.54
300.0 17 i3 13.77 BA-w3 -2S,57
3025 18 18 1391 BA-W4 -25 64
305.0 18 1 13.08 BB-L1 -2S 69
307.5 19 1 13.08 BB-L2 2571
310.0 37 18 14.59 BB-L3 -25.64
312.5 A7 s 15.18 BB-L4 -25.57
31s.0 17 Ja 1532 BB-LS -25.47
317S 17 s 14.29 88-L8 -25.63
320.0 18 10 1401 BB-L7 -2S.74
322.5 18 i1 1372 BB-W1 -25 64
325.0 18 9 13383 B8-w2 2589
3275 18 6 1333 BB-W3 -25.86
330.0 17 i8 | 1388 88-W4 25,60
3325 18 i3 1521 8C-Lt -25.72
335.0 16 10 1420 C-L22 .25.66
3375 17 5 12.81 C-13 .25.75
340.0 18 i9 1376 C-L4 .26.57
342,5 19 14 14.56 C-18 L2543
345.0 17 s 14.85 BC-Le -25.53
| | BC-L7 -25. 80
BC-L8 25.67
WHALE 87144 | [ Be-wt -25 .45
| BC-wg 2574
IRATE NI En - o8 wiAy 1987 BC-w3 -25.74
PE, ALASKA BC-wd -25.84
T BC-ws -25.69
-78m | IC- w8 -25.68
Frpryrpm 11 2588
) L2 -25.68
. -3 25 60
| | D-L4 .25.84
BALEEN LENGTH DELC13 | DEL N1S :g_g -gz.tg
{em) 1 (ppt) -24.
S : BD-L7 2562
0.0 18.48 18.34 8D-L8 2557
2.5 18.22 | 1588 80-19 25,55
5.0 17.99 16.00 BO-W +25.68
7.5 18,34 15 82 80-w2 -25 67
10.0 18.31 | 1= 7 80-w3 -2s.76
125 18,33 15.65 B0-we 2575
150 1866 15.56 BO-ws 2573
175 18 56 15.45 - | |
20,0 18,37 Ts 40 | OALEENLENGTH DELC13 | DELNIS
22.5 -18.44 15.08 » [cm) {ppY) (PPt
25.0 -18.40 15.21
275 1845 15.00 0.0 19.89 1367
*0. 0 -18. ss 15.34 25 -19.70 13.77
33s 18 68 15, 5.0 -20.20 13.5¢
35.0 -18.78 15.0 75 -18.1% 13.98
37.5 .18 .42 15.17 10 -18.49 13.21
40.0- -18.37 15.44 ‘2. -18.60 13.01
425 -18.18 — 18. -18.90 14.53
45.0 .14.16 15.18 17, -18.14 14.42
47.5 “18. 56 | 1s.00 | 200 -18.517 | 1as0
50.0 -18.65 1513 22 -20.37 13.86
525 18,86 1484 25, -19.53 1382
55.0 -18.57 1506 27.5 -18.33 1391
57.5 -18.51 1512 30.0 -17.84 13.05
60.0 -18.32 1S.17 32.% -17.88 13.17
625 17.77 15.00 35.0 1824 1431
65.0 .17.56 15.02 375 18 11 13.95
67.5 17.94 13.89 400 oo 7 A4.04
] 175 -19.01 KW E)
45.0 -20.02 | 1359
WHALE - 8781 475 -19.5% 1387 |
1 | 50.0 -18.77 13.28
DATE WLLED - 5 OCTOBER 1887 | 52.5 .18 99 1418
LOCATICN - NUIQSUT, ALASKA 1 5?: 1982 14.92
SEX - FEMALE (PREGNANT-185 an FETUS) 7. 1953 13.83
BOOY LENGTH « 15.2m 80.0 19,63, 14.37
[BALEENLENGTH = 3.3m 82.8 -19.97 13.93
AVERAGE DELC13 = -18.74 5.0 2013 1362
AVERAGE DEL N15 = 1367 87.8 -18.83 13.25
70.0 -18.63 13.34
72,5 -18.48 13.94_|
750 . -18.80 13.49 |
124 ] i 19 v0 13.73




40.0 -18.84 14.19
82.5 -19.40 14.28
46.0 <19.17 12.63
87.5 19.34 13.35
50.0 -18.80 13,41
92.s -18.89 13.10
65.0 -18.47 13.42
97.5 -18.74 13.95
100.0 18.76 13.71
102.5 -19.44 14.28
10s.0 -19.96 13,34
107.5 -19.57 13,27
110.0 <19.01 13.82
112.5 .16.77 14.89
115.0 -16.76 15.67
117.5 -19,13 13.71
120.0 18.87 14,11
1225 1552 13.60
125.0 -19.84 12.60
127.5 -19.42 13,67
130.0 -19.38 12 64
1325 18.73 72.95
135.0 -16.36 12.64
137.5 -168.48 13.42
140.0 <18.29 13.03
142.5 18.45 13.65
145.0 -10.04 13.45
147.5 -1 5 12.83
150.0 -18.82 12.57
155.0 .17.54 13.88
160.0 17,54 14.05
165.0 115.09 13.52
170.0 16.67 13.10
175.0 17.23 13,41
180.0 -17.69 13.43
185.0 17.33 13.92
190.0 19.07 13.21
195.0 17.79 13.53
200.0 17.11 14.97
205.0 .17. 51 14.43
210.0 .15.44 13.50
215.0 -19.38 13,25
220.0 15.67 13.03
225.0 -17.58 14,80
230.0 17.42 13.28
235.0 -20.07 13.15
240.0 -16.70 13.31
245.0 -18.08 13.85
250.0 -17.64 14.17
255.0 18.97 13.65
260.0 1911 14.08
265.0 17.28 14.58
270.0 -17.05 14.28
275.0 .17.50 14.19
2s0.0 -19.93 13,71
285.0 17.74 13.40
260.0 17.35 13.28
265,0 .16.98 13,70
300,0 -19.58 14,3S
305.0 19.74 13.30
310.0 18,35 1341
315.0 -17. 91 13.53
320,0 -19.39 12.79
325.0 -19.60 13.12
330.0 -19.03 13.20
WHALE 87WW2 [
DATE KILLED - 8 MAY 1987
LOCATION - WAINWRIGHT, ALASKA
SEX - MALE |
@- 135m_{
BALEEN LENGTH=2.15m
AVERAGE DEL C13 = -18.90
AVERAGE DEL N1S = 1352
|
BALEENLENGTH DELC13 | DELN15_
{em) {ppY (PPY)
0.0 1555 15.25
2.5 -15.36 14.74
5.0 .15.57 15.04
7.5 -18.71 1482
10.0 -16.15 13.43
12.5 -18.83 13.99
15.0 19.18 14.63
17.5 -10.34 1367
20.0 -18.40 14.12
22.5 -18.19 1416
25.0 18.19 14.52
375 1744 12.81
30.0 16.13 13.28
32.5 -19 37 13 74

88

35.0 1989 | 1357
F 37.5 1.6.72 | 1372
40.0 -18 97 | 1372
42,5 19 44 14.48
45,0 1948 | 1373
47, .18.90 | 1331
50. 1917 1362
52. -20.18 13 47
55.0 -19.12 13 46
57.5 1859 |l 13.25
60,0 .16.62 13.10
62.5 -18.87 1352
65,0 -10.20 | 13.48
67.5 -20.54 | 13.32
70.0 20 1s 12.61
72.5 18,90 | 132/
75,0 16 33 , 1396
77.5 1623|1396
500 18.28 | 13.69
825 .16.21 13.32
85.0 1828 | 12.88
67.5 1910 | 1207
90.0 18,99 12.60
025 18,39 | 13.83
95.0 -18.72 | 14.18
07.5 -15.S5 1412
100.0 -18.82 | 1429
102.5 .16.70 1332
105.0 19341 1300
107.5 1947 ¢+ 1282
110.0 -19. 17 | 12.37
112.5 -18.66 | 1352
115.0 -15.52 | 1336
117.5 -18.50 i 1323
120.0 -18.33 | 1320
122.5 418,34, 1311
125.0 -18.36 12.72
127.5 -19.43 | 1221
130.0 -18.78 13.15
1325 1813 | 14.04
135,0 -18.02 13.79
137.5 -18.08 13.69
140.0 -17.90 13.45
1425 -19.23 12,56
145.0 -18.99 12.03
147.5 .18.98 12.7
150,0 .16.67 13.8
152.5 .18.44 1324
155,0 -18,47 13.81
157.5 .18.56 13.85
160.0 -16,57 13 06
182.5 S18.64 13 18
185.0 -20,94 12.70
167.5 -20.35 12.25
170. -18.60 1313
172.5 ] -18.80 | 1368
17 a to.eyYa 11328
177.5 [ 1763 [ 1298
180.0 .17 30 | 1319
182.5 .18.48 13.40
185.0 -20.88 12.47
107.5 .20.05 12.68
190.0 19 51 13,92
192.5 -18.83 14.37
195.0 -18.31 15.23
197.5 -17.58 13.62
200.0 -18.%% Jo 1327
202.5 -19.00 | 12.94
205.0 .21.87 | 1235
207.5 2143 12.41
210,0 -19.80 13.56
212.s -18.29 1537
215.0 -18.97 15 23
WHALE - 87WW3
| .
DATE KILLED -15 MAY 1987 T
LOCATION - WAINWRIGHT, ALASKA I
SEX - FEMALE ]
BODY LENGTH = 82m
BALEEN LENGTH = 0.6 m
AVERAGE DEL C13 = -18.81
AVERAGE DEL N15= 15.41
BALEEN LENGTH DELCY3 | DELN1S
(cm) {ppt} (PPY
0,0 .16.73 1707
2.5 -14.62 18.09
5.0 -18.55 15.51
75 .16.61 15.74
10.0 -18.58 1664
12.5 18,71 | 1857




15.0 -18.27 16.51
175 -18.7§ 16.37
20.0 .18. SO 16.03
22.5 -18.69 15,36
2s.0 18.37 15.12
27.5 -18,3s 1519
30.0 18.50 1523
32.5 .18.92 14.55
35.0 -19.21 1d.ss
37.8 55| 14.64
40.n 10 %A | 14 K3
42.5 [ -19.78 14.44
45.0 19, 14,58
49. W, 15.14
60. 19, 15.03
52. 188 14.60
58. .18.86 1526
575 -18.42 15.40
60.0 -18.00 14,98
62.5 15.22
65,0 14.76
WHALE - 8881
1
DATE KILLED . 24 APRIL 1388
LOCATION - BARROW, ALASKA
SEX - FEMALE
BOOY LENGTH=89m |
BALEEN LENGTH » 088 m
AVERAGE DEL C13 - -18.56
AVERAGE DEL N15 = 15.32
TISSUE DELC13] DEL N15
(Dpt) (DPY
MUSQLE .20.16 14.55
VISCERAL FAT -24.99 |
1 |
BALEENLENGTH DELC13 | DEL N1§
(cm) |_(PPY (PPY
0 -18.81 16.27
.5 -18.41 15,93
] -18.43 16.00
7.5 -15.42 15.89
10.~ .18.35 16.08
12.8 .18.35 16.02
15.0 -18.43 1551
175 .18.76 15.36
20.0 .19.13 14.26
22.5 .19. 16 14.66
25.0 -18.66 15.20
27.5 .19.01 15.20
30.0 13.70 15.46
32.s .18.54 15.87
35.0 -18.19 16.35
37.5 -18.21 1581
40.0 -18.23 15.43
42.5 -18.32 1518
45.0 -16.26 15.54
475 -18.18 15.31
50,0 18,42 15,52
52.5 -18.88 15,94
55.0 -16.52 16.07
57.5 .18.31 15.81
60.0 -18.1§ 15.32
62.5 -18.09 15.04
65.0- -18.19 15.23
67.5 -18.39 15.20
70.0 -18.69 15.12
72.5 16.11 14.85
75.0 -10,36 14 57
77.5 -19.50 1416
50.0 -19.80 14.23
42.5 -19.57 14 63
05.0 -16.64 1512
07.5 -16.72 15,00
20.0 -16.46 15.26
02.5 -1783 15.13
N 95.0 1736 13.54
I 97.5 1737 1453
J 100.0 14.12
L
1
WHALE 4382 |
i
DATE KILLED - 25 APRIL 1988
LOCATION - BARROW, ALASKA
SEX - MALE
'aocv LENGTH« 88m
TISSUE | DELC13 | DELN1S
(oDt (pp1)

89

MUSCLE -19.43 14.80
VISCERAL FAT .24.45
AVERAGE BUJBBER +25.88
BLLJBRFRRLM T -9% 5 ¢
BLUBBER (BW4) 225 64| |
BLUBBER (BW8) 25 Op | !
BLUBBER (BL4) 25.63 | |
BLUUBBER (BLS) 256% 1 1
BUJBBER (BLS) 2550 | |
BLUBBER (BW1) -25.60 1
BLUBBER (BW2) 25, 51| ]
[ BluBBER ®WI) | -25.8( !
BLUBBER (BWS) 2580 |
B8LUBBER (BL2) -25.63 |
BLUBBER (BL1) -25.65
[WHALE . 8883 |
DA7E KOLLED 25 APRIL 1988
LOCATION . BARROW, ALASKA
SEX - FEMALE
BODY LENGTHa 78 m
TISSUE DEL C13 | DELNI1S |
[TT10 (Ppl)
MUSCLE 19.24
VISCERAL FAT .25.2a
WHALE - 8884
DATE KILLED - 25 APRIL 1988
LOCATION - BARROW, ALASKA
BALEEN LENGTH = 130m
AVERAGE DEL C13 - -18.63
AVERAGE DEL N15 = 15.02
AVERAGE DEL N15= 1502
TISSUE DEL C13 | DEL NYS
(ppY) (PPY)
MUSCLE -19.28 14,54
TENDON -17.34 16 .68
BALEENLENGTH DELC13 | DELN1S
(em) (PPY (PP)
0.0 -18.67 16.38
25 18,40 15.45
5.0 -18.38 14.66
75 18.39 14,78
too 18.14 13.63
125 8.7 211
15.0 190 13.85
175 -19.9. 13,65
20.0 .20.03 13.56
22.5 -19.70 14.08
25.0 12.67 14.86
27.5 18.42 15.56
20.0 -18.39 1504
325 -18.68 15 89
35.0 1871 15,96
375 .16.60 15.62
40.0 1875 15.08
42.5 18.62 15.14
45.0 -18.62 15.83
47.5 18.87 15.26
50.0 1913 14.9¢
52.5 [ -18.99 15.00
55.0 1 -18. 15.30
575 | -1a.2 15.71
50.0 38,1 15.71
62.5 -18.07 15.80
85, -18.04 15.70
67. -18.08 15.23
9. -18.05 | j5.02
72. -18.18 15.34
78. 18,19 15.50
7. 18.17 15.32
80. -18.32 15.42
32.5 -18.03 15.07
X 17.98 14.82
7. 17.98 15.51
90. -18.03 14.89
92.8 -18.2 15.09
95. -18.64 14.92
97. -19.04 14.52
100.0 -19.28 14 84
102.5 | -19.23 tess ]




105.0 i 1868

102.5 L .19.28 15.15
110.0 P -19.11 14.97
112.5 . _18.87 1511
115.0 .18.39 15.23
117.5 1812 15.04
120.0 .17.96 14.78
122.5 17,89 14.72
125.0 17 94 14.79
127.5 | -18.12 | 14.03
130.0 —ewe | 1370
|
WHALE-8885 i
|
DATS . 25 APRIL 1542 |
LOCATION - BARROW, ALASKA
SEX- MALE
BOOY LENGTH« 89m |
TISSUE | DELC13 | OEL N1§
{ppY) (ppy)
1
MUSCLE -19.43 13.80
|
WHALE-8886 {
OATS KILLED - 2 MAY 1526
LOCATION - BARROW, AKX
SEX . FEMALE |
BOOY LENGTH - 83m !
TISSUE DELC13 | DEL N1%
T _tept) (PP1)
LIVER -19.82 16.25_ ]
VISCERAL FAT (RENAL) | -25.69
VISCERAL FAT :Aﬁm -25.34
VISCERAL FAT (CARDIAC| -25.18
MUISC -19.97 14.30
MUSCL 19,91
TENDON 1949 16.54
WNALE - 8887 I
!
DATE KILLED - 5 MAY 1988
LOCATION - BARROW, ALASKA
SEX - FEMALE
BOCY LENGTH=82m |
BALEEN LENGTH = 0.78 m
AVERAGE DEL C13 «~ -18.88
AVERAGE DEL N15 « 14.91
TISSUE DEL G13 | DEL N15 |
TPl (PPY
MUSCLE | .20.30 14 43
VISCERAL FAT (RENAL)| -25.71
LIVER 2111 16.23
TBNOON | 1972 15 91
BALEENLENGTH [ DEL C13 | DEL N#§
(em) (PPY (PPt}
I
0.0 | -19.14 16.01
2s | -15.83 15.7
5.0 -16,60 15.08
7.5 ] -18.66 16.07
10.0 12.53 15 44
12.5 1
15.0 | -16.46 Teve |
175 18,47 __[14.68 |
20, -10,54 14.287
22, 18,48 14,74
25, -18.48 14.95 |
27,3 -18.60 14.79
30 19 14 1500 |
325 -19.48 1482 |
35.0 1959 | 1493
37. -19.79 14.29
40. -18.62 14.50
4. -19.74 14.72
45.0 -19.79 143 |
47.5 19.77 14.79
50.0 19.97 14.68
52.5 .18.75 14.78
55.0 -19.37 14.44
575 -19.01 16.14
60.0 .18.52 15.13
62.5 17,86 16.05 |
85.0 .17.84 15.59
87.5 1785 15 60

90

70.0 1796 | 1485
72.5 1808 | 1438
75.0 -18.25 13.78
7785 1856 | 1478
WNALE - 8888 i
1
DATE KILLED - 6 MAY 1988
LOGATION - BARROW, ALASKA
SEX- FEMALE
BODY LENGTH = 7.
[eALERN LENGTa- 1o
AVERAGE DEL C13 < -18.67
AVERAGE DEL N15 = |5i42
TISSUE DELC13 | DELN1S
|__{ppY) (PPt
MUSCLE 1952 | 1397
VISCERAL FAT (RENAL) | -25 49
UIVER 2022 | 1520
TBDCN 1868 | 1690
VISCERAL FAT (CARDIAC] -21.44
BALEENLENGTH DELC13 | DEL NIS
(cm) (PPt) (ppr)
0.0 1869 | 1539
2.5 ~18.30 | 1487 ]
5.0 1816 | 1483
vx 18.22 | 1203
10.0 1844 | 1302
125 19,51 1346
15.0 2021 | 13.00
175 -20.38 | 13,56
20.0 19.03 | 1s.2
225 1661 | 158
L) 1889 | 153
275 10592 | 1533
A T19.92 | 13.6/
32.S 2027 | 1382
35.0 21,37 | 1320
37 ~20.20 | 13.62 |
20.0 18,68 | 1529
125 ~17.70 1532
45.0 1781 | 1405
are 18.15 | 15,50
50.0 Ta._ 20 | 18.49
S2.5 1812 | 16.06
55.0 1s.03_| 1527
57.s .1s.1s 15.54
0.0 18, 51 1620
62.5 1898 | 1570
65.0 19.23 | 1582
67.5 19.09 15 58
70.0 18.95 1613
P& 1837 | 1679
75.0 1832 | 1712
7 1S 26 | 1699
60.0 1827|1669
825 ~16.25 1664
35.0 1855 | 18.34
87,5 16.50 | 16.02 |
20.0 18.84 | (.74
92. 18.73 | 18.03
95. 16 54 | 15.51
97, 1848 | 1572
100.0 1830 | 15.41
192.5 1845 | 1550
105.0 1846 | 1558
107.5 1817 | 157
110.0 18.3¢ 15 58
112.5 18.63 16.2
118, 1918 18.18
175 18.70 | 1644
120.0 1820 | 1545
122.8 -17.70 14.88
125.0 17.50 | _v4.9%
127.% -17. 77 | 1R2&
130.0 _ 17,7S_|_14.79
l 1
WHALE - 55ss
= EPTEMBER 1988




DELCI13 | DELMS |
t) Y

s1v.vc 19.60
-19.58 13.02
-19.78 12.96
7.5 <18.98 14.08
10.0 -18.44 14.29
12.5 -18.47 13.75
15.0 -18.31 12.16
7.5 -19.02 13.50
20.0 -19.63 13.71
22.5 -18.87 14,31
25.0 -18.22 14.50
275 .18.28 14 40
30.0 -18.33 1337
32.5 -18.28 13.00
35.0 -19.31 13.27
1 375 -19.62 13.82
¥ 40. -18.86 14 40
| 42. -18.30 14.42
! 45. 1819 13,88
47.5 -17.74 13.63
50.0 <1817 14.13
52.5 -19.91 13.97
55.0 -19.31 14.04
57.5 -18.93 14.05
80.0 -19. 11 14.08
62.5 -19.34 11.41
65.0 -19.36 13.59
67.5 -19.98 13.28
70.0 -19.08 13.74
72, 185 13.58
| 75. -18.6 13.7
I 77. -18.9 139
| 80. 14.0
! 82. -19.24 13.88
85. -19.28 13.31
7. -20.11 13.82
)0. -18.23 14.24
2. 18,18 13.89
5.0 -18.14 13.43
97.5 -13.10 13.41
100.0 -18.76 13.08
402. -18.94 13.30
105. -18.80 13.88
107. -18.42 13.93
110 -18.44 13.92
1125 -18.33 13.60
115.0 -19.01 12.62
3117.5 -19.68 13.27
20.0 -18.89 13.14
22.5 -18.54 14.07
25.0 -18.41 13.97
127.5 -18.33 13.94
130.0 13.23
3z.5 -18.11 13.48
35.0 +19.10 13.25
37.5 -18.41 14.22
40.0 -18.27 14.33
42.5 12350 14° 08
14S.0 -18.38 13.97
4.5 EERCWERTY
150.0 .19.12 13.
1550 -18.69 13.9
180.0 1s.43 13 91
185.0 -18.34
470.0 <1985 13.12
175.0° 17,84 14.88
180.0 «17.27 14.06
<350 19.72 13.43
187.5 -19.14 13.92
190.0 -17.84 15.14
19%.0 -17.58 14.04
200.0 -17.87 1389
25.0 -18.27 13.86
210.0 -17.32 12 88
1 F125 17.27 13.74
¥ 5.0 17.07 12.87
420.0 -1%8.28 13.42
225.0 -17.368 14.91
30.0 -17 17 13 7a
35.0 -14.60 136
20.0 1812 1495
45.0 -18 08 14.0
250.0 18,17
2S2,5 | _.20.01 13.20
!
'WHALE - 38810 ]
 ___
JOATE KILLED - 17 SEPTEMBER 1963
LOCATION - BARAOW, ALASKA
[SEX- MALE I

91

BODY LENGTH = 15.1m |

BALEENLENGTH = 328 m

AVERAGE DEL C13 - -18.74

AVERAGE DEL N15 = 1532

BALEEN LENGTH DELC13 | DELN1S
{em) |__{ppo) {peY)
0.0 -19.50 14.08
25 -19.50 13.04
5.0 -19.43 13.18
7.5 -18.87 13.96
10.0 -18.82 13.80
12. -18.62 13.78
15. -18.58 1375

+19.30 13.36

-19.80 1383

-18.87 14.01

-18.57 14.11

-18.49 13.98

-18.38 13.32

-18.88 13.46

-20.29 13.88

18.17 14.07

-18.30 1410

-18.35 13.87

-18.02 13.78

17,44 13.40

-18.58 13.67

-19.95 13.85

1912 14.22

-18.98 1417

-19.17 14.00

-19.385 13.79

-19.72 13.46

-20.30 13.25

-19.87 13.59

-18.63 14.13

-18.66 13.78

. -18.8 13.91

0. 183 13.98

82. -19.0 13.72

85. -19.20 12.83

7. -18.98 13.70

120. -18.50 14,57

92, -18.58 14.05

#5.0 -18.77

7.5 -18.6i 13.30

100.0 -19.4 13.18

102.5 191 13.08

105.0 -18.72 14.39

107.5 -185 14.66

115.0 1871 14 10

1125 -18.78 13.97

115 -18.80 13.77

17, -19.38 13.47

120.0 -19.39 12.70

122, -18.73 13.88

125, -18.3% 14.29

127. -18.40 14.38
t 30.0 | -t84y | 1402

132.5 ta.J9 | ' 13.00

135.0 | -19.34 13.38

137.5 -19.08 13.32

'40.0 -18.43 14.33

142.5 -18.41 14.53

145.0 -18.68 14.37

147.5 ~18.71 14.14

150.0 -13.72 13.82

152.5 -19.45 12.84

155.0 -19.38 13 .45

157.5 -18.55 14 59

180.0 -18.38 14.68

182.5 -18.80 1432

1850 - -18.8 14.12

187.5 -18.72 13.81

170. -19.78 13 17

172, -19.39 1310

175. -18.08 1491

177. -17.84 15.18

180. -18.30 14 .56

182.5 -17.97 14.34

185.0 .18.84 13.88

187.5 -19.92 13.21

180.0 - 19.42 13.77

192.5 -18.14 15.27

195, -17.88 15.26

197, -18.18 14.45

200. -17.88 13.85

202 -19.36 12.58

205.0 -19.77 13.36

207.5 -18.19 14.92

*10.0 -17.82 15.01

| 2125 (1788 | 145t




215.0 -17.68 13.919 82.5 -18.01 14.52
217.5 -17.32 13.67 85.0 “18.23 13.52
220.0 -19.52 13.60 67.5 9 12 1366
222.5 «19.51 13.98 900 -18.42 14 S5
225.40 -17.78 15.48 92.5 -1828 1 1408
227.%5 | -17.28 15.38 05.0 <18.56 | 1343
230.0 AT 14.80 97.5 | -18.38 13.60
232.5 1715 13.91 100,0 -19.37 | 13.48
235. <17.34 13.80 102,5 -19.19 1410
2378 .18.89 13.82 105,0 18.74 | 14.37
240. -18.8¢ 1444 107.5 18,54 15.02
242.5 .18.00 14 110.0 .1 S.76 114.98
245.0 -18.13 14 112. s .10..37 14.47
247.5 .18.22 14 118.0 -18 8t | 1432
250,0 -18.18 14 117. s .19.20 13.38
2525 -17.5s 14 120,0 -18.13 13.39
255,0 -19.58 13 122.5 -18.38 14.58
257.S -19. 82 13 125,0 -17 94 14.80
260.0 14 127.5 -18.03 14.80
262,5 -18.44 14 130,0 -17.99 1405
265.0 -18.80 14 132.5 -18.33 13.74
267.5 -18.27 13 13s.0 -18.92 12.890
270,0 -18. @1 13 137.5 -18.06 14.18
272.5 .19,32 12 140.0 .17.29 15.20
275.0 -19.56 13 1425 -17.26 14.74
277.5 -18.41 14 145.0 -17 31 14.76
280.0 -18.30 14 147,5 .17.29 14.20
282§ -18.32 14 150.0 -18.03 14.57
285.0 -18,37 14 152. S -168.82 14.58
287.5 -18.24 13 155.0 -18.04 14.03
290.0 -18,39 13 187.s -17,54 | 14.94
292.3 180.0 -17 4a 14.92
245.0 -19.19 13 162.5 -17.24 14.80
297.5 14... 185.0 .la 81 13.868
3 .0 -18.33 13.75 187.5
LS -18.34 13.1 170.0 -19.82 1351
30 . -18.34 12.6 172,5 -18.23 15S3
3 . -19.5¢ 12.5 175,0 -17 66 15.66
-3 A -19.04 11.4 177.5 -17 8% 14.32
a1 . -18.13 13.5 180.0 -17 70 14.29
. -17.87 13.8 182.5
31 . -18.07 13.1 185.0 -18.93 14,19
32 . -18.33 13.05 187.5
32 .5 17.9 12,83 | 190.0 17.59 18.44
32 .0 -18.4 12.83 192.5 -17.89 16.68
22 .5 -18.7 12.79 195,0 -18.08 15.85
192.5 -17.82 14 &89
200,0 -16.23 14,34
WHALE 64611 I I 202.5 18 86 13.98
L E 205.0 -17 84 1502
DATE KILLED - 17 SEPTEMBER 1988 207.8 -17.14 18.10
LOCATION - BARROW, ALASKA 210,0 -17.07 1607
SEX - FEMALE 2125 !
leY LENGTH = t58m 215.0 -16.83 13.62
BALEEN LENGTH=3.2m 217.5 |
AVERAGE DEL C13 » -18.17 220.,0 -18.51 14.02
AVERAGE DEL N15« 14.49 2225 -1808 | 1526
) - 225.0 .17.3! 15.74
BALEENLENGTH DELC13] DEL N15 2275 -16.90 | 15.74
(em) I _tepy | (pPY 230.0 1884 | 1471
2325 17.4% | 1427
0.0 L -19..57 1 1373 235.0 1503 1398
2.5 | -19.30 13.03 237.5 1746 | 1523
i ’ .34 12.95 240.0 -17.38 16.28
7.5 -19.45 13.48 242.5 A7.22 | 1654
10.€ -18.11 15.19 245.0 -17.37 15.50
12. -18.20 14.35 247.5 1717 | 1434
15. -18.02 13.98 260.0 -17.06 | 1390
17.5 - -17.53 13.47 232.5 18,92 | 1403
20.0 -18.63 14.54 255.0 -18.42 15,37
22. -19.93 14.03 2575 18,20 | 1540
28. -19.04 15.04 360.0 -17.45 1540
27, -18.98 15.10 202.5 .18.10 14 49
30. -18.77 14.50 265.0
32. -19.22 14.28 267.5 .10.20 13.60
LR 13.90 270.0 -19.07 13.7¢
37.. -19.20 14.41 2725 -18 10 15.2¢8
40.0 -18.25 1522 275.0 «17.98 15.51
42.5 -18.29 15.1 277.5 -18.16 1600
45.0 | _-1812 15.1 280.0 -18.62 1439
47.. 17,47 T 42 282.5 1789 13,47
50.0 -18.10 14.21 265.0 -1803 13.33
52.5 14.38 2875 i T
55.0 -19.15 14.74 280.0 -18.34 | 1441
57.8 -18.6 14 .87 202.8 -17 56 15.53
80.0 -18.7 14.80 245.0 -17 &8 1467
82.5 -18.9 14.33 247a -17.50 13 45
65.0 -19.2 13.23 300.0 17.66 12.88
87.5 -18.3 1315 302.5 18.75 13.93
70.0 -19.08 13.90 305.0 13.78
72.5 18,64 14.62 307.5 16.26 13.3a
75. -18.21 14.45 310.0 -s7 4a 14.28
7.5 -18.24 13.85 312.5
40.0 15.14 | 14 11 315.0 | -17 58 13 4a

92



N7.5

320.0 18,86 12.78
325.0 1710
327. -17.25 1468
330. -17.31 14.22
332, 18.22 12.54
335.0 21886 13.08
331.5 -18.32 13.79
340.0 -19.08 13.57
I 1
WHALE . 88G1
i
DATE KILLED - 16 APRIL 1988
LOCATION - GAMBELL, ALASKA
SEX. FEMALE ]
BOOY LENGTH = 15.7m_|
BALEEN LENGTH = 295m
AVERAGE DEL C13 - -18.44
AVERAGE DEL N15 = 13.83
BALEENLENGTH DELC13 | DELNIS
(em) T (ot | (DPY
0.0 -18.47 13.91
2.5 1827 13.33
5.0 -10.16 12.50
7.s -18 15 12.50
10.0 18.72 12.99
12.5 -18 82 13.26
15.0 -19.70 13,25
ir3 1939 12.95
B 18 22
22.5 18.39 13.37
25.0 118,46 1392
_27.5 -18.27 13.56
N -18.26
32.5 .18.28 13.12
35,0 18.34 13.53
37.5 1818 15.09
410.0 -17 93 14.05
125 -17.01 13.39
115.0 -16,63 13.09
47.5 -18.29 13.48
50. 0 -19,72 13.46
52.5 -18.87 14.81
5.0 -19.2% 14.53
7.5 -19.45 14 .82
19.57 12.54
[3 -18.28 12.00
[ 19.95 13.28
67. -18.99 13.86
70, -18.81 13.29
72. ~-18.80 13.08
75.0 -18.86 13.55
7.5 -18.87 13.90
80.0 -19.18 14.22
82.8 -19.46 13.07
85.0 1871 14.42
87.5 -18.04 14.55
90.0 -18.48 14.26
22,5 -18.73 13.85
95.0 -18.28 13.28
97.5 -18.31 13.05
100.0 -19.45 12.84
102.5 -19.10 13.18
105.0 1s.57 15.26
*0?2.s -18. 14.67
{ 110.0 188 14.86
f *12.5 7. 14.40
115.0 -18.74 13.52
117.5 -19.29 12.71
120.0 .19.29 12.40
122a -18.48 13.16
125.0 -14. 80 13.72
275 ~15.75 13.39
30.0 -18 451 13.05
32.5 -19.81
*35.0 -19.58 12.868
137.5 -18.25 13.88
140.0 -18.09 14.25
42.5 -18.08 14,00
45.0 -18 19 14 .46
47,5 -18.18 13.93
150,0 -19.12 13.38
152.5 -18.34 13.01
15s. 0 -18 73 13.97
157.5 17 97 14.79
160.0 17 84 14.42
162.5 -17.99 14.58
165,0 -17.59 13.84
87.5 -18.45 13.60
170.0 -20.14 $3.11
175.0 -18 08 14 62

93

180.0 8.1 11.90
185.0 17.73 1384
190.0 419.32 13.20
1950 37 8T 16,05
200.0 17.65 1524
205.0 -20.58 13.10
210.0 1761 1545
215.0 17.02 15.62
220.0 -17.00 12,95
225.0 -19.12 13.01
2275 -18.50 i4.26
230,0 17 15 16.18
232.5 712 15.82
235.0 17.46 14.25
2375 “16.60 13.08
240.0 17.38 14.49
2425 15.96 14.28
245.0 -18.08 14.28
2475 17.45 1s.5!
250.0 17 3a 1614
2525 17.37 15.94
2550 17.32
257.5 -18.95 13.42
250.0 1917 13.25
202.5 19.75
265.0 -18.13 15.2a
267.5 17.77 15.37
270.0 -18.50 13.63
2725 18.21 13.46
275.0 18.74 13.3¢
2775 -19.49 12.70
280.0 -10.3s 12.84
282.5 -18.83 13.85
265.0 .18.20
287.5 -18.15 14.70
290.0 1526 14.67
2525 -17.84
295.0 -18.71 12.81

i |

[WHALE 4622

1

DATE KILLED - 25 AFRIL 1588

LOCATION - GAMBELL, ALASKA

BALEEN LENGTH = 275 m

AVERAGE DEL C13 = -18.41

AVERAGE DEL N15~_14.34

|
TISSUE DELC13 | DELN1S
=L NIS J
|_{pp1) {ppY)
! |
MUSCLE -10.06 13.00
1 ]
BALEEN LENGTH DELC13 | DELNiS
{em) | _ippt) (ppO)
1
0.0 (1849 | 1495
2.5 -18.26 14 25
5.0 -18.04 | 1444
75 .17.95 14.48
10.0 21847 | 1407
125 <18.27 1426
15.0 -19.28 14.09
17.5 -18.69 14.86
20.0 -18.47 15.04
225 -18.55 15.27
25.0 -18.34 1513
27,5 -18.18 1457
30.0 -18.5¢ 1522
22.5 -19.05 14.95
35.0 -18.91 1473
37a 18.20 14.42
20.0 17.87 14.63
42,5 -17.40 13.69
45.0 -17.27 | 1351
47,5 -17.43 13.6a
60,0 -18.05 | 14.11
52,5 -18.30 14 28
56,0 1888 {1423
575 -18.98 14.83
50.0 19.39 | 1460
62.5 1918 14.08
65.0 1919 | 140*
67,5 -19.66 13.02
70.0 -19.34 | t4.2a
72.5 -18.30 15.17
75.0 17.94 14,68
77.5 -18.48
80.0 -18.68 14.04
82.5 -16 6a 1420
520 -19.70 %462
872.5 -1 &t 14 06




90.0 -18.35 | 1433
92.5 -18.04 13.95
95.0 -10.3¢ 14.57
97.5 -18.23 14.24
100.0 -18.43 13.55
108.0 -19.18 13.22
110.0 .18.17 15,53
115.0 .18 54 14.00
120.0 -19.17 13.62
12s.0 .18.65 13.57
130.0 1777 14.54
135.0 17,82 13.95
140.0 19,34 13.10
145.0 -18.31 1409
150. -17.78 14.20
155. -17.85 14 38
160.0 -19.98 13.29
165.0 | .18.21 14.40
170.0 -17 41 14.87
175.0 [ .17.08 14.15
t 775 | e 14.33
180.0 -19.50 13 16
182 -19.47 13.35
185. -18.28 14.79
187. -17.18 15.58
190.0 -17.08 1466
192.5 -16.97 13.55
195.0 -17.11 14.12
197.5 18.19 14.72
200.0 -18.93 14.08
202.5 .18.54 14.93
205.0 17 84 16.13
207,5 | _-17.78 1622
210.0 -17.40 14.59
21e.3 1r42 | 1433
215.0 .19.59 13.51
217.5 -19.80 13.46
226. ¢ -18.97 14 02
222.s 17.*3 15.54
225.0 7. 16 00
227.5 7. 15,21
230.0 17.2] 13.64
232.5 -17.94 14.07
235.0 .20.72 12.62
237.5 -19.76 13.76
240.0 -18.28 15.20
242 -17.44 15.15
245. -17.38 15.1%
247. -17.23 14.23
280.0 -17.61 14.23
252.5% -19.23 4.30
5.0 -19.40 4.07
257.5 -18.83 4.54
260.0 -17.90 15.02
202.9 <170 " w87
285.0 -17.00 13.59
2875 -18.90 13 82
270.0 .18.47 13.92
2725 -21.09 12.87
275.0 .20.24 13.55
WHALEALE - B8uai
OATE KILLED -24SEPTEMBER 1088
LOCATION + IKAKTOVIK ALASKA
SEX - FEMALE
BOOYLENGTH=149m |
BALEEMILENGTH « 297 m
AVERAGE DEL C13 » 318.81
AVERAGE DEL N15 « 18382
BALEEN LENGTH DELC13 | OELN1S
[cm) (PPY) (PPt
0.0 -19. 32
25 -18.92 2.76
5.0 .10.45 2.74
75 -18.61 2.9s
10,0 -18.57 13.76
12.5 -1S72 14.28
15.0 -16.62 S4
175 -19.38 33
20.0 -20.41 64
22.s .19.53 13.55
25.0 -18.97 14.30
275 18. SO 13.92
30.0 -18.88 14.24
32.s -18.47 13.78
5.0 -16,63 13.74
7.5 -19.08 13.97
40.0 -19.18 14 06
425 18.75 13.82
450 18,59 13.63

94

47,5 .1S550 409
50.0 -18 40 4.15
52.5 .1s04 3.ss
5s.0 -19 09 13.08
57.5 .19.46 13.66
60.0 -167% 14 04
62.5 -16.98 1401
6S.0 -18.57 14,21
67.5 -10.02 14.43
70.0 -192s 13.54
72.5 -19.55 13.30
75.0 -19.94 /- 1o
775 -19.50 13.12
80.0 -18.42 13.09
82.5 -18.78 12.89
858 -18.97 13.59
67.S -18.75 13.49
20.0 -19.04 13.84
2.5 -20.20 13.39
95.0 -19.58 1301
a7.8 -18.59 13.09
100.0 -17.85 12.88
102.5 -18.48 13.27
105.0 -18.47 13.24
‘N7.8 -18.75 13.32
110.0 -19.21 13.23
1125 -18.24 12.06
115.0 -18.80 13.80
117.5 -138.51 14 53
0. -18.84 14.71
122. -18.54 14.27
125. -18.45 13.77
127. -19.08 13.21
130. -19.25 13.01
132 -19.18 12.54
135.0 -18.60 13.32
137.5 -18.09 14.05
140.0 -18.07 13.80
142.8 -17.99 11.54
14% -18.27 13.54
147.5 -19.22 12.39
150.¢ -19.28 12.57
152, -18.51 13.28
185, 2179 14.01
157. -18.0 13.94
1610.0 -17.6 13.79
182.5 -17.31 13.84
165.0 -18 .14 13.48
167.5 -18.25 12.82
179.0 18.88 12.47
172.5 1850 | 1328 |
17'8. -18.33 13.08
177. -18. 444 13.° 76
180.0 | 18.40 | 14.03
{825 17.98
lis.0 -18.78
187.5 -20.12
19i0.0 -19.38
19§ -18.968
a8, -17.96
197 -18.00
200.¢ -18.34
202.5 -18.30
205.0 -18.87
207. -19 58
210, -19.91
212, -18.82
215, -17.91
217, -18.10
220, -18.40
222. -18.28
225.0 -19.40
227.5 -19.31
230.0 -18.9Q
232.5 -17.84
235.0 -17.95
237.5 -17.83
240.0 -12.37
242, -18.83
245, -19.76
247. -19.28
2500 -17.89
252. -17.30
255. -17.41
257. -17.32
288.8 -17.57
282.5 -18.18
205.0 -19.47
2475 -19.07
2710.0 <18.07
272.5 -17.92
275.0 -17.8%9
272.5 -1? 17 4
280.0 { .175S




282.3 116 1312
285.0 -182 1294
2875 -1 83 1337
290. .1 90 1383
202. -1 79 14 82
295.0 -1 84
2975 135 1303
300. -1 81
302. .1 159 11S7
308, -1 48 12.25
307.5 .1 14 1349
310.0 197 1320
3125 189 1434
3150 120 1412
3175 106 1234
3200 1 1074 1278
3225 10 199 12.25
1
|
|
WHALE - 88WW1 | |
|
DATE KILLED - 25 APRIL 1988
LOCATION - WAINWRIGHT, ALASKA
SEX - FEMALE .
BOOY LENGTH=79m |
BALEEN LENGTH - 0.77m
AVERAGE DEL C13--1827
AVERAGE DEL N15 «_15.45
T
BALEEN LENGTH DELC13 | DEL N1S
(cm} (PP1) (PPt}
1
0.0 -18.71 1639
2.5 -18.42 1634
5.0 17.99 1804
75 -17.98 15 47
10.0 17 94 1511
125 -18.02 15.03
15.9 -18.04 150a
175 -18.03 1543
20,0 -18.02 15.18
22,5 -18.01 1509
25.0 18.08 1502
27.5 .18.03 15 00
20.0 -18.18 1545
32.5 18 45 1557
35,0 -18.58 1563
37.5 -18.58 15.63
40.0 -18 63 1561
42.5 | _-18e9 1541
45.0 18,85 1522
47. % | -1909 15.13
60.0 T .19 40 1515
52.5 .19.47 1486
55.0 18,97 15 18
57.5 -18.34
60.0 -17.82 1569
62.5 .17 50 1600
65.0 .17 34 1810
67.5 -17.35 1556
70.0 17.82
72,5 -18 06 1521
75.0 -18.18 1530
|
WHALE - 28WW2 ]
L
DATE KILLED - 26 APRIL 1988
LOCATION - WAINWRIGHT, ALASKA
SEX - MALE |
BOOY LENGTH=9.1m |
BALEEN LENGTH « 098 m
AVERAGE DEL C13 » -18.91
AVERAGE DEL N1S = 1491
!
BALEEN LENGTH DEL C13 | DEL W15
tem) [_(epn) T3]
0.0 103 167 |
2.5 146 172
5.0 -1 834 1 .51
7.5 -1.39 113
10. -1 .40 1 72
12. 122 | 118
15, 2125 132
175 2181 1 62
200 1438 1 Sa
22.5 .1 87 | €Y
25.0 1 159 | a0
215 140 1 97
30. 114 153
32, -1 .08 | @7
35, 1 98 1 21
37.5 .1 96 1 45

95

400 -18 85 18.01
425 -1.2.80
45,0 .1.3.87 15.86 .
475 -18.79 15,95
60.0 -18 78 15 64
52.5 -18.78 15 49
55.0 -18.51 1501
57.5 -18.39 14.69
(oY) ~18.40 14 73
82.5 18,42 14,50
5.0 -18 81 1513
675 -15.s! 14.50
700 -19.34 14.50
725 -19.63 14.19
75.0 19.73 14.04
775 -19.60 1403
80.0 19,6/ 14.19
82.5 -19.84 [ 1426
95.0 -19.52 T 14.34
175 19.12 1462
1 $0.0 -18.38 | 15.01
I 92.5 -18.25 14.66
85.0 -18.21 | 14.81
97 E croivs g
I I
WHALE - 88WW3 |
{
DATE KILLED - 8 MAY 1388
LOCATION - WAINWRIGHT, ALASKA
SEX - MALE
laoov LENGTH = 134m
BALEEN LENGTH=2.1m
AVERAGE DEL C13 » -13.86
AVERAGE DEL N15 = 13.82
BALEEN LENGTH DELC13 __ DEL Ni5
(cm) L _(PPY | (PPY
0.0 .19.73
5 -18.85 14.84
0 -19.10 14.30
5 -19.13 1424
10.0 .18.48 13.53
12. -18.83 1313
15, -20.01 13 30
17. -20.32 14.18
200 +20.21 1448
225 -19.82 15.08
25.0 -19.18 14.60
272 -19.48 13.71
30,0 -22.16 12.88
32.8 .21.87 12:88
350 -20.77 14.10
375 -20.04 14.6
40.0 -19.88 14.4
42.5 +19.34 148
45.0 1919 14.10
475 23,46 12.51
$0.0 -22.05 13.10
52.5 -20.80 14.37
) -20.24 14.77
575 -20.38 14.68
80.0 .20.50 14.72
825 -20.32 13.91
85.0 -22.7% 13.19
87.5 -21.09 13.41
70.0 -19.67 1426
72.5 -19.38 14 16
75.0 1914 14.31
3 -19.36 14,02
20.0 [ -19.87 1413
62.5 | 2127 | 13.82
55.0 -21.24  }12.65
"z . t w72 13.21
90.0 -19.63 1337
025 -19.10 15.1%
5.0 -19.11 14.43
atx -18.98 13.88
100.0 -19.25 13.65
102.5 -19.38 13.58
108. -19.58 12.93
107, 1911 13.47
110, -18.94 13.78
112 -18.97 14.34
18, -18.84 14.12
17, .18.84 13 61
120.0 .19.26 13.48
122. -19.89 1320
125.0 -19.84 12.63
127.5 .18.94 13.47
130.9 .18.89 14,01
132.5 | _-18.77 14 18




1315.0 -18.41 13 84
137.5 -18.38 13.36
140.0 19.52 13.09
1425 -19.62 i2.52
145.0 -19.01 13.70
147.5 18.74 14.36
150.0 -18.30 14.80
152.5 18.49 14.81
155.0 18.32 13.91
157. s .20.64 13.29
160.0 -20.54 12.67
182.5 -10, 53 12.8
165.0 -19.29 140
167.5 19,18 14.4
170.0 19.21 14.48
172.5 -19.20 14.14
175.0 .19.08 14.07
177. .20.25 13.87
180. -21.05 13.23
182, -20.83 13.00
185.0 .19.80 13.22
187.5 .18.87 14.60
190 " -18.08 15.32
192.5 [ -17.45 13.84
19s.0 17.61 13.49
197,5 1793 13,73
200.0 .21.24 12.95
202.5 | 2121 13.15
205.0 .19.98 12.35
207.5 | -19.44 14.40
1
WHALE - 8081 DISTAL !
|
DATE KRLED - 23 APRIL1988
LOCATION - BARROW, ALASKA
SEX - FEMALE
BODY LENGTH-88m |
BALEENLENGTH= 0.87 /%
AVERAGE DEL C13 =855
AVERAGE DEL N15 = 1655
BALEEN LENGTH DELC13 | DEL N15
{em) {ppY (PDY |
0.0 -18.48 15.84
25 -18.51 15.56
5.0 -18.84 14,50
75 1s.71 15.17
too -18.84 14.56
12.5 -18.54 14.85
15.0 -18.55 15.00
7,5 1914 14.04
20.0 .19.16 14.11
22.5 -19.10 14.01
25. -18.84 14.57
27. 1827 1558
30. -18.14 15.99
32.% -18.03 15.66
35.0 -17.90 15,06
375 17.92 15.06
40.0 -17.99 15.16
42.5 -18.01 15.19
45.0 -18.14 14.95
47.5 -18.0% 14.39
50.0 -18.15 14,51
52.5 -16.27 14.80
55.0 -18.38 1527
57.5- 15,74 1531
50.0 -16.31 15,67
52.5 -16,55 14.45
55.0 19,40 1477
67.5 -19.35 15.13
70.0 -19.48 14.93
72.5 -19.24 14.96
75.0 -16,56 15.36
77.5 16,10 15.64
50.0 -17.6% 13.30
52.5 17.68 15.14
25.0 -18.11 15.08
57,5 -19.23 1492

WHALE - 0081 MEDIAL

- —
DATE KIKLED - 23 APRIL1980

LOCATION - BARROW, ALASKA

SEX - FEMALE |
BOOY LENGTH=89m _ |
BALEEN LENGTH = 1.03m

AVERAGE DEL C13 = -18.51

AVERAGE DEL N15 = 14.93

96

BALEENLENGTH DELC13 | DEL N5
