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ABSTRACT

This report describes the results of the stable isotope analyses of
bowhead whale tissue samples and bowhead whale prey organisms collected by
the principal investigator and the North Slope Borough over the years 1987
to 1991. The goal of the study was to provide detalil on previous findings
regarding the isotope ratio gradients evident in the zooplankton and to
verify previous findings regarding the growth rates and age determination
techniques developed for bowhead whales. By virtue of four opportunities
to sample zooplankton in Russian waters off the Chukotka Peninsula and in
the Gulf of Anadyr, we now have data from areas where bowheads feed on the
return migration and from most of their overwintering range. We also have
collected additional samples from the U.S. side of the Chukchi Sea on

- several cruises and have statistically analyzed these data. The years in

which sampling occurred offer an opportunity to investigate the effects of
marked variation in physical environment--1987 and 1989 were very light
ice years whereas 1988 was one of the heaviest ice years on record in the
Chukchi and northern Bering seas. The Bering Sea did not become totally
ice~free at any time in the summer of 1988.

Our findings support the initial conclusions (Saupe et al. 1989) that
the zooplankton of the western Beaufort, Bering and southern Chukchi seas
are enriched in "“C relative to the easternlgeaufort Sea. We also
confirmed that euphausiids are enriched in C relative to copepods, first
reported by Schell et al. (1987). On the ecosystem scale, the zooplankton
sampled in 1987 are approximately one part per thousand enriched in "°C
relative to the same taxa sampled in 1988 and 1989. Statistical tests on
the isotope ratios from subregions in the Bering, Chukchi and Beaufort seas
indicate that the carbon isotope ratios in zooplankton arelghe same in the
Bering and Chukchi seas but are significantly depleted in "°C progressing
eastward across the Beaufort Sea.

The analysis of baleen from bowhead whales 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 whales are
slow-growing (~0.5 m/yr) and the young animals between year one and about 6
= 7 years of age undergo a period of little or no linear growth. We
estimate that bowheads require 15 - 17 years to reach the length of sexual
maturity, i.e. 13 - 14 m.

By comparing the baleen isotope ratios from the adult whales sampled
(n = 17) we have constructed a 20 year record of the isotope ratios in the
phytoplankton of the northern Bering and Chukchi seas, assuming that the
baleen accurately reflects the carbon isotope ratios of the primary
producers. This long-term record was compared with the temperature
anomalies in surface waters of the Bering Sea and we find that the 8 °C of
the zooplankton is inversely correlated with temperature. These findings
have considerable importance in that they test current models attempting to
relate ocean temperature, and atmospheric carbon dioxide levels with the
8 C of ocean sediment organiclgatter. Our data indicate that the models
do not correctly predict the 8 °C of primary qroduction and that dissolved
carbon dioxide concentrations do not govern 6 °C of phytoplankton.

éomparison of bowhead whale and right whale baleen from the. northern
hemisphere with right whale baleen from the southern hemisggere shows that
northern hemisphere zooplankton are much more enriched in "°N and "°C than
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zooplankt&n from the same latitudes in the S. Atlantic and Southern oceans
growing unher similar physical conditions. These data indirectly support
the "iron limitation" hypothesis for the Southern Ocean and indicate that
isotope ratios in marine phytoplankton are governed primarily by algal
growth rat?s and not by either temperature or the size of the dissolved
carbon dioxide pool [COz(aq)]. These findings have implications with

regard to paleoclimate records in sediments and predicting the effects of
climatic warming and atmospheric carbon dioxide increases. This work is.
currently being completed and will be reported in the near future.
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EXECUTIVE SUMMARY

This work is a continuation of a study begun in 1985 as a subcontractor
to LGL Ecological Research Associates on the importance of the eastern
Beaufort Sea to the feeding of bowhead wha%gs. At that time we undertook a
comparison of thé carbon isotope ratios (8 C) in bowhead whale baleen
plates with the 8§ "C values of zooplankton from around the range of the
whales. The results were very encouraging and the study was expanded in
1986. From the 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 much slower than reported rates for right whales (Eubalaena
glacialis). The findings were reported in the Final Report for MMS Study
87-0037. -

The conclusions that we presented (Schell et al. 1987) based on this
past data were criticized by a review panel convened by the North Slope
Borough (1987). They felt there were too few data regarding (1) the
zooplankton 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. We
recognized these shortcomings well before the review and sought to collect
the necessary samples to fill the data gaps using ships of opportunity.
This report presents the results of the stable isotope analysis of the
samples collected over the following years.

Zooplankton Sampling

The politichl events of the past few years have contributed profoundly

" to .the success of this study. The major criticism that no zooplankton

sampling had been conducted in the waters on the Russian (ne’ Soviet Union)

side of the dateline has been completely removed through four sampling

trips in waters of the western Bering Sea and the western Chukchi Sea
covering virtually all of the known range of the western Arctic population
of bowhead whales. Overall, more than 200 stations were occupied on ten
cruises and opportunistically collected samples from other research
programs in the region were analyzed when avallable.

Carbon Isotope Ratios in Zooplankton

Analysis of zooplankton 613C from the above cruises has shown that
there is little or no statistically significant difference (at the <0.0S
level) between the Chukchi and Bering seas. This is not unreasonable in
that transport of water northward through the Bering Strait tends to
displace the Bering Sea zooplankton community. The primary isotopic
gradient in Alaskan waters occurs across the Alaskan Beaufort Sea with 6 C
of copepods and euphausiids approximately 3.5 - 4 /00 lighter near the
Alaska-Canada border thanign the Chukchi Sea west of Point Barrow.
Statistical analysis of 8 "C values between cruises and interannually also
showed little difference within the same region. Analysis of isotope
ratios of copepods and euphausiids collected on subsequent cruises
revealed some small interannual di{;erences but these differences were
of ten masked by a large range of 8 C values with samples from each
cru%se As noted by Saupe et al. (1989), euphausiids are enriched

3C relative to copepods by approximately 1. 5°/00.

10
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The new;data confirm the findings -we presented in Saupe et al. (1989)
that theregis a-persistent isotopic gradient across the winter-summer range
of the bowhead whale. The feeding by the wha%gs on zooplankton across this
gradient imparts the marked oscillations in 8 °C evident in the baleen
plates. i
i
!
| :
Through cooperation between the Alaska Eskimo Whaling Commission and
the North Slope Borough Department of Wildlife Management, baleen plates
have been obtalned from most of the whales killed between 1987 and 1990.
Although no MMS funding was available for analyzing the 1989 and 1990
samples we:have sought to keep the isotopic record continuous over these
years by analyzing as many plates as feasible with support from the UAF.
This has enabled the long-term analyses of temperature records and provided
support toiobtain 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.

Baleen Sampling

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 growing and undergo a
period of little or no growth of body length of 4 - 6 years duration
following weaning during which:- time their baleen continues to lengthen. We
interpret this as a period in which the whales are undergoing the
necessary morphological change to become efficient filter feeders.

’Long—term Cycles in Zooplankton Carbon Isotope Ratios

The long term (decade) 5'3C values ogazooplankton in the Bering-Chukchi
seas were determined by averaging the 8 C values from the baleen plates
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 oyer both space and time, provide a much better average for the
zooplankton 8" °C than can be obtained by net sampling from ships on a
limited time basis.  The plates from 17 adult and subadult whales were

_analyzed in this manner and the baleen values from each given year were
averaged. |For 1990, only two plates were used, since only a limited effort
has been made to analyze baleen since 1988.

Temperature anomalies from the Bering Sea were obtained from long-term
sea surface temperature data assembled by Scripps Oceanographic
Institution. These data, when plotted on 9 month and five-year running
means revealed that there is an inverse relationship between 8 °C and sea
surface temperature on a decadal time scale but there is no apparent shift
in response to a marked ~2.5 yr temperature cycle of similar amplitude in
Bering Sea! A 19—Year cycle of about 1°C in average sea surface temperature
is reflected in & C q a cycle of 1 °/0o. Correlation analysis of the two
curves reveals that '8 °C lags sea surface temperature by approximately 1 -
2 years. Th1s is reasonable given the time constraints between fixing
carbon and pa551ng it up the food chain and the seasonal migrations of the
whales. ;

'
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Environment. - .?

'Recent models (Rau arid DesMarais 1991, 1992 ;Rau et al. 1989) argue
that the isotopeiratios of plankton in the world oceans vary in response
to changes in the size of the dissolved carbon dioxide pool [CO (aq)]. The

models explain the progressive decrease in plankton 8% toward the polar
regions as a response to the increasing [COz(aq)] associated with colder

water. Through the use of our isotopic data on the bowhead whales and
additional data from our analyses of right whale baleen plates from the
South Atlan}%c, ée find that these models are not accurate predictors of
trends in 8 °C. The whale data indicate that 1) the northern hemisphere is
characterized by' “C-enriched zooplankton relative to gimilar latitudes and
temperatures in the southern hemisphere and that 2) & °C increases with
decreasing temperature in the Bering Sea, exactly opposite to model
predictions. Nitrogen isotope data indicate that the phytoplankton of the
southern ocean are growing slowly. in excess nutrients and this low growth
rate is associated with increased discrimination for the lighter isotope.
Since temperaturé, [COz(aq)] and light regimes are similar in both

heﬁispheres at high latitudes, these variables are unlikely to be the
source of the reduced growth rates. Our findings are not inconsistent with
the hypohtesis that the "iron limitation" associated with low inputs of

aeoclian dust may' be responsible for the low rates of phytoplankton

productivity and: consequent low 5%C of plankton in the Southern Ocean.




| ‘ INTRODUCTION AND OBJECTIVES
!

Background

This project sought to acquire information on the natural history and
"habitat requirements of bowhead whales (Balaena mysticetus) in arctic
Alaska. The technique employed 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 baleen plates of bowhead whales serve as
feeding records in that the stable isotopes are incorporated into the
protein atlthe time of feeding and remain unchanged thereafter. Since the
isotope abundances in the plates must be matched with prey from the
differing geographic regions in which the animals feed, zooplankton samples
were collected using ships of opportunity at locations throughout the
Bering and !Chukchi seas. Bowhead whale tissue samples were obtained from
harvested whales in 1987 - 1990 through cooperation of the North Slope
Borough. The analysis and interpretation of the stable isotope data from
these samp%es constituted the tasks of this project.

'

t 'Isotope Ratios in Food Web Studies

i

Ecosystem studies involving biochemical systems usually depend upon two

approaches.! One approach is to construct budgets or mass balances of a key
element and attempt to determine which fluxes dominate these budgets. The
second approach measures the key rates or processes within the system and
then attempts to relate the findings to the overall goal. Although ideally
the two approaches should be complementary and finally coalesce into a
better understanding of the ecosystem, this goal is usually difficult to
attain. There may be mismatches between time and space scales of the two
approacheslor processes which can not be determined to the required
accuracy. Many of these quandaries are evident in any attempt at
estimatingithe feeding requirements of bowhead whales. Because stable
isotope ratios can contribute both source (tracer) information and process
1nformation, they are ideally suited for the measurement of elemental
movements—-in this case carbon.

The field of stable isotope tracers has steadily expanded and a wealth
of 1nformation on terrestrial and aquatic applications is now available.
Fry and Sherr (1984) and Peterson and Fry (1987) review these applications
and dlscuss the strengths and weaknesses of the many studies. Rundel et
al.(1989) present a series of papers on various applications including
several muﬁtiple isotope tracer studies.

The fihelity of consumers to the isotopic compositions of diet
underlies all natural abundance studies. DeNiro and Epstein (1978) plotted
diet vs. consumer isotope ratio and found that the transfer was
conservatlve with regard to the whole animal. A small enrichment occurs of
about one /oo per trophic step, typically slightly larger with herbivores
.and less wi'th carnivores. This has been documented in both field and
laboratory studles (see review by Peterson and Fry 1987, McConnaughey and
McRoy, 1979) Jones et al.(1981) documented the change in isotope ratios
of cattle fed C-3 plants then changed to C-4 plants, then switched back
again. W1th1n 70 days, newly grown hair had reached equilibrium with the
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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 similar study,
Boutton et al. (1988) showed that the milk produced by dairy cows very
rapidly approached the isotopic composition of a new diet. The milk
precursor pool in the cow was estimated to have a half-life of 0.9 day and
a mass of 7 kg indicating an efficient conversion of food into blood
proteins and then to milk.

" Within organisms, the complex 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). :Muscle tissue tends to closely approximate diet 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
baleen averaged about one °/0o heavier than muscle which in turn was about
6°/00 heavier than lipids. Polar bears, (Ursus maritimus) which are 1 - 2
trophic levels above bowhead whales, also show an enrichment in keratin
5'3C of 1-2%/00 reélative to the whales. As more and more studies are
performed on ecosystem processes, the usefulness of stable isotope ratios
as ‘tracers has become increasingly evident.

Natural history investigations of the large baleen whales present
formidable problems due to the difficulties in observing the animals in
their natural environments. Attempts to determine growth rates of
whalesthrough aerial photogrammetry (Koski et al. 1991) has proved very
difficult and only ten resightings of <10 m whales have been reported.
Recently we have shown (Schell et al. 1989a, b) however, that bowhead
whales (Balaena mysticetus) have marked annual oscillations in stable
carbon and nitrogen isotope abundances along the length of the baleen
plates in the mouth. These oscillations result from the annual migration
of the animals from wintering grounds in the Bering Sea to the summering
areas of the Canadian Beaufort Sea. Zooplankton along the migrational path
have differing isotopic abundances of carbon and nitrogen which are
reflected in the composition of the keratin in the continuously growing
baleen plates. Since up to 20 years feeding record may be present in the
plates of a largé 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
large variations in B. mysticetus, and Schell et al. 1989b) presented a
revised growth rate for B. mysticetus, determined through 1sotopic aging
techniques.

The isotope ratios in the baleen and especially in the muscle and
visceral fat of animals killed in the spring compared 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 migratory range. The average °C
isotopic abundance in visceral fat and muscle tissue from spring-killed B.
mysticetus was enriched by 2.1 °/00 relative to two fall-killed animals
implying that a major fraction of the total carbon of the animal was
derived from the western and southern parts of their annual range.
Although at this time it is impossible to accurately estimate the relative
amounts of food that the whales obtain from the Beaufort versus Chukchi
versus Bering seas, these data contrast with previous feeding scenarios

14




which suggested that bowheads feed more heavily in the summer in the
eastern Beaufort Sea and relied almost entirely on stored reserves for the
winter (Lorry and Frost, 1984; Lowry et al. 1987).

i OBJECTIVES

Our overall goal is to use the isotopic gradients in the zooplankton of
the Bering%Chukchi-Beaufort seas as natural tracers to determine the
habitat dependencies and feeding strategies of the bowhead whale. The
objectives of this study are listed as specific tasks below:

1. Comﬁlete isotopic analysis on the baleen and bowhead whale tissue
samples co}lected over the 1987 and 1988 Inupiat whaling seasons.

2. Complete isotopic analysis on zooplankton collected from the Bering
and Chukchi seas during 1987 - 1991. The samples obtained span almost the
entire range of the western population of bowhead whales 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 Gulf
and off the Chukotka peninsula.

|

3. Collect and analyze samples of water column total carbon dioxide to

test whether [CO (aq)] isotope ratios were one of the mechanisms causing

the geographlc shift in isotopic abundances Although stripping and mass
spectrometry of these sample yields the 6 C of total carbon diox1del5 the
relatively uniform temperature regimes allow approximation of the & C of
the [CO (aq)] These samples were collected concurrently with the

Vzooplankton sampling on some of the cruises noted below.

4. Interpret and synthesize new data in context with past findings to
confirm ori deny current interpretations of bowhead whale natural history
with special reference to the role of the eastern Alaskan Beaufort Sea as
feeding habitat. Data were tested statistically to obtain seasonal and
geographic. patterns which may be applied toward estimating the food
acquired by bowhead whales from the various habitats occupied over the
seasonal migration. Details of the statistical treatments are described in
Methods, below.

] :

These samples provide a comprehensive assessment of bowhead whale prey
over most of the range of the animals and comparative samples from adjacent
waters such as the eastern half of the Bering Strait. Fortuitously, the
sampling also occurred at the extremes of ice conditions. Year 1987 was
one of the: lightest:ice years ever recorded and 1988 was the heaviest ice
year recorded since satellite imagery has been available. This contrast
may have affected primary productivity regimes over the summer season and
contributed to differing isotope ratios in the resulting food chain.

b

METHODS

Isotope Samples

Zooplankton Sampling -- Samples 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 column to within 5 - 10 m of

the bottom. Multiple tows were taken until sufficient sample size was
obtained to provide enough\biomass to allow isotoplc analysis on the major
taxa present. Samples wefe sorted on board as soon as possible, to the
spe?ies level if feasible, or at least to general taxon. Sorted samples
containing greatér than 200 mg C wet weight were acidified with 10 percent
HCl to remove carbonates and dried to constant weight. A subsample of
approxlmately 15'mg was then ground with copper oxide and placed in a 9 mm
x 200 mm quartz tube. The tubes were loaded on a vacuum manifold and
evacuated to <5 mTorr, then sealed with a torch for combustion. Samples
were combusted at 870° for 2 hr and allowed to cool overnight. At this
point the sample-had been converted to carbon dioxide, nitrogen, water and
sulfur 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 mm glass tublng for
later mass spectrometry.

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

Alpha Helix . HX87 7 - 18 June 1987

R/V

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

R/V Surveyor ? su87 16 September - 7 October 1987

R/V Alpha Helix ° IE88 25 April - 15 May 1988

R/V Akademik Korolev AK88 24 July - 3 September 1988

R/V Thomas Washington W8S 9 - 29 September, 1988

R/V Surveyor SuUss 19 September - 14 October 1988
R/V. Surveyor ? SU89 19 September - 9 October 1989

R/V Surveyor ; SU90 27 September - 24 October 1990
R/K Surveyor ; sSu9il 22 September - 11 October 1991

Baleen Samples -- Specimens of the longest baleen plates from the
whales listed in:Table 3 were collected by personnel of the North Slope
Borough Department of Wildlife Management. Upon receipt, plates were
cleaned of adhered gum tissue and then scrubbed with steel wool to remove
surface films of!algae and other foreign matter. A strip of adhesive tape
marked off in centimeters was placed along the length and the baleen
sampled at 2.5 cm intervals using a flexible shaft engraving tool. The
fine powdered baleen was collected and stored in a vial until treated and
combusted as described above.

¢ Muscle ggg,EgL Samples -- The samples of frozen soft tissue were
trimmed while frozen to remove possible surface contaminants and then a
subsample of approximately five grams of muscle or fat was dried at 70° to
constant weight.' Muscle tissue was converted to a hard solid by drying,
but the fatty tissues were rendered to a clear or yellowish oil.
Subsamples of musScle were treated similarly to the baleen. The oil from
fats was subsampled with a micropipette and approximately 15 mg placed onto
a piece of preco@busted glass fiber filter paper. This was then ground
with copper oxide and treated as above. No nitrogen samples were collected
from the oil due to the extremely low N content.
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Figure 1. Station locations for zooplankton stable isotope samples, SU87
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Total Dissoived Carbon Dioxide -- Water samples were collected from
two cruises for -analysis of the 8 °C of the total dissolved carbon dioxide.
Samples of 150 mi of seawater were transferred to a flask containing 4 ml
of concentrated phosphori¢ 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 from water, the gas was sealed i?to short lengths of glass
tube. The carbon dioxide was later run _for 8 °C on the mass spectrometer.

Data from two cruises showed that the & "C values were typical of seawater
CO2 (Kroopnick, 1973), and no further samples were obtained until the final

cruise in the suﬁmer of 1991.

Isotope Ratio Analysis —- Mass spectrometry was performed using a VG
Isogas mass spectrometer. Machine reproducibility was typically better
than +0.05 ppt on split samples and overall sample reproducibility was
better than +0.2 ppt on replicates carried through the entire process.

' Statistical Analyses
]

StatisticaliTreatment of Data —-- Kruskal-Wallis non-parametric tests
were used to identify significant differences among locations for major
taxonomic groups . (Conover 1980, Zar 1984). If the Kruskal-Wallis test was
significant (p<0.05), we used Tukey’s multiple comparison procedure (e.g.,
Zar. 1984) to examine all possible pairwise differences between locations.
Using a SAS/GLM computer statistical package, a two-way ANOVA on the ranked
data was also employed to test for significant differences between the
isotope ratios of taxonomic groups at given locations as well as between
isotope ratios of each taxonomic group among locations (Conover and Iman,
1981). Major groups included copepods, euphausiids, and chaetognaths.

Significant différences between cruises were also tested for major taxa
groups. - :

! Regional Afeas - The study area was divided into the following

regions for statistical analysis:

Canadian Beaufort Sea (130.46-138.46 °W, 69.00-71.95 °N)
Eastern Alaskan Beaufort Sea (139.47-143.70 °W, 69.00-71.95 °N)
Central Alaskan Beaufort Sea (144.02-149.90 °W, 69.00-71.95 °N)
Western Alaskan Beaufort Sea (152.65-156.50 °W, 69.00-71.95 °N)
Northern 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)
. Western 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)
Western Bering Sea (175.00 °W-179.85 E, 53.93-67.00 °N)
Southern Bering Sea (170.67-172.86 °W, 57.47-60.00 °N)

]

- These regions are depicted in Figure 6. In a second analysis, the
Canadian, Eastern Alaskan, Central Alaskan and Western Alaskan Beaufort
seas were combined into the region Beaufort Sea. The Eastern and Western -
Chukchi seas were combined to form the 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
Ber;ng Sea region remained as in the previous analysis.
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DATA MANAGEMENT
Qualitx Assurance and Control

In-house Quality Assurance and Control -- sample processing and mass
spectrometry results are incorporated into a rigorous in-house quality
control and assurance program. Baleen is subsampled from plates collected
and identified as to animal and date by personnel of the North Slope
Borough Dept. of Wildlife Management. Baleen plates are engraved with an
identifying number to preclude loss of attached identifiers during cleaning
"and subsampling. The subsamples are stored in labeled vials. Both baleen
plates and vialed subsamples are available for resampling in case of
handling mishaps. During collection of carbon dioxide and nitrogen from

combusted samples, gas samples are split to provide exact replicates to
test mass spectrometer replicability.

Laboratory standards consist of organic carbon standards provided by

H

23

;e




!
i
!

the National Buréau of Standards. We also maintain secondary working
standards of tank gases and a bowhead whale baleen standard that has been
calibrated in our laboratory and at the University of Texas and the Marine
Biological Laboratory, Woods Hole, Massachusetts. Baleen standards are
carried through the entire’ analytical procedure at regular intervals and
whenever new reagents are used or any change in procedure occurs.

i Internal consistency and replicability was tested by running two
plates from opposite sides of the mouth from the same whale (87B3-A,B).
The traces from these plates are shown in Fig. 12 (RESULTS). The very
close conformation of the two analyses is strong indication that the

- isotopic compositions of the baleen plates are identical at temporally

equivalent locations along the longitudinal axes. To test if all plates in
one side of the baleen rack gave the same isotopic trace, three plates were
collected from whale 89B1. One plate came from the distal portion, one
frqm the middle pf the rack and one from the proximal portion. All plates
gave almost identical traces with the middle plate showing a slightly
faster growth rate and longer total length (Figure 11, RESULTS).

b ;s

: [ Data Management

In-house Data Management -~ Data are recorded in three forms. (1)

Samples are identified in laboratory books and the isotope ratios recorded
in ‘hard copy. (2) The mass spectrometer computer prints out a machine

‘record of the sample and the statistics of the analysis; and (3) all data

are stored on computer files (Lotus 1-2-3) with periodic back-up.

. Data Archiving Program -- No specific format has been established by
the National Oceanographic 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.
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RESULTS

Carbon Isotope Ratio Data

!

. L : '

Total{Seawater Carbon Dioxide 5139 -~ The seawater samples 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 latitud?s by
Kroopnick (1973) No significant differences were found in the & 3¢ of
total carbon dioxide between years or cruises. The range of values is over
4 °/oo and probably reflects the high primary productivity in the region
but these values cannot account for the gradients evident in the
zooplankton since the values are essentially the same as in the eastern
Alaskan Beaufort Sea. Here, Dunton (pers. comm.) found values ranging from
0.70 - 1. 0§ avg. = 0.91. The data obtained are shown in Figure 7.

Zooplankton Isotope Ratios -- Mass spectrometer results of 5%
for zooplankton by taxa and region were compiled and compared to
determine statlstlcally significant differences. Table 2 lists the
& °C averages, standard deviations, maximum and minimum values by
cruise. Reglonal differences are shown in Figures 8 - 10 and described
below. '

. Copepods -- Copepods typically comprised over 50% of the total number
of orgahis¢s from each net tow. Species included the following calanoid
copepods: Calanus marshallae, Pseudocalanus minutus, Eucalanus bungii
bungii, Metridia lucens, Neocalanus plumchrus, Neocalanus cristatus.
Inltially,iMetrldla lucens, a non-calanoid species, was not included in
statistical comparisons as a separate species since they are carnivorous
and were anticipated to be slightly enriched in 13¢. Later analysis

" showed, however, that their & "C values were essentially the same as
calanoid copepods (averages for cruises HX87 and AK88, -19.39 and -22.53
for Metridia; -21.02 and -22.41 for calanoid copepods, respectively. For
cruises where identification to species was impractical, calanoid copepods
were divided into size categories of small, medium and large. For
statistical purposes, copepods were combined together for each station and
an average '53C value determined.

Figure 8 sho¥§ the average & 3¢ values and sample size for copepods by
region. Copepod 8 C values from 193 stations had significant differences
among the eleven geographical areas (ANOVA on ranked values, F10,182 =
22.54, P<O0. 0001) Pairwise comparison showed significant differences

between’ regions Copepods from the Eastern Beaufort Sea were significantly

depleted relative to copepods from all other regions except the other
Beaufort Sea regions. The Canadian Beaufort Sea copepods were
51gnif1cant1y depleted relative to the Central Bering, Eastern Bering,
Western and Eastern Chukchi seas. The Central Beaufort Sea copepods were
depleted relative to those of the Western and Eastern Chukchi seas. The
copepods from the Southern Bering Sea were significantly enriched relative
to copepods from all other regions except the Western Chukchi Sea. This
one 1nstance may be misleading, however, since the Southern Bering samples
were collected in June and may not be temporally comparable. Western
Chukchi copepods were enriched relative to those of the Northern Chukchi
Sea and the Central Bering Sea.
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Figure 7. Carbon?isotope ratios (5'3C) for total dissolved carbon dioxide
samples from the Bering and Chukchi sea (n = 88). Alphanumerics denote
cruises (Table lﬁ from which samples were collected. Individual points are
from the eastern Beaufort Sea (70°31’N, 142°07°W) (K. Dunton, pers. comm.).
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Figure 8. Average copepod 1soto§§ ratlos for the subregions in Figure 6.
Upper values_in each area are 8 "C and sample number in parentheses; lower
“values are 6 N and sample number in parentheses.
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Table 2. ALerages, standard deviations, range and number of zooplankton
8 °C determinations for copepods, euphausiids and chaetognaths collected
from the Bering and Chukchi seas, 1987 - 1991.

i
{ Copepods
|

R/V Thomas Thompson 1987 (TH87)

(southeastern mean -21.

Chukchi and " s.d. 0.

northerniBering ‘maximum  -19,

seas) t minimum -22.
% n

R/V Surveydr 1987 (SU87)

(Kotzebue ! {Sound and mean -21.
northern Bering) s.d. 1.
! ‘maximum -19.
E minimum  -24.
' n
R/V Helix 1988 (IESS)
(northernfcentral mean =20
Bering Sea) s.d. 0.
oo maximum -19.
! minimum -21.
v ' n
R/V Akademik Korolev 1988 (AKS8S8)
(northern?Bering ' mean -22.
and southern s.d. 0
Chukchi seas) ‘maximum  -20.
* minimum  -25.
| n
R/V Thomas Washington 1988 (TW88)
(southern'Chukchi mean =21
and northern s.d. 1
Bering seas) maximum -19.
! minimum -24
; n
R/V Surveyor 1988 (SUS8)
(eastern Chukchi .= mean = -23
and northern s.d. 0.
Bering seas) ‘maximum -22.
' minimum = -24.
L n
R/V Surveyor 1989 (SU89)
(eastern Chukchi mean =22
Sea) ; , s.d. 1
1 maximum -18.
] minimum -24.
| .

n

i
|
J
i

22
63
92
42
32

66
29
74
42
32

.20

46
41

13

18

.98

54
25
31

.83
.23
58
.12

37

.46
56
36
58
19

.40
.08
90
72
39

27

14

-19.
.67
-18.
-20.

-20.
.83
-18.
-21.

-20.
.40
-19.
~-20.

=20.
.11
-17.
=22,

-=21.
.97
-19.
~22.

=21,
.74
=20.
-22.

-21.
.76
-19.
=22.

Euphausiids

42
40
27
33
22
47
76
11
08
58
79
72
73
65
24
16
86
89
17
40

07

a5

13
18
83

62
28

-20.
.23
-19.
-20.

~-20.
.42
-20.
.43

=21

-19.
.40
-19.
-20.

=21,
.94
-19.
=23.

-21.
.28
.65
-23.

-18

-20.
.69
=19,

=22

-20.
.68
-19.
=-21.

Chaetognéths

04
70
24
14
58
10
14
42
42
87
16
24
92
99
21
13
94
18
77

68

.04

14
59
60

86
21
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Table 2. (Continued)

k)

R/V Surveyor 1990 (SU90)
(Chukchi Sea) mean
: ’ s.d.
, . maximum
; . minimum
' : n
R/V Surveyor 1991 (SU91)
(Chukchi Sea) mean
: f s.d.
: : maximum
’ ' minimum
! | n
\ )

Copepods

=22.
.98
=20.
-24.

-22.
.23
-20.
-25.

65

70
38
17

46
63

32
18

Euphausiids

~20.

1.
-18.
=22.

=21

69
37
29
98
12

.04
.24
-19.
-23.

41
08
16

Chaetognaths

~19
0

-18.
=-21.

-20.

0.
-19.
-20.

}

Euphausiidsf—— Euphausiids were initially sorted into small, medium
and large sizes, !|but no differences in 8 °C were evident by size and the

data were pooled for regional comparisons.

cruises HX87, AK88, and SUSS.

F10,116 = 7.81, P<0.0001).

significant différences among regions.

Species were determined for
Species present included Thysanoessa raschii
and T.' inermis. iFigure ?5shows 8 C values and sample size for euphausiids
by region. Euphausiid 8 °C values for 127 stations had significant
differences among the eleven geographical areas (ANOVA on ranked values,
For euphausiids, palrwise comparison showed
Euphausiids from the Canadian,

.90
.98
29
54
19

00
36
26
62
16
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Figure 9. Averagé euphausiid isotope ratios for the subregions in Figure 6.
Upper valuesign éach area are 8 C and sample number in parentheses; lower
valpes are 8 N and sample number in parentheses.
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Central Alaskan and Eastern Alaskan Beaufort Sea regions were significantly

depleted relative .to those from the Southern Bering, Western Bering,

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

addition, euphausilds from the Eastern Beaufort Sea region are

51gnif1cant1y different from those of the Central Bering Sea, the most
-depleted samples south of the Bering Strait.

Chaetoénaths -- Chaetognaths are the principal predator of copepods
and were abundant in a%yost all samples collected. Their carbon isotope
ratios reflected the 6 C of copepods from the same waters and were
approximately 0.5 - 1 °/o0 more enriched as anticipated from their trophlc
position. 1F1gure 10 §§ows 8 C values and sample size for chaetognaths by
region. Chaetognath 8 °C values for 122 stations had significant
dlfferences among ten geographical areas (ANOVA on ranked values, F9,112 =
5.65, P = <0.0001). Pairwise comparisons showed significant differences
between chéetognaths from several of the regions. Chaetognaths from the
Eastern Bering Sea are significantly different from those of the Southern
Bering Seag Chaetognaths from the Western Bering Sea are significantly
different from those of the Northern, Eastern, Western Chukchi Sea and
Southern Bering Sea regions.

LATITUDE

LONGITUDE

Figure 10. «Average chaetognath isotoge ratios for the subregions in Figure
6. Upper values i¥%each area are & -°C and sample number in parentheses;
lower values are & N and sample number in parentheses.
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Saupe et al. (1989) reported an average value of 613C = =20.9%/00 for
samples collected in June 1987 from the northern Bering Sea. As with the
copepods, the chaetognaths ggllected in late summer and fall showed a
slightly depleted averagé & C relative to 1987 samples from the same time
period. The 813C of copepods, euphausiids and chaetognaths collected from
the SURVEYOR in 1989 (SU89) were in turn slightly enriched compared to the

" préevious year.

Bowhead Whale Baleen Isotope Ratios -- Average alic values for muscle,
fat, and baleen are listed in Table 3 and individual & 3C values for the
baleen plates from the whales analyzed to date are shown in Figure 12. The
traces encompass ages ranging from a near-term fetus (87B5F) 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.(1987).
Yearling whales all had distinctive natal notches near the tips of the
baleen plates and several of these animals had been identified as
"ingutuks" by Inupiat whalers, supporting the conclusion of Nerini et al.
(1984), that this morphological variant is a recently weaned yearling.

An alternate hyygthesis has been posed to account for the sometimes
small and variable 8 "C peaks found in baleen from small whales (Withrow,
et al. 1991). Their basic presumption is that growth is continuous and
rapid following weaning and the peaks are hypothesized to correspond to
individual bouts of feeding and fasting by young whales and are not a
reflection of annual cycles. We 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
similar times, regardless of year. Secondly, fall-killed small whales show
peak locations and over?}l patterns consistent with growth over the summer
months in a region of 8 °C depletion. Third, the progression of peaks
along a plate of moderate length shows a decrease in cycle length
consistent with a slowing in the growth of baleen. Superpositioning of the
traces from the small whales identified as ages 1 - 4 in Figure 12 actually
reveals a very remarkable similarity in all of the 8 °C traces over the
first few years of life. Finally, the premise of rapid growth in small
whales recently has been contraindicated by aerial photogrammetric data
showing very slow growth rates in small whales (Koski, et al. 1991).

© By measuring the incremental changes in baleen growth rates between
isotopic cycles along the plates, ages were determined 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 length
versus age and tbe baleen length versus age curves reported by Schell et
al. (1989b). Beyond age four, the growth in body length in subadults is
nearly linear vs. age with a slope of 0.49 m/year. Projecting this growth
rate to the assumed age of sexual maturity at 13 - 14 m yields ages between
15 - 17 years (Figure 13). These estimates are less than the previous

~estimates of 18 - 20 years (Schell et al., 1989b).

Baleen lengﬂh 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 modified curve is shown in Figure 14. The best-fit
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Table 3. Carbon and nitrogen isotope ratios for baleen and other tissues from whales analyzed in this study. Mlsmg points indicate no sample. Age is
estimated from isotopic data 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 ( 5C (%o ) )
(ddmmyy) {m) 5'C (%) (cm)

esB1 T 10/05/66 M 9.7 9 -18.68 175 63 - N . .

86B1 27/04/86 M 8.2 4 - -18.81 118 43 . . -19.4 -

8682 27/04/86 M 8.7 K] -18.74 52 28 . -25.8 -20.1 -

8683 30/04/86 F 8.9 7 -19.09 160 52 . ' . 206 (2) -

86B4 01/05/86. - M 8.9 7 -18.77 130 . 52 . - - -19.6 -

8685 04/05/86 M 8.1 2 -18.23 85 53 -24.4 - T 194 -

86B6 05/05/86 F 12.3 >15 -19.30 230 81 -25.7 - -19.7 -

86B7 06/05/86 M 10.7 1 -19.07 201 49 24.7 - -20.0 (3) -

86KK1  10/09/86 F 7.6 35 -19.10 130 (right) 49 276 (2) -26.0 (3) -21.4 -

86KK2  17/09/86 F 17.1 >23 -17.81 380 165 -25.0 -25.4 -19.1 -16.4 (collagen)

86KK3  26/09/86 M 10.4 7.5 -19.30 185 50 -26.5 -26.5 -21.4 -16.2 (collagen)

86WW1  05/05/86 M 15.9 >20 -17.26 269 133 24.9 - -18.8 -

86WW2 *  10/05/86 F 177 »23 -17.73 310 200 - -25.8 -19.4 -

8781 01/05/88 M 9.3 8 -19.45 168 as S - - -

W 8782 02/05/87 F 8.9 8 -18.50 150 60 - - - -
87B3-A  04/05/87 M 11.0 >13 -18.99 195 78 . - T - -
87B3-B  04/05/87 M 11.0 >13 -18.05 195 79 - - - -
87B4 20/05/87 F 168 >20 -18.43 295 118 - - - -
87B5 15/06/87 F 15.7 >19 -18.48 300 120 - - . -
87B5F  15/06/87 fetus 4.0 - -18.19 15 14 - -19.5 -18.9 -
8786 22/10/87 F 15.7 >21 -17.97 315 105 236 247 (24) -192(2)  -15.8 (2) {tendon)
87B7 29/10/87 M 8.5 1.5 -18.80 85 34 255 -26.1 (14) -20.8 -20.7 {tendon)
87G2 24/04/87 F 16.8 >22 -18.23 345 138 - - - .
87H4 28/05/87 M 7.8 1 -18.40 68 27 - - - -
87N1 05/10/87 F 15.2 >17 -18.74 330 132 - 256 (71)  -20.9(2) -
87WW2  08/05/87 M 13.5 >14 -18.90 215 86 - . - -
87WW3  15/05/87 F 8.2 1 -18.91 65 72 - - - -
88B1 24/04/88 F 8.9 2 -18.56 o8 a9 -25.0(2) - -20.2 -
8882 25/04/88 M 8.8 - - - - -24.4 -25.6 -19.4 -
88B3 25/04/88 F 7.8 - - - - 253 - -19.2 -
8884 25/04/88 F 9.0 3 -18.63 130 52 - - -19.3(2) -17.3 (tendon)
88B5 25/04/88 M 8.9 - - - - - - -19.4 -
8886  02/05/88 F 8.3 - - - - --253(CV.F)* - -20.0 (2) -19.5 (tendon)
88B6 02/05/88 F 8.3 - - - - 257(RV.F)" - - N
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. Table 3. Cont'd.
WHALE KiLL SEX BODY AGE AVERAGE BALEEN N VISCERAL FAT BLUBBER MUSCLE OTHER
DATE LENGTH (years) BALEEN LENGTH ( 8C (Cloo) _ )
(ddmmyy) (m) 3°C (o)  (cm)
88B6 02/05/88 F 8.3 - - - - - - - -19.6 (liver)
88B7 05/05/88 F 8.2 1 -18.86 78 31 -257(RV.F)"* - -20.3 -21.1 (liver)
88B7 05/05/88 F 8.2 1 - - - - - - -19.7 (tendon)
‘88B8 ~  06/05/88 -~ F 75 -4 - 1867 130~ - - - 52 -214(C.V:F) - -~ -19.5-- ----16.7 {tendon) - - - - - e e i n s
8888 06/05/88 F 7.5 4 - - - -256(RVF)* - - -20.2 (liver)
8889 - 15/09/88 M 14.6 >18 -18.64 257 - - - - -
88810 17/09/88 M 15.1 >21.5 -18.74 302 132 - - - -
88811 17/09/88 F 15.6 >22.5 -18.17 320 137 - - - . -
88G1 16/04/88 F 15.7 >18 -18.44 295 - - - - - e
88G2 25/04/88 F 15.3 >18 -18.41 275 - - - -19.1 -
88KK1 24/09/88 F 14.9 >19.5 = -18.61 297 102 - - - -
88WW1  25/04/88 F 7.9 1 -18.27 77 30 - - - -
88WW2  26/04/88 M 9.1 2 -18.91 98 39 - - - -
88WW3  06/05/88 M 13.4 >14 -19.66 207 83 - - - -
8981 23/04/89 F 8.9 2 -18.52 90 (proximal) 37 - - - -
89B1 23/04/89 F 8.9 2 -18.51 103 (medial) 41 - - - -
8 8981 23/04/89 F 8.9 2 -18.55 87 (distal) 36 - - - -
8989 25/10/89 M 8.2 1.5 -18.49  96.5 (right) 38 - - - -
89B9 25/10/89 M 8.2 1.5 -18.51  96.5 (left) 38 - - - -
89B10 28/10/89 F 8.1 5.5 -19.69 152 (left) 63 - - - -
89810 28/10/89 F 8.1 5.5 -19.55 155 (right) 64 - - - . -
89KK3 27/09/89 M 12.6 >14 -19.55 220 91 - - - - - 4
90BS 23/05/90 F 15.9 >19 -18.00 279 125 - - - Co- -
90B7 01/10/90 F 8.4 3.5 -18.77 140 56 - - - -
90B8 02/10/90 M 12.9 >13.5 -18.93 243 101 - - - -
90G4 07/05/90 F 15.2 >20 -18.29 300 i19 - - - -

* C.V.F. = Cardiac visceral fat; R.V.F. = Renal visceral fat
+ B = Barrow, G = Gambell, H = Point Hope, KK = Kaktovik, N = Nuiqsut, WW = Wainwright




Table 4. Bowhead whale (B. mysticetus) growth rate data from &
baleen Rlates. - "Estimated age" represents actual age of the animal
assuming bi{}h occurred in spring.
number of 8 °C cycles in the given length range, progressing from the

Asterisks indicate missing increments

tip of ﬁhe plate toward the jaw.
lost through erosion from tip.
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Table 4 (Continued).

Whale® Body Baleen No. of Baleen Estimated
‘ Length Length Growth Increments Age
(sex) (season {(m) (m) {(cm/yr) (years)
taken) :
t 87B4 Female Spring 16.8 2.75 * * * 17 >20
86WW1 Male Spring 15.9 3.15 * * * 17 >20
+ 87B6 Female Spring 15.7 3.15 b * " 18 >21
+ 88B10 Male Fall 15.1 3.02 * * * 18.5 >21.5
+ 87G2 Female Spring 16.8 3.45 * * * 19 >22
+ 88Bl11 Female Fall 15.6 3.20 * * * 19.5 >22.5
86KK2 Female Fall 17.1 3.80 * * * 20 - >23.5
86WW2 Female Spring 17.7 3.75 * * * 20 >23

Indicates year, location and sequential number of kill. B =

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

Whales analyzed for this study. Other data from Schell et al. (1987).

89B1 MULTI-PLATE COMPARISON

813C

L SEEL S S BN S Seun Say SN et Sams Snass MENR SN S S GEED SN man s G s g

0 20 40 60 80 100 120
BALEEN LENGTH (cm)

Figure 11. Baleen carbon isotope ratlios for three plates from distal,
medial and proximal locations in the baleen rack of whale 89B1. Vertical
scale is the same for all plates. See also whale 88B9, Figure 12.
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" BALEEN LENGTH (cm) :

Figure 12. Baleeh carbon isotope ratio traces for all whales sampled in
this st’hudy. Estimated ages are listed in Table 4.
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BALEEN LENGTH (cm)

Figure 12. (cont'd)
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Figure 12. (cont'd)
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Figure 12. (cont'd)
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i Figure 12. (cont'd)
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BALEEN LENGTH (cm)

Figure 12. (cont'd)

40



------------------------

. BALEEN LENGTH (cm)

_Figure 12. (cont'd)
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Figure 12. (cont'd)

42



0 100 200 300 400
-15.5-
17.5
O -19.54 —= i it
o -21.54
gt 149m 9
T R — erermrmrree
0 100 200 300 400

BALEEN LENGTH (cm)

Figure 12. (cont'd)

43




.
-

17.5LN _
O -195 Ty T T T T T T T T T T T T
w6 -21.5-
89B9 RIGHT
-23.5
, 8.2m
=255 et rp ey ey [y
(] 100 200
-15.5 —
17‘5w
O -195 T T T T T T T T T T T T T T T T
©O -21.54
1 - 89B9 LEFT
-23.54
| . : 8.2m
=255 ety ey Jf
0 100 200
90B7
8.4 m
L — . S T . A S T 9

0 : 100 200

BALEEN LENGTH (cm)

Figure 12. (cont'd)

44



'6‘3c

it . 90G4

23.5, 152m 9
BTN I E— vy rerer
t0 100 - 200 300 .. 400
'~ BALEEN LENGTH (cm)

Fi’gure 12. (cont'd)
l _

45



G BE = B .

power curve for baleen length versus'age is now:

2.271

X=2.14Y r? = 0.97

where X = age in years and Y = baleen length in meters. The points for:
whales 87B3, 90B8, 87WW2, 88WW3, and 86B6 are "best estimates" and the
uncertainty is greater than that for younger whales. The incremental
changes” in baleen growth rates-are- indiscernible in these whales due to
wear off the distal end of the plates. The age estimates assume a loss of
three years baleen growth from the tip of the plate. It is theoretically
possible to calculate a wear rate from the data on the change in body
length versus the incremental growth of baleen plates. We did not feel
this is valid in the present case, however, because the plates we analyzed
were not always from same position in the rack. As the multiple plate
analysis for whale 89B1 shows, it is possible to get the same age from any
of the longer plates in the baleen rack, but there is a slight difference
in growth 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 more proximal or distal positions. It would be important for maximum
accuracy in aging of the animals to collect the plates from the same
location in the racks.

Following weaning, there is a period of little linear body growth which
persists for several years. Whale 88B8 was estimated at 4 years of age and
had a body length of 7.5 m. This was shorter than any of the yearlings
analyzed to date although the baleen, at 1.3 m in length, was almost double
the length of the yearlings (see Table 3). Observers of the whale noted
that the animal was very thin and had a relatively thin layer of blubber.
Whale 87B2, with an estimated age of 8 years, was 8.9 m in length, well
within the same length range as yearlings and two-year olds. The baleen in
this whale was 1.72 m in length. Figure 13 illustrates this diapause
or near cessation in growth very clearly.

Environmental control of carbon isotope ratios -- Closer examination of
the isotope records in the bal?gn from large whales reveals that on a
multi-year basis, the winter & "C values undergo year;go—year changes and
often show trends of either increasing or decreasing "“C content over
periods up to S or 6 years. Comparison of the isotope records between
large whales also shows that the trends usually, but not always correlate,
indicating that the source of the variability is probably in the food
consumed from the winter environment.

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 from fall-winter
feeding in the Bering/Chggchi seas. Whales harvested in the spring have
new baleen enriched in 8 C indicating previous feeding during the fall
and/or winter in the Chukch}{Bering seas. Whales killed in the fall have
new baleen growth that is 8 "C-depleted as the baleen reflects the
relatively “C-depleted prey of the Beaufort Sea summer feeding grounds.

It would be expected that if the whale fed onlygin the summer, the 53

.values of the tissues would reflect only the 8 °C values of the Beaufort

Sea zooplankton prey. The annual 8% 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 growth continues through the fall and
winter at ?n approximately constant rate.

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

Bering Sea Surface Temperature Anomalies -~ Figure 16 shows the
isotope ratio values from baleen plate records for fall-winter feeding by
all whales between 1973 and 1990. With the exception of iso}ope ratios in
1985-1986,. the trend follows a relatively smooth pattern of C -depletion
from 1975 to 1985 and increasing enrichment in recent years. Also shown in
Figure 16 are the sea surface temperature anomalies for the Bering Sea over

" this same period. Fall/winter isotope averages are plotted opposite
nine-month and five-year running mean Bering Sea surface temperature
anomalies recorded at 55 degrees North and 175 degrees West. Although a
pronounced 2.4 year temperature cycle is evident in warm years, as shown
by the 9-month running mean, the isotope record reflects only the inverse
of the long-term trend as evident in the five year running mean. Since the
temperature record might be biased by unusual winter temperatures and the
primary production season occurs during the spring-summer months, the
five-year running mean sea surface temperature anomalies for the spring and
summer months (April-September) were compared to the fall/winter baleen
averages. The assumption is that isotope ratios in spring/summer
phytoplankton are incorporated into the zooplankton over the course of the
summer and fall and then into the whales when they return from the Arctic
in the late fall. Cross-correlation analysis between these spring/summer
sea surface temperature anomalies and Bering-Chukchi isotopic data indicate
an inverse correlation close to the 93% confidence level (Figure 17) and an
approximately one - two year lag behind sea surface temperature changes.
This confidence level is probably inflated because of the use of the
running anomaly averages but the apparent correlation of the isotope ratios
with the lbnger term changes in temperature is interesting. The lag behind
temperature may reflect delayed responses by phytoplankton assemblages and
consequent! changes in 8 °C. Temperature changes of this small magnitude
alone would be expected to have little effect on & 3C but may be a proxy
for the other physical and chemical effects altering the environmental
quality for phytoplankton. '
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Figure 13. Body length and estimated ages for subadult whales. The
regression line is for data from age four; the intercept at 14 m is the
estimated age for sexual maturity. Circles are data from Schell et al.
(1989); squares are data from this study.
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Figure 14. Baleen length and estimated age of subadult bowhead whales.
Circles are data from Schell et al. (1989); squares are data from this

" study.
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seas. These data were averaged for each year and used with similar data

from other adult and subadult whales to calculate interannual shifts in
zooplankton st C
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DISCUSSION
. Carbon Isotope Grad;ents

Latitudinal Gradients in Carbon Isotope 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 Alaskan and Central Alaskan Beaufort seas zooplankton
are the most ~C-depleted and the Western Beaufort, Chukchi and Bering seas
tend to be the most enriched. Comparisons of 8 "C values for zooplankton
species between the Beaufort Sea and Chukchi/Bering seas indicate
significant differences between thﬁfe regions. This evidence further
supports the latitudinal trend of "~"C-depletion at higher latitudes and

~enrichment at lower latitudes although on the local scale the gradient is

most pronounced in n east-west direction. However, due to the small sample
size in the Western Beaufort Sea, the differences listed between the
Western Beaufort and Eastern, Canadian and Central Beaufort seas may not be
as solid as indicated. It is also important to recognize that no synoptic
sampling of zooplankton occurred in the Beaufort Sea concurrent with
sampling of the Chukchi and Beri?§ seas. The conclusion that the Beaufort
Sea zooplankton are depleted in "“C relative to western and southern
samples is based on the facts that no zooplankton have been collected from
the latter regions with 8 C values as low as the Eastern Beaufort Sea.
Although the baleen isotope ratios also indicate that the differences
persist from year to year, an opportunity to synoptically sample all
regions }g the same season would be most useful in confirming the magnitude
of the 8 °C gradient.

e e e — ——— e e, — e,

collected on cruises in 1988 showed a seasonal trend in "~~C depletion from
early spring to late summer and fall. In 1988, copepods, euphausiids and
?mphipods collected on the spring ice-edge cruise (May) were significantly
C-enriched relative to those collected in late summer and early fall
(July-October). Again, however, no synoptic sampling of the other regions
has been undertaken early in the season so temporal variation cannot be
separated from geographic. Several Chukchi/Bering sea crulises taken from
September to October 1987-1991, within the same general geographic regions,
show a very weak trend of "~C-depletion in zooplankton between years 1987
- 1988 with slight enrichment in 1989 - 1991 (Figures 18 and 19). This
trend is too ﬁgak to be construed as an indication of interannual change in
zooplankton 8 "C but the baleen isotope data indicate this may be true
(see below).

The small variability between years in zooplankton 613C may be driven
by physical Egrameters, including temperature changes and nutrient supply.
Changes in 8 C of phytoplankton stocks could be accompanied by changes in
algal specles composition associated with ice-retreat and bloom staggs.
These changes might also be reflected in seasonal differences in 8 C of
zooplankton as well as zooB}ankton biomass diversity. Although the ch%%ge
in euphausiid or copepod & C would require a change in phytoplankton &6 °C,
a change in baleen 8 C from a given region could arise solely from a shift
in fractional biomass abundance between cop?gods and euphausiids. The
magnitude of the observed shift in baleen &8 °C would require, however,
almost an exclusive shift between total copepod to total euphausiid
diet. Euphausiids are typically one °/0o enriched relative to copepods.
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i .. Nitrogen Isotope Ratios in Baleen
. i . :
. In contrast to the pronounced gradient in 53¢ 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 copepods and
euphausiids are statistically the same for virtually all regions tested and
only euphausiids in the eastern Alaskan Beaufort Sea are significantly
lighter than in other regions. The small sample sizes for the eastern
Beaufort Sea make even its slight dlffereﬁge questionable. With both
copepods and chaetognaths, no trends in &8 "N are evident across the
geographiciregions. - We would anticipate, therefore that the baleen isotope
ratios would show only.a very small or no annual oscillation in 8 "N. This
is not thejcase. The nitrogen isotope ratios shown in Figuge’ls undergo
seasonal oscillations of equal or greater magnitude than 8 °C in very close
synchrony usually lagging~813C by a few months. The period of maximum
enrichment joccurs while the whales are in the Bering Sea assuming that the
max imum 1n;613C gccurs in late Fall as estimated above. Since the
enrlchments in 8 °N are of 1 - 3 °/¢e, an important change in feeding
behavior must be occurring that is not arising from geographic isotope
gradients.
1
Flgures 20 and 21 illustrate the faunal isotope ratios in the

Berlng—Chukchi seas through all trophic levels from phytoplankton to polar
bears. & C being conservative with diet, remains little changed through
all trophlc levels with a small enrichment of <1°/00 across each level.
Figure 21, initrogen data, illustrates the >3°/00 trophic enrichment found
in N from the same samples. The bowhead whale data are from muscle
tissue and | ithe 8 °C values are a match for f%%ding entirely in the
Bering—Chukchi-western Beaufort seas. The 8 "N values are, however,
anomalously enriched for a secondary consumer (compare with chaetognaths)
and very 51m11ar to those for pelagic and demersal fishes. This may
reflect a significant dietary change during the late winter months.
Although we have no stomach content data on bowhead whales 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
higher trophic level. Candidate species might include small schooling
fishes such as Jjuvenile pollock or sand lance that a slow-moving whale
could capture -Jellyfish, or perhaps aggregations of carnivorous
zooplankton such as Metrigga spp. Feeding on prey such as these would be
required to produce the 8 "N isotope 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
observatlon that there are often large interannual variations in the
amplitude of the &' N oscillations, the dietary shift may not be as
pronounced in some winters15 Alternatively, fasting in late winter might
also cause enrichment in 8 N values of baleen, althou%h this should also
be reflected in the muscle tissue. No enrichment in & °N is evident in
muscle of spring versus fall-killed whales.

Environmental Monitoring with Baleen

P

i .
Carbon: Isotope Ratio Trends in Baleen -- Since changes in 613C within
a food chaln are the result of fractionatlon caused by metabolism within
the organism and are, usually small (<1 °/00), the carbon isotope
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Figure 16. Temperature anomalies and average baleen isotope ratios for the
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running means. Isotope ratio data are for baleen laid down while feeding
in the Bering and Chukchi seas (n = 17 whales).
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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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Iincreasing Trophlc Level —— 5,

Figure 21. Nitrogen lisotope ratios for phytoplankton and fauna from the

northern Bering and southern Chukchi seas (from Schell 1990).
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composition of the bowhead whale can be viewed as a surrogate for isotopic
composition of the primary production in areas where the animal feeds. The
Bering/Chukchi seas are the sources of most of the food supporting bowhead
whales. ?

The carbon isotope data in baleen reflect the integrated isotope ratios
in the zooﬁlankton which in turn reflects the integration of isotope ratios
in the phytoplankton on which the zooplankton fed. Since a large whale
consumes zooplankton at the rate of over a ton a day in feeding bouts, they
are uncontestably the most efficient sampler devised (Thomson, 1987). If
the correlation between 8 "C and primary productivity can be quantified for
the Berinngea, baleen would offer a simple and easily reproducible means
of separating top-down from bottom-up controls on ecosystem productivity.
Since samples are readily available and a baleen plate from a large whale
can span over twenty years, a continuous record could be maintained with a
modest analytical program. Long-term cycles evident in the isotope ratios
would allow forecasting of ecosystem changes and the hlndcasting would
enable correlations to be established for anomalous years.

The fall/winter baleen 613C averages have a trend in 1.3C—dep‘letion
between 19f3 and 1984. In following years, baleen 83 appears to begin a
weak trend'in C-enrichment (1985 to 1990) with an anomalous increase in

C—enrichment ‘in 1985. Our data contradict the hypothesis of Rau.
et al. (1989) regarding the role of [CO aq)] in controlling 613C values of

plankton. We also find that in reviewing the intra-seasonal trends of st C
for copepods and euphausiids, they are most enriched at the start of the
season when water temperatures are coldest and carbon dioxide
concentrations would be expected to be higher. The cruises for 1988 span
the period June through October. We feel, therefore, that until the
floristics 'of the phytoplankton successions have been studied as well as
the phys1ca1 characteristics of the water masses wherein the primary
production occurs, the mechanisms for the observed changes in 6 C remain
uncertain %

Although the tasks involved in quantifying the correlations between
baleen & .Cland primary productivity might seem formidable, the analogous
51tuat10n exists in the North Atlantic. Here, however, ‘the long-term
records of phytoplankton and zooplankton abundances have already been
established and correlated with the productivity of higher trophic levels.
Only the isotope ratios remain to be run. Although no baleen sources

. equivalent to the bowhead whale are available, the collections of fin whale

and sei whale baleen plates from the Norwegian and Icelandic fisheries
could provide the needed samples. It is reasonable to predict that
analyses oftthese samples will offer expanded insight into the processes
governing the productivity of the world oceans.
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Appendix 1. 8'°C and

Y

values for zooplankton samples.

]

SAMPLE

DESCRIPTION CRUSE SAMPLE ID LATITUDE LONGITUDE DELC13 | DEL N15
(N) (W) |_(ppt) [ (ppt) |

RNV SEQUEL, SEPTEMBER 1965 CA

AMPHPOD Parathemi _libelluls CA85 10 69.00 136.00 -26.20
COPEPCD . CA85 1 69.00 136.00 -27.60
(COPEPCD Cass 2 69.00 136.00 -27.40
CORERCD CA85 3 69.00 136.00 -26.50
COPERCD CABS 4 69.00 136.00 -26.60

OOPEPCD CA85 S 69.00 136.00 -26.40

COPERCD CA8S [ 69.00 136.00 -25.60
EUPHAUSIID CA85 7 69.00 136.00 -23.70
EUPHAUSHD CABS5 8 €69.00 136.00 -24.10
EUPHAUSID CA85 9 69.00 136.00 -24.10

RA ANNIKA MARIE, SEPTEMBER 1885 AM

AMPHPOD Parathemisto libellula AMa5 10 70.50 143.10 -27.0%
AMPHPOD Parathemisto libellula AMB8S5 11 70.10 142.70 -26.87
AMPHIPOD Parathemisto libellula AM8S 12 70.20 42.70 -25.81

COPEPCD AM8S 70.2 42.7 -20.05

COPEPCD AMB5 70.2 42.7 -26.19
COPERCD AM8s 70.1 42.7 -25.76
JCOPERCD AM8S 4 69.70 141.00 -27.23
COPEPCD AM8S 5 70.20 142.70 -24.66
COPEPCD AMas [ 70.50 143.1 -25.38
COPED ) AMB85 7 70.10 142.7 -26.03
EUPHAUSID Thy raschii AMBS 8 70.20 142.7 -19.67
EUPHAUSIID Thysanoessa raschii AM85 9 69.70 141.0 -23.58

RA ANNIKA MARIE, SEPTEMBER 1986 AM

AMPHPOD G id AMB8s 25 70.12 140.87 -24.73 9.10
AMPHIPOD Large AM8S 108 £9.75 141.20 -23.48 7.69
.A_M_m:, Large AM86 64 69.83 141.60 -24.33 8.84
AMPHPOD Large AM8E 17 70.03 141.82 -25.56 6.25
JAMPHIPOD Large AM8s -1 70.03 141.82 -26.58 8.84
AMPHIPOD Large AM8E 105 70.15 143.67 -21.17 7.90
[AMPHIPOD Large AMB8E 76 70.22 141.7 -25.15 6.95
AMPHIPOD Large AMB8E 60 70.35 143, -21.09 8.91
AMPHIPOD Large AMESE 83 70.40 141, -23.14 7.26
AMPHPOD Large AMBE 74 70.55 143.5 -23.53 10.94
AMPHIPOD Large AM8s 68 7.94
AMPHPOD Medium-Small AM8E 15 4-2 69.75 141.20 -26.83 6.99
AMPHIPOD _ Medium-Small AMBE 20 T73-3 70.03 141.82 -25.13 6.99
AMPHPOD Medi all AMBE 18 T2-9 70.08 142.90 -20.07 6.20
|AMPHIPOD dedium-Small AMBSE 314 ) 6.20
AMPHPOD themisto libellula AMSE 13 T3-2 69.90 141.95 -24.08 8.49
AMPHPOD Parathemisto libellula AM86 28 4-4 70.12 140.87 «27.03 7.90
w) Parathemisto libellula AM8s 38 2-2 70.13 142,82 -23.54 | 7.45
AMPHIPOD Parathemisto libetlula AMBE 39 T2-2 70. 142.82 -24.13 8.49
AMPHIPOD _{Pat i libellula AM8s 23 T2-5 70. 142.45 -24.19 11.24
AMPHPOD Smal AM8E 27 TA-2 69. 139.47 -27.44 7.37
AMPHIPOD Smail AMB6 3 T4-1 69. 141.28 -22.34
JAMPHIPOD Small AM8s 4 S 69.83 141.87 6 | -22.34
AMPHPOD Small AMB6 92 12 69.83 141.80 6 | -24.04 6.90
[AMPHIPOD msil AMSE 10 T4-3 69.92 140.92 ] 8.64
AMPHPOD mail AM8E 87 T4-4 70.12 140.87 6 | -25.81 4.94
AMPHIPOD Small AMBS 79 -24.14 4.94
AMPHIPOD AM8s 3 TA-2 9.68 139.47 -22.96
AMPHPOD AMB8E 84 T3-% 9.85 142.03 -21.27 8.55
AMPHIPOD AMSE 110 13 9.85 141.55 -26.44 12.19
AMPHPOD AMBS 66 0.00 140.00 -23.79 6.92
AMPHPOD AMSE € .0 41.82 -24.25 7.45
AMPHPOD AM8S 5 70. 41.82 -25.99
AMPHPOO AMSE B 70. 43.67 -22.26 8.30
AMPHPOO AMSS 70.22 41.70 -24.14 7.76
AMPHIPOD AMSE 8 70.22 141.70 -25.81 6.92
AMPHIPOD AMSS 3 70.53 142.45 8.55
COMPOSITE AMBE 123 .85 142.03 -26.67
COMPOSITE AMSE 52 69,90 141.95 € -25.34 .22
COMPOSITE AMBE 23 70.53 142.45 .22
COMPOSITE AMBE 107 ) -25.62 T2
(COPEPCD Large AMS6 19 TA-2 69.68 139.47 +25.24 10.50
COPERCD Large AM8s 2 5 €9.83 141.87 -25.24 10.50
(COPERCD Large AMB86 8 T3-3 70.0 143.50 -25.0

COPEPCD Large AMBE 54 T3-3 70.03 - 141.82 -25.4 0.50
(COPEPCD Large AMBE 9 F4-4 70.1 140.87 -25.1 1.20
{COPEPOD Large AMBSE 36 T2-2 70.1 142.82 -25.0 0.80

. COPBRCD Large AMBS 26 T2-2 70.13 142.82 -25.89 917
CORERCD Smali AMB8E 51 2 69.68 130.47 -27.18 11.48
[COPERCD mall . AMBS a1 T4-1 69.70 141.28 -27.19 2.7
COPEPCD matl AMBE 42 T4-1 69.70 141.28 -27.74 12.71
COPERCD mall AMBE 44 T4-1 69.70 141.28 -22.24 11.94
[COPERCD Small AMBE 5 L] 69.83 141.87 11.48
COPEPCD |Small AMSE 43 5 €9.85 141.90 -26.76 11.57
coPED Small AM8E 49 ¥4-3 £9.92 140.92 -25.09 11.57
[COPEPCD |Smatl AMB8E i1 T4-3 69.92 140.92 -26.92 8.60
COPERCD Small AMS8E 47 T3-3 70.03 141.82 -23.63 13.33
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SAMPLE DESCRIPTION CRUBE SAMPLE 1D STATION LATITUDE LONGITUDE DATE | DELC13 | DEL N15,
: (N) (W) (MMYY) | (ppt} (ppYt)
i
. . v Small AMB8E 46 2-1 70.08 142.90 09/86 | -22.90 | 10.64
COPERCD 3 |Small AMBE 48 2-1 70.0 142.90 09/86 13.33
COPERCD ¢ Small AM8s 40 2-2 70.1 142.82 09/86 | -24.39 10.29
CORERCD ' Small AM86 108 T1-3 70.3 143.50 00/86 | -26.05 10.96
COPERC0 i AMBSE 59 i1 69.65 140.88 09/86 | -23.95
COREPCD AMB8S 55 11 69.65 140.88 09/86 | -28.51 10.81
COPEPCD H AMB6 58 1 69.65 140.88 00/86 | -28.04
COPEPCD ! AMB88 115 T4-4 69.70 141.28 09/86 | -27.96 | 11.72
COPEPCD [ AM86 114 T4-2 €9.75 141.20 09/86 | -27.99 | 12.32
COFEPCD i AMB86 53 12 69.83 141.60 09/86 | -27.28 | 10.07
COPERCD B AM8s 120 12 69.83 141.60 09/86 | -26.02 9.79
COPEPCD v AM86 56 3 69.85 141.90 09/86 | -28.00 | 11.02
COPERCD i AMB86 57 5 69.85 141.90 00/86 | -26.24 | 10.30
(COPERCD 1 AMB86 116 r3-3 70.03 141.82 09/86 | -25.78 10.40
COREPCD i AM8E 103 ra2-1 70.08 142.90 09/86_| -25.89 9.66
COPEPCD AM8s 104 r2-2 70.13 142.82 09/86 | -25.88 7.97
COPEPCD : AM8s 50 T1-1 70.15 143.87 09/86 | -26.32 | 10.88
COPEPCD i AMB86 [ 1-1 70.15 143.67 09/86 | -25.71 11.64
(COPEROD i AM8E 118 3-4 70.22 141.70 09/86 | -25.66 9.88
COPEPCD : AMB8s 102 1-2 70.23 143.65 09/86 | -25.98
COPEPCD ] AM86 112 1-2 70.23 143.65 00/86 | -25.33 13.8¢
COPEPCD B AM8E 119 09/86 9.88
EUPHAUSIID Smail AMB86 1 T4-3 69.92 140.92 09/86 | -23.62 7.03
EUPHAUSHD i Small AMBe 24 T2-5 70.53 142.45 09/86 | -23.62 7.03
EUPHAUSIID Thyse raschii AM8E 35 TA-2 69.68 139.47 09/86 | -25.05 712
EUPHAUSIID * Thy raschii AMas 12 T4-1 69.70 141.28 09/86 | -25.95 1.24
EUPHAUSIID * Thysanoessa raschii AMB86 14 T4-1 68.70 141.28 09/86 | -26.42 4.88
EUPHAUSIID ¢ Thy raschii AM8s 98 T4-2 69.75 141.20 09/86 | -25.30 8.04
EUPHAUSHID Thy raschii AMB6 6 T3.3 70.05 141.82 08/86 | -24.46
EUPHAUSID Thysanoessa raschii AM8E 34 T4-4 70.12 140.87 09/86 | -25.44 6.98
EUPHAUSID Thysenoessa raschii AM86 32 T2.2 70.13 142.82 08/86 | -24.13 7.03
FISH * ! AMBE 85 1 69.65 140.88 09/86 | -26.01 8.94
FISH : AM86 3 TA-2 9.68 139.47 09/86 | -27.13
FISH i AM8s 1 T4-1 9.70 141.28 09/ -27.68 7.35
FiSH : AM8Ss 7 5 9.85 141.90 09/ -27.58 9.97
FiSH . AMB8E 117 13 60.85 141.55 09/86 | -26.56 10.62
FISH i AM8s 72 T73-2 €9.90 141.95 09/86 | -24.76 | 10.38
FISH y AMBE 16 T4-3 69.92 140.92 09/86 | -28.02 872
FISH ¢ AMB86 7 T3-3 70.03 143.50 00/86 | -25.37 9.50
FISH t AMB8s 70 T3-4 70.22 141.70 09/86 | -25.16 10.48
FISH i AM8S 81 T3-4 70.22 141.70 09/86 | -25.30 9.40
FISH AMB6 94 T3-4 70.22 141.70 09/86 | -23.25 9.65
FISH i AM8s 100 T3-5 70.40 141.53 09/86 | -26.70 | 10.91
FISH - AM86 67 T1-4 70.48 143.57 09/86 | -24.49 | 13.10
FiSH LARVAE AM86 29 T4-4 70.12 140.87 09/86 | -26.99 8.62
FISH LARVAE AMSS 22 T2-2 70.13 142.82 09/86 | -24.25 9.72
. AM8s 78 T4-3 69.92 140.92 09/86 | -26.51 10.49
AM8E 77 T1-1 70.15 143.67 09/86 | -25.09 | 14.22
AMBE 65 T1-4 70.48 143.57 09/86 | -24.08 14.39
AMBS (3] 11 69.65 140.88 09/86 | -25.41 8.21
AMB86 5 TA-2 69.68 130.47 09/86 9.30
AM8S 1 T4-1 69.70 . 141.28 09/86 | -26.96 1.72
AMBE [] 12 69.83 141.60 09/8 -25.95
AMB8E 93 12 69.83 141.60 09/86 | -26.74 8.02
AMBE 95 T3-1 69.85 142.03 09/8 -25.12 9.10
AMBE 71 13-2 69.90 141.95 09/86 | -24.29 8.66
AM86 13 5 69.82 141.87 09/86 8.45
AMSs 37 T2-2 70.13 142.82 09/86 | -21.94 8.45
TA
AGLANTHA : Aglantha_digitalis A86 26 52 70.15 131.45 09/86 | -21.70
AGLANTHA i Aglantha _digitalis A86 [ 60 70.70 132.67 09/86 | -24.80
CHAETOGNATH Sagitta_sp. A86 128 61 £9.88 133.97 09/86 | -23.00
COPEPQD Limnocalanus grimaldii A8 11 €1 69.88 133.97 09/86 | -26.70
[ A8 12 61 69.88 133.97 09/86 | -23.90
Parathemisto libellula TA86 18 70 70.67 134.03 09/86 ; -24.10
{Parathemisto libelluia TAS 464 5 69.27 137.33 00/8 -26.00
Sagitta sp. TAS86 a7 €5 70,72 133.97 09/86 | -22.60
Calanus glacislis A8E 205 68 70.17 134.90 09/86 | -25.10
Calanus hyperboreus A86 244 76 70.28 130.77 09/8 -25.50
Calanus_hyperboreus A86 32 [] 70.9¢ 130.77 09/8 -25.40
Calanus hyperboreus TABE 48 2 69.77 138.07 09/8 -24.50
Calanus_hyperboreus TAS86 54 2 69.63 138.77 00/8 -23.60
Beroo cucumis AB6 184 70 70.67 134.83 186 -22.70
Beroo cucumis A8E 306 77 70.38 130.77 09/86 | -23.00
Beros cucumis TABE 456 30 69.57 136.77 09/8 -24.90
Thy raschii TABE 459 5 69.27 137.33 09/ -23.40
Thysanoessa raschii TABE 210 68 70.17 134.83 09/ -23.20
Boreogadus saida A86 370 65 70.72 133.97 09/86 | -23.50
Boreogadus saida A86 378 €5 70.72 133.97 09/86 | -23.20
Mysis sp. A86 225 67 70.00 134.83 09/86 | -23.70
._{Mysis sp. (25mm} A8E 217 87 70.0 134.83 09/86 | -23.
Mysis sp. (25mm) ABE 47 4 69.2 137.50 09/86 | -23.8
[¥] A haelici TA 360 65 70.7 133.97 09/86 | -24.2
Limacina halicina TA86 425 €2 70.0 133.97 09/86 | -23.20
L ¥ .
USCGS POLAR STAR, OCTOBER 1966 Ps
Gemmarus _wilkitzkii PSes 57 A-8 71.75 152.95 10/86 | -20.08 9.66
Gammarus_ wilkitzkii PsSss [1] B-7 70.93 146.78 10/86 | -21.01 10.75
|Hyperia sp. PS86 88 B-7 70.93 146.78 10/86 | -18.2%
Hyperis sp- PS86 119 D-10 70.72 140.95 10786 | -22.32

|
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DESCRIPTION . CRUBE SAMPLEID | = STATION LATITUDE DEL N15]
PR . N RS (N} |_(PpY) |
Hyperia sp. (10-20 mm) PS86 5 W-14 71.82 13.46
Onisimus_nanseni_(20mm) PS8E 95 8-7 70. 12.48
Parathemisto abyssorum (5mm) | PS8 70 -10 7. 11.80
Parathemisto abyssorum {5mm) PS8 118 D-10 70.72 12.28
Parathemisto_abyssorum (5mm) PS8 133 D-12 70.45
Parathemisto libellula PS86 23 A-10 71.95 11.93
Parathemisto libellula PS86 32 A-10 71.95 11.97
Parathemisto libellula PS86 46 A-10 71.95 12.76
arathemi libellula PS8s 77 B-7 70.93
|Parathemisto libellula Pses 87 8-7 70.93 12.75
[Parathemisto_libellula PS86 143 E-7 71.42 12.73
Parathemisto libelluia (20mm) PS86 139 C-5 70.55
Parathemisto _libellula (5-10mm)) PS86 14 W-14 71.82 11.15
Parathemisto _libellula {5-10mm)] PS86 24 A-10 71.95 11.72
Parathemisto libellula (5-10mm)| PS86 25 A-10 71.95 12.71
Parathemisto libeliula (7-10mm)| PS86 132 D-12 70.45
themi libeliula (2-3mm) PS86 15 W-14 71.82 11.13
PS86 30 A-10 71.95 12,27
Sagitta sp. PS8é 33 A-10 71.95 14.50
H Sagitla PS86 _38 A-10 71.95
H Sagitta sp. _.PS8s_ 5 A-8 1.7 15.03
H Sagitta_sp. PS 6 A-8 7.7 13.36
H Sagitta_sp. P 6 A-5 71.5
H Sagitta sp. P! 104 C-10 71.0: 14.91
H |Sagitta sp. PS86 116 D-10 70.72 14.61
H lSngim p. PS86 8 W-14 71.82 14.35
TH Sagitta_sp. PS86 61 A-8 71.75 13.84
{(2-4mm) PS86 112 D-10 70.7 10.19
(3-4mm) PS86 o1 B-7 70.9: 9.49
{(3Imm) PS8s 56 A-8 71.78 11.77
(4mm} PS86 26 A-10 71.95 11.64
(5-7mm) _ PS86 03 8-7 70.93 1012
(6-8mm) PSB6 a4 A-10 71.95 13.43
Calanus sp. _ PS86 138 C-5 70. 6
Calanus sp. PS86 163 C-10 71.02 4 9.04
Calanus sp. _PS8s 13 W-14 71.82 2 11.33
Caianus sp. (3-4mm)_ PS86 121 D-11 70.32 8.54
Calanus sp. (5-7mm) PS86 120 D-11 70.32 9.15
Calanus . (5mm+) PS86 _ 114 D-10 70.72
COPERCD Parssuchaeta ep. PS86 105 c-10 71.02
COPEFCD Py 9. PS86 113 D-10 70.72
PS8 45 A-10 71.95
PS8 146 E-? 71.42
PS8 150 E-7 71.42 10.18
(10-15mm) PS86 22 A-10 71.95 11.30
{(10-20mm) PS86 42 A-10 71.9 10.
(10-20mm) PS86 115 D-10 70.7 11,0
(1 Smm) PS86 92 B-7 70.9. 10.
(10mm) PS86 48 A-8 71.75 10.
{10mm) PS86 52 A-8 71.75 12.15
{10mm) _ PS8E 53 A-8 71.75 11.51
{tOmm) PS8¢ 58 A-8 7175 11.64
(10mm) PS86 59 A-8 71.75 R.72
(tOmm) PS&¢ 76 B-7 70.93 D.31
{10mm) PS86 B4 B-7 70.93 9.12
(17-25mm) PS86 2 W-14 71.82 11.30
{18-25mm) PS86 81 B-7 70.93 13.49
(20-25mm) PSsé 75 B-7 11.67
(20mm) _PS 21 A-10 12,17
( m PS| 47 A-8 10.10
{20mm) PSi 50 A-8 12.03
(25-30mm) PS86 41 A-10 12.57
(25mm) PS86 20 A-10 10.76
(~20mm) PS86 36 A-10 . 12.55
(~20mm) _PS8é 7 B-4 70.6 111
PS86 6 A-10 71.9 14.4
PS86 1 A-8 7.7 10.1
PS86 4 A-5 71.5¢ 11.3
PS86 66 B-10 71.15 11.39
PS8s 123 D-11 70.32 11.53
PSa6 28 -12 70.4 11.6¢
PS¢ 44 E-7 71.4 11.03
PS8E 49 E-7 71.4 8.86
PSE 64 -5 71.5 11.64
PS8 3 W-14 71.82 9.86
(40-45mm) PS86 39 A-10 71.95 12.66
{45-55mm) PSe 90 8-7 70.9: A7
(45mm) PS 108 D-10 70.72 .02
PS8 28 A-10 71.9 14
PS86 34 A-10 71.9 13.13
PS86 142 E-7 71.42 13.04
PS86 12 W-14 71.82 11.79
- PS8 1 W-14 71.82 12.79
Ammodytes hexapterus PS86 63 A-5 7. 12,
Ammodytes hexapterus PS86 9 Ww-14 . 12.7:
Ammod: hexapterus (50 mm PS86 27 A-10 71, 12.6
Ammodytes hexapterus (60 mm) PS86 100 B-4 70.65 12.67
Cyanea capulata PS86 127 D-11 70.32 12.41
(25-30mm}) PS86 99 B-4 70.65 10.39
{25mm) PS86 54 A-8 71.7! 12.10
(30mm) PS86 74 B-7 70.9 12.24
(30mm) PS86 80 B8-7 70.9. 11.25
PS86 29 A-10 71.95
80
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SAMPLE DESCRIPTION CRUISE SAMPLE ID STATION LATITUDE LONGITUDE DATE | DELC13 ]| DELN15]
i {N). (W) (MMYY) | (ppt) {ppt)
§
MYSIDACEA | . PSaé 10 W-14 71.82 156.50 10/86 | -20.02 12.96
PTEROPOD _ # Clions_limacina PS86 117 D-10 70.72 140.95 10/86 | -23.42 9.97
SHRMP PS86 11 W-14 71.82 156.50 10/86 | -19.97 14.81
RV ALPHA HELIX, JUNE 1987 H
(AMPHPOD | Ampelisca birukiai HX87 2 4 64.18 168.85 06/87 | -19.89 8.08
AMPHPOD ¢ Ampelisca birulisi HX87 7 13 64.92 169.87 06/87 | -20.7 7.66
AMPHPOD Ampeli birulisi HX87 28 1 64.78 168.72 06/87 | -19.2 7.83
AMPHIPOD ¢ Ampeli: biruligi HX87 141 9 64.12 168.18 06/87 | -19.9 12.64
AMPHPOD ¢ Ampelisca eschrichti HX87 73 13 €4.92 169.87 06/87 | -20.1 6.7
AMPHPOD Ampelisca _eschrichti HX87 92 24 64.28 169.33 06/87 | -20.00 .13
AMPHPOD ¢ Ampelisca chrichti HX87 91 1] €4.12 168.18 06/87 | -19.91 7.58
AMPHPOD . Ampelisca macrocephala HX87 14 24 64.28 169.33 06/87 | -19.14 .80
AMPHPOD ¢ Ampelisca_macrocephala HX87 1 €4.78 168.72 06/87 | -19.46 7.99
AMPHPOD ¢ Ampeli phal HX87 9 24 64.28 169.33 06/87 | -19.66 7.7
AMPHPOD 1 Ampeli phal HX87 2 24 64.28 169.32 06/87 | -18.79 8.4
AMPHIPOD ! Ampelisca macrocephala HX87 68 13 64.92 169.87 06/87 | -20.26 8.4
AMPHPOD Ampelisca_macrocephala HX87 74 3 64.67 168.60 06/87 | -19.89 7.88
AMPHIPOD Ampelisca macrocephala HX87 77 8 64.08 169.48 06/87 | -19.06 9.38
AMPHPOD  + Ampelisca macrocephaia HX87 78 8 64.08 9.4/ 06/87 | -19.24 8.31
AMPHPOD Ampeli macrocephal HX87 83 8 64.08 9.4/ 06/87 | -18.96 8.31
AMPHPOD Ampeli macrocephala HX87 86 3 64.67 8.6 06/87 | -19.85 7.67
AMPHPOD - Ampelisca_macrocephala HX87 $5,86 3 64.67 8.60 06/87 | -20.10 8.72
AMPHPOD ¢ Ampslisca_macrocephaia HX87 93 13 64.92 169.87 06/87 | -20.08 7.88
AMPHPOD i Ampelisca_macrocephala HX87 115 11 64.78 168.72 06/87 | -19.40 8.72
AMPHPOD | Ampelisca_macrocephata (ig) HX87 1 13 64.92 169.87 06/87 | -19.66 7.98
AMPHPOD ! Ampeli phala (ig) HX87 5 5 64.97 169.27 06/87 | -18.79 8.05
AMPHIPOD Ampeli phala (lg) HX87 157 9 64.12 166.18 06/87 | -20.17 9.44
AMPHIPOD ¢ Ampeiisca_macrocephala (med) HX87 3 8 64.97 169.27 06/87 | -19.69 7.88
AMPHPOD Ampelisca macrocephala {med) HX87 20 11 64.78 168.72 06/87 | -19.65 8.35
AMPHPOD ¢ Ampelisca_macrocephala (mad) HX87 -1} 13 64.92 169.87 06/87 | -20.66 7.84
AMPHIPOD ° Ampelisca_macrocephala _(med) HX87 106 3 64.67 168.60 06/87 | -19.66 8.47
AMPHIPOD Am pali macrocephala (sm) HXxs87 4 5 64.97 169.27 06/87 | -20.1 7.91
AMPHIPOD Ampeli macy hala (sm) HX87 112 1] 64.12 168.18 06/87 | -19.9 8.9
AMPHPOD Ampelisca macrocephala (v. sm) HX8? 113 9 64.12 168.18 06/87 | -18.8 8.70
AMPHPOD 1 Anonyx 8p. HX87 18 20 64.27 168.68 06/87 | -19.60 12.06
AMPHPOD  : . HX87 140 ] 64.12 168.18 06/87 | -19.26 12.72
AMPHPOD | HX87 1 9 06/87 | -20.14 10.71
AMPHPOD | HX87 60 13 64.92 169.87 06/87 | -20. 7.79
AMPHPOD ¢ HX87 66 3 64.67 168.80 06/87 | -19.6 7.46
AMPHPOD HX87 69 3 64.67 168.60 06/87 | -20. 9.35
AMPHPOD  © HX87 79 13 64.92 169.87 06/87 | -20.75 8.07
AMPHPOD ¢ HX87 a0 13 64.92 169.87 06/87 | -20.60 8.70
AMPHIPOD ¢ HX87 84 3 64.67 1€8.60 06/87 | <19.97 9.24
AMPHPOD ¢ Byblis_sp. HXa7 20 9 64.1 168.18 06/87 | -20.89
AMPHPOD Byblis_sp. (large) HX87 27 11 64.7! 168.72 06/87 | -19.75 .87
AMPHIPOD lic_sp. (large) HX87 98 ° 64.1 168.18 06/87 | -21.27 .80
AMPHPOD - lis_sp. (medium HX87 7 1] 64.12 168.18 06/87 | -20.76 .95
AMPHPOD blis_sp. (small HX87 26 11 64.78 168.72 06/87 | -20.47
AMPHIPOD ! Gammarid HX87 119 1" 64.78 168.72 06/87 | -19.32 10.81
AMPHIPOD 1 Grandiforus sp. HX87 52 24 64.28 169.33 06/87 | -17.66 13.93
AMPHIPOD Grandiforus ep. HX87 105 06/87 | -16.67 | 14.70
AMPHIPOD  © H. 3 HXxa7 142 9 64.12 168.18 06/87 | -21.04
AMPHIPOD HX87 51 11 64.78 168.72 06/87 | -18.34 9.48
AMPHIPOD  : . HX8? 96 13 64.92 169.87 06/87 | -18.18 8.35
AMPHPOD - emisto libeliula HX87 11 13 64.92 169.87 06/87 | -18.90 8.49
JAMPHIPOD - Parathemisto libellula HX87 12 13 64.92 .87 6/87 | -19.91 8.92
AMPHPOD - !Plu!homino libellula HX87 24 1 64.78 .72 6/87 | -21.67 9.68
AMPHIPOD . Parathemi libetiula HX87 39 8 64.08 .48 6/87 | -19.26 8.98
AMPHPOD ¢ [Blumomilto tibelluia HX87 42 24 64.28 169.33 6/87 | -19.23
AMPHPOD Parathemisto libellula HX87 43 24 64.28 169.33 06/87 | -19.05 9.00
AMPHIPOD ¢ Parathemisto _libeliula HX87 1] 20 64.27 168.68 06/87 | -19.26 9.95
AMPHPOD | |Parathemisto _libellula HX87 101 13 64.92 169.87 06/87 | -19.04 8.64
HX87 23 1 4.78 168.7. 06/87 | -20.02 10.18
Parathemisto fibellula HX87 5 -] 54.12 168.1 06/87 | -19.45 10.77
Parathemisto fibellula HX87 5 3 54.67 168.¢ 06/87 | -19.49 9.9
Pontoporia_femorata HX87 3 9 54.12 168. 06/87 | -19.12
Protomedeia sp. HXB7 -1 13 64.92 169.87 06/87 | -19.8¢
otomedeis sp. HX87 120 11 64.78 168.72 06/87 -19.76 9.12
Protfomedeia sp. HX87 149 9 64.12 168.18 6/87 | -18.77 10.7
HX87 50 6/87 | -17.41 14.09
HXa87 ‘70 6/87 | -18.48 11.13
HX87 7 6/87 | -17.48 13.07
HX87 72 06/8 -18.68 12.85
HX87 127 9 64.92 168.98 06/87 | -16.40 10.73
HX87 13 ] 64. 168.18 06/87 | -18.62
HX87 99 13 64.9. 169.87 06/87 | -16.95
HX87 129 11 64.71 168.72 06/87 | -16.07 .
HX87 130 13 64.9, 169.87 0687 811
Sagitta sp. HX8? 22 8 64.08 169.48 0687 13.28
‘s-:im i HX87 37 24 64.28 169.33 06/87 | -20.95 13.80
Sagitta sp. HX87 103 13 64.92 169.07 06/87 | -20.7 12.76
Sagitta sp. HXa7 110 L] 64.12 166.1 06/87 | -20.4 15.95
Sagitta sp. HX87 116 11 64.78 168.7. 06/87 | -21.0 14.61
[Sqim p. HXxa7 64 20 64.27 168.6: 06/87 | -21.4 13.74
Sagitta sp. HX87 148 3 64.67 168.60 06/87 | -20.76 15.50
Calanus sp. HX87 67,6 13 64.92 169.87 06/87 | -21.46 8.86
Calanus sp. HXx87 19 8 64.08 169.48 06/87 | -20.48
Calanus sp. HXs? 38 24 64.2 169.33 /87 | -20.67 8.36
Calanus sp. HX87 40 24 64.2 169.3. 187 | -20.15 7.81
Calanus sp. HX87 41 8 64.0 169.4. /87 | -21.11 68.91
Calanus sp. HX87 67 20 64.2 166.68 /87 | -21.04 7.40
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ﬂ SAMPLE DESCHRIPTION .. . - | CRUSE SAMPLE ID STATION LATITUDE LONGITUDE DATE | DELC13 [ DEL N1§,
e E R {N) (W) (MMYY) (ppt) (ppt)
\ ' COPERCD Calanus sp. ) HX87 133 1 64.78 168.72 06/87 { -21.90 7.27
) (COPEPOD Calanus sp. (large) _ HX87 10 i 13 64.92 169.87 /87 | -20.46 | 7.79
COREPCD Calanus sp. (large) | _Hxa7 16 13 4.92 169.87 /187 | -21.50 7.20
COPERCD Calanus sp. (large) HX87 - 111 3 64.67 168.6 /87 | -19.69 B.46
COPEPCD Calanus sp. (medium) HX87 58 20 64.27 168.68 187 | -21.28 7.27
COPERCD Calanus sp. (medium-smail) HX87 [ B 13 64.92 169.87 06/87 | .20.42 7.99
. [COPERCD Calanus sp. {medium-small) HX87 121,122 11 64.78 168.72 06/87 | -21.54 8.02
4 3 i HX87 134 - 11 4.78 68.72 06/87 | -19.7 7.33
HX87 9 13 4.92 59.87 06/87 | -20. 7.4
! HX87 23 24 4.28 .33 06/87 | -20.
D HX87 __ 65 8 64.08 .48 06/87 | .20, 7.44
D HX87 75 20 64.27 168.68 06/87 | -20.52 7.15
4 D HX87 136 1 64.78 168.72 06/87 | -22.92 6.12
D HX87 107 3 64.67 168.60 06/8 -22.74 8.26
| D HX87 143 ] ] 64.12 168.18 06/87 | -21.42 .66
. COPERCD Metridia_sp. HX87 124,126 11 64.7 168.72 /87 | -10.50 .67
. D sp. HX87 49 24 64.2 169.33 /87 | -19.41 14
3 HX87 53 8 64.08_ 169.48 187 | -19.28 8.74
HX87 104 13 64.92 169.87 6/8 -19.07 | 7.97
HX87 108 3 64.67 168.6 6/87 | -19.43 | 10.20
| HX87 126 11 64.78 8.7, 6/67 [ -19.50 | 10.00
HX87 153 9 64.12 8. 6/87 | .19.53 [ 10.43
HX87 46 11 64.78 8.7: 187 | -15.97
HX87 55 3 64.67 8.6 /87 10.85
HX87 4 13 64.92 169.87 06/87 | -21.83
N HX87 138 1 64.78 168.72 06/87 ) 9.92
EUPHAUSIID Th inermis HX87 36 1 64.78 168.72 6/87 | -20.09 9.62 |
EUPHAUSIID Thy raschii HX87 8 1 4.92 169.87 6/87 | -19.24 0.37
EUPHAUSHID Thy raschii HX87 17 2 4.27 168.68 6/87 | -19.10 8.69
EUPHAUSHD Thysanoessa raschii HX87 30 2 4.27 166.68 6/87 | -19.85 8.48
EUPHAUSID Thysanoessa raschii HX87 3 20 64.27 168.68 06/87 { -18.53 8.9
EUPHAUSID Thysanoesss raschii HX87 132 3 64.67 168.60 06/87 | -19.78 11.07
) EUPHAUSIID HX87 156 [) 84.12 168.18 06/87 | -18.78 | 11.
E | . FISH {Eelpout HX87 114 11 §4.78 68.72 06/87 16
! FISH LARVAE HX87 63 20 64.27 €8.68 8/87 | -19.08 14,
FISH LARVAE HX87 117 11 64.78 68.72 187 14.24
FISH LARVAE HX87 144 3 64.67 168.60 6/87 | -18.80 13.87
FISH LARVAE _HX87 147 ] 64.12 168.18 06/687 15.45
GASTROPOD Polinices pallida (Moon_Snail) HX87 128 0 64.12 168.18 06/87 | -17.57 | 10.98
1SOPQD HX87 4 1 64.78 168.7 06/87 | -13.73
POLYCHAET! Ampharetidae HX87 4 1 4.78 168.7 06/87 | -20.92 9.39
POLYCHAET! Nephlys sp. HX8Y 8 9 4.12 168.1 06/87 | -15.97 | 13.77
POLYCHAETI HX87 1 24 4.28 169.3. 08/87 | -18.13 11,31
POLYCHAETI HX87 57 3 64.67 168.60 06/87 | -18.03 1217
3 POLYCHAET! HX87 58 4 06/87 { -18.83 13.44
E POLYCHAET] HX87 [: 8 64, 169.48 D6/87 | -18.13 13.73
POLYCHAET! HX87 8 64. 169.48 /87 | -16.28 11.66
POLYCHAET! HX87 13 84. 169.87 /187 | -17.28 13.35
POLYCHAETE HXs7? [ 64. 169.48 6/87 { -18.11 13.51
POLYCHAETE HX87 102 3 64.67 168.60 6/87 | -17.95 14.39
POLYCHAETE HX87 109 9 64.12 168.18 06/87 | -18.57 13.62
PTEROPCD Clione limacina HXa7 25 - 4.27 168.68 187 [ -22.84
PTEROPOD HX87 2513 4. 169.87 /87 | -23.18 11.23
PTEROPOD ) . HX87 33 4. 168.72 /87 | -23.87 10.87
. SHAIMP Pandalus sp. HX87 47 | 64.71 168.72 187 | -17.47 | 12.44
) SHRIMP HX87 5 13 64.92 169.87 06/8 17.76 | 11.74
SHRIMP LARVAE HX87 44 24 84.28 169.33 6/87 8.90
SHRIMP LARVAE HX87 145 ° 64.12 168.18 | 06/87 | -18.83 | 10.12
- SHRIMP LARVAE | HX87 155 9 64.12 168.18 oe/87 , 10.04
RNV THOMAS G. THOMPSON, AUGUST 1087 _ ™
AMPHIPOO Ampelisca macrocephala H87 34 40 64.91 169.87 08/87 | -20.97
AMPHPOD Ampelisca_macrocephaia H87 36 40 64.01 169.87 08/87 | -20.13
. AMPHIPOD Byblis sp. H87 3 4 4 169.87 /87 t -20.88
AMPHIPOD Parathemi libetlula H87 5 1 3. 171.83 /87 | -19.41
. AMPHIPOD {Parathemisto _libellula THS? 4 _ 29 4. 168.97 187 | -19.58
AMPHIPOD THS? 8 156 68.30 168.65 8/ -19.38
AMPHIPOD Ha7 60 12 62.82 168.66 08/87 | -19.61
[CHAETOGNAT! Sagitta sp. H87 3 154 68.30 168.65 08/87 | -19.70 | 12,35
[CHAETOGNATH Sagitta ep. H8? 1 156 68.00 168.9 /87 | -19.48
CHAETOGNATH Sagitta sp. TH8? 1 144 67.50 168.2 /87 | - 4 9.58
CHAETOGNATH Sagitta sp. TH8T 3 84 64.67 168.5. 187 | -20.16
(CHAETOGNATH Sagitta Haz7 [} 25 64.55 170.52 187 | -20.15 9.81
[CHAETOGNATH Sagitta_ep. H87 62 12 62.82 168.66 08/87 | -20.%
{ICHAETOGNATH Sagitta sp. TH8? 10 156 68.00 168.91 08/87 ;i -19. 13.43
k COMPOSITE TH8? 49 25 64.5 70.52 08/87 | -20. .55
coPeRcD Large TH8? 4 50 64.77 68.63 8/87 | -20.24 .37
COPERCD Small THE? 3 144 67.5 68.25 8/87 | -21.25 .
(COPERCD Small H8? 1 12 62.82 168.66 8/87 | -22.02 .69
[COPERCD Ha? 4 154 68.30 168.65 08/87 | -21.09 | 10.20
| COPEPCD H87 [ 156 68.00 168.91 /87 | -21.18
COPERCOD Ha7 1 56 68.00 168.91 /87 | -21.00 { 11.06
COPEPOD Ha? [ 44 67.50 168.25 /87 | -20.84 | 838
lcorercD THET 51 88.07 168.57 787 | 21.20 | 9.02
cOPERCD THE [ 50 54.77 168.63 1 21,38
i COPEPOD THE 29 50 64.77 168.63 /87 | -20.74
’ COPERCD H87 32 84 64.67 188.58 08/87 | -21.72 9.28
/ COPEPCD H87 38 32 64.40 168.57 08/87 | -21.12
(COPEPCD Ha? 4 2 64.3 168. o8/87 [ -21.7 8.99
OOPERCD TH87 5 2 64. 170. 08/87 | -20.4¢ .34
COPEPCD } TH8? L 2 64, 170.5 08/87 | .21.5
ﬂ COPERCD TH8? 5 1 63.80 173.8. 08/87 | -22.4 9.3
)
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SAMPLE DESCRIPTION CRUISE SAMPLE ID STATION LATITUDE LONGITUDE DATE | DELC13 | DEL Ni5|
: {N) W) (MMYY) | (ppt) {ppt)
v |
CRAB MEGALOPS TH87 28 50 64.77 168.6. 08/87 | -20.32
CRAB MEGALOPX THs7 39 32 64.40 168.57 8/87 | -20.76
CRAB MEGALOPS THs? 57 15 63.80 171.8 8/87 | -20.03
EUPHAUSIID ¢ TH87 (] 156 68.30 168.85 8/87 | -18.44 7.08
AUSID Ha7 15 144 67.50 168.25 08/87 | -18.59
AUSHD ¢ H87 22 151 68.07 168.57 08/87 | -18.92 7.60
WUSID 1 H87 25 50 64.77 168.63 08/87 | -19.72
AUSIID THe? N 84 64.67 168.58 08/87 | -19.95
AUSID 1 TH8? 44 29 64.33 168.97 08/87 | -20.27
AUSID ¢ THe? 1 154 £8.30 168.65 08/87 | - 1
OPOD | THe? 26 50 84.77 168.63 08/87 | -20.71
2% ) THa? 2 154 68.30 168.65 08/87 | -21.12
oD TH8? 46 29 64.33 168.97 08/87 | -21.09
1 THe? 5 156 68.30 168.65 08/87 | -17.83
i
RV NOAA SHIP SURVEYOR, SEPTEMBER-OCTOBER 1967 sU
: i
AMPHPOD Hyperiid sus7 67 su27 68.12 169.00 09/87 | -20.62
AMPHIPOD ¢ 5U87 111 sus 67.03 168.23 09/87 | -21.22
CHAETOGNA' Sagitta sp. 5U87 22 KS5 67.54 166.20 09/87 | -20.13 | 11.76
CHAETOGNATH Sagitta_sp. SU87 91 KS6 67.54 166.20 09/87 | -20.13 | 12.55
CHAETOGNATH Sagitta sp. 5U87 113 - Sus 67.03 168.23 08/87 | -20.47
CHAETOGNATH Sagitta sp. SU87 103 SUe 66.68 166.92 09/87 | -20.85
ICHAETOGNATH Sagitta_sp. . sus? M Su1t 67.07 165.73 09/87 | -20.40
CHAETOGNATH Sagitta sp. sue? 29 Su12 66.75 168.25 09/87 | -21.43
JCHAETOGNATH. Sagitta_sp. sus?7 92 SU13 67.07 168.02 09/87 | -20.61 11.76
CHAETOGNATH Sagitta sp. sus7 20 KS15 €7.04 163.90 09/87 | -20.99
CHAETOGNATH Sagitta_sp. Sus? 66 su27 68.12 169.00 09/87 | -20.13 | 11.76
CHAETOGNATH' Sagitta sp. Sus? 64 KS17 £67.63 164.87 09/87 | -20.10
[COMPOSTTE__+ 5U87 114 Sus £67.03 168.23 08/87 | -20.61 10.70
COPEPCD - Calanus sp. SU87 108 Sus £7.03 168.23 09/87 | -21.16 8.72
COPEPCD : Calanus sp. S5Us? 42 SuU1t 67.07 165.73 9/87 | -20.40 .87
COPERCD ¢ Calanus sp. SU87 93 Su13 67.07 168.02 9/87 | -20.80
(COPERCD ! Calanus sp. 5U87 62 KS17 67.6. 164.87 /87 | -20.40 | 11.49
COPEROD : Calanus sp. (large) S5U87 26 Sut2 66.75 168.25 09/87 | -21.06 9.81
(COPERCD : Calanus sp. (small) Us? (1) su27 68.12 168.00 09/87 | -21.96 | 10.25
COPEPCD : FEucdwt . us? 77 SUS 67.03 169.02 09/87 | -21.82 9.71
COPEPCD s Eucalarus sp. Us7 69 SuU27 68.12 169.00 09/87 | -21.65
COPERCD ' Large us7 45 KS4 67.74 166.02 09/87 | -21.07
COPEPCD s Large us? 30 KS5 67.54 166.20 09/87 | -22.32
COPEPCD i Small us7 78 SU5 €7. 189.02 09/87 | -19.74
COPERCD . Small us? 107 sus 67, 168.23 09/87 | -19.84
COPERCD r Smail ua7 [1] SuU13 67.0 168.02 09/87 | -21.81
COPEPCD i sSus? 101 Sue 66.68 166.92 09/87 | -20.73
Us7 24 KSS5 67.54 166.20 09/87 | -20.46
us? 104 SuUs 66.68 166.92 09/87 | -20.4
[V} 63 su27 68.12 169.00 09/87 | -19.9
us7 106 SU9 66.58 166.92 09/87 | -20.1 12.27
us7 105 SUs 66.68 166.92 09/87 | -20.30 9.57
us? 44 KS4 67.74 166.02 09/87 | -18.47
us? 23 KSS 67.54 166.20 09/87 | -19.67 9.38
us? 49 Sus 6.45 167.20 /87 | -20.86 9.06
Us7 112 Sus 7.03 168.23 /87 | -20.85 7.62
Us? 32 Su12 6.75 168.28 09/87 | -21.76
us7 96 SuU13 7.07 168.02 09/87 | -20.01 8.80
us7 70 su27 68.12 169.00 09/87 | -20.39 9.46
Sus? 72 Su2 65.67 168.33 10/87 | -20.83 11.35
us? 7 su21 68.12 166.58 10/87 | -20.2
Us7 52 KS24 66.78 165.03 10/87 | -20.79 | 13.16
Us? 79 KS106 66.35 168.83 10/87 | -21.05
uaz7 74 U2 65.67 168.33 10/87 | -20.80 | 11.01
us7 8s SUs 65.67 168.83 10/87 | -22.81
SU87 54 KS24 66.78 165.03 10/87 | -20.4%
5U87 3 Ks27 66.08 167.50 10/87 | -21.98
SUs7 7 KS6 66.35 168.83 10/87 | -22.17 .48
SU87 56 KS24 66.7 165.03 10/87 | -21.1¢ 0.41
SuUs? B1 KS106 66.35 168.83 10/87 | -21.61 §.52
Sus? 3s SUS 65.67 168.83 10/87 | -21.29
Su8? 87 SUS 65.67 168.83 10/87 | -23.54
SuU87 55 KS24 686.78 165.03 10/87 | -21.46 | 10.63
us? 84 KS$106 66.35 166.83 10787 | -20.87 10.03
us? 9 SUs 65.67 168.83 10/87 | -20.2 10.00
V14 5 KSé 66.35 168.83 10/87 | -19.7
PHYT V.14 1 Su21 68.12 166.58 10/87 | -21.9
Ismup : Pandalus goniurus Sus? 9 suU21 68.12 166.58 10/87 | -19.46
AN ALPHA HEULIX, APRIL-MAY 1988 3
CHAETOGNATH Sagitta_sp. 1£88 ) 18 58.41 170.7 04/88 | -19.86 35.39
ICHAETOGNATH Sagitta_sp. 1E88 12 12 57.47 170.82 04/88 | -19.89 13.97
[CHAETOGNATH Sagitta_sp. iE88 23 23 58.23 171.32 04/88 | -19.98 | 13.31
JCHAETOGNATH Sagitta_sp. IE88 28 28 58.26 171.42 04/88 | -20.08 | 1573
CHAETOGNATH |Sagitta sp. IE88 33 8.32 .42 4/ -19.52
COPEPOD i |E88 3 8.32 .42 4/ -19.85 9.63
COPEPCD i IE88 [ 8.41 70.71 4/ -19.94 10.40
COPEPCD 1E88 3 8.23 3171.32 4/88 | -19.90 8.56
COREPCD t 1E88 16 16 58.50 170.67 04/88 | -20.30 11.58
COPEPCD ¢ 11.1] 23 23 58.23 171.32 04/88 | -20.15 9.44
COPEPCD : iE88 A 1 60.03 149.36 04/88 | -25.58 6.02
COPEPOD IES 28 28 58.26 171.42 04/88 | -20.32 .6
COPEPCD IE8! 12 2 57.47 170.82 04/88 | -18.77 B.9!
COPEPCD IES: 3 1 58.27 171.4¢ 04/88 | -19.85 | 9.6
COPEPCD IE88 22 2 57.78 171.87 04/88 | -21.14 7.21
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SAMPLE DESCRIPTION _CRUBE SAMPLE ID STATION LATITUDE LONGITUDE DATE_| DEL C13 | DEL N15|
e : P (N} W) (MMWYY) | (ppt) | (ppt)
EUPHAUSIHD 1E88 1 1 0.03 149.36 04/88 | -20.79 A4l
{CE ALGAE |E88 23 23 8.23 171.32 47 -23.7
LLYFISH 1E88 15 5 8.46 170.70 4/ -20.1
PHYT T {E88 23 23 8.23 171.32 4/ -20.3 4.23
PHYT! 1E88 12 12 57.47 170.82 4/88 | -20.18
PHYTOPLANKTON |EQ8 23 23 58.23 171.32 04/88 | -20.29 5.33
PHYTOPLANKTON |E88 12 12 57.47 170.82 04/88 | -20.48 8.72
PTEROPOD €88 2 12 7.47 170.82 04/88 | -19.80
SALP {E88 8 18 8.44 170.71 04/88 | -19.82 3.8
AMPHIPOD 1E88 4 64 9.17 172.83 05/88 | -19.85 4.05
(CHAETOGNATH Sagitta sp. iE88 a8 88 9.73 172.76 05/88 | -20.57 6.30
CHAETOGNATH Sagitta IE88 16 16 58.50 170.67 05/88 | -19.91 15.82
ICHAETOGNATH Sagitta ep. IES8 N N 58.27 171.4¢ 05/88 | -19.52
|CHAETOGNATH Sagitta sp. IES8 _22 22 §7.78 171.87 05/88 | -20.71 12.33
|CHAETOGNATH Sagitta_sp.  IE88 5 55 9.21 171.1 5/88 -19.03 14.20
CHAETOGNATH Sagitta sp. IE8 4 78 9.47 172.7 5/ -20.24 4.51
CHAETOGNATH Sagitta sp. [[11 8 83 9.52 172.8 5/ -20.43 4.35
[CHAETOGNATH Sagitta $p. 33 59 59 58.38 172.7. 5/ -20.87 2.42
JCHAETOGNATH Sagitta $p. 1E88 83 83 59.52 172.86 05/88 | -20.49
ICHAETOGNATH Sagitta sp. IE88 46 46 58.28 171.84 05/88 | -20.39 12.92
CHAETOGNATH Sagitta_sp. 1E8 3 3 5 72.7: 788 | -20.17 [ _14.
CHAETOGNATH Sagitta_sp. _{E8! 8 38 .33 71.6 /8 -20.21 4.
CHAETOGNATH Sagitta_sp. 1E8! 4 64 7 72.8 18 -20.40 [X
COPEPCD IES [ 64 5917 172.8 788 | -20.40 | 7.54
COPFERCD IE88 51 51 58.32 172.55 05/88 | -20.15 8.24
| COPERCD IE8S 59 59 58.38 172.73 05/88 | -20.73 7.37
| COPERCID |E88 4 46 .28 171.94 /88 -19.7¢6 8.03
|COPERCD 131 3 .52 172.86 1 -19. 11.27
COPEPCD IE8| 38 .33 171.6 /i -20.96 7.85
COPEPCD 1 8 8 9.73 172.7 5/ -20.5. 11.13
ICOPERCD |E88 8 78 59.47 172.79 05/88 | -19.72 10.17
COPERCD 1£88 83 63 58.95 172.78 05/88 | -20.03 7.87
COPERCD 1E88 5 5 59. 7119 /! -19.41 12.81
(1] [ 6 58. 2.78 /! -19.97 8.37
[[31] 4 4 58. 71.94 /! -20.04
{E8s 7 78 59.4 72.79 /88 | -19.87 9.17
1E88 83 83 59.52 172.86 05/88 | -20.33 10.17
[3.1) a8 .1 59.73 172.7¢6 05/88 | -20.40 12.28
IES8 64 64 59.17 172.83 05/88 | -19.58 .24
[[3] ] 5 58.32 172.55 I -19. 7.56
IES: 5 5 58. 72.73 J - .68
Y 1E8 4 4 58 71.04 7 -
OPLANKTON |EB8 89 8 59. 72.73 1! -19. 6.81
OPLANKTON IE88 38 kI:] 58.33 171.65 5/88 | -19.48 5.05
OPLANKTON 131 82 92 5$8.05 172.76 05/88 10.91
OPLANKTON 1E8: 88 9.7, 172.76 1! -20.4 24
TOPLANKTON [IT 93 8. 72.74 / -19.95 K
PHYTOPLANK] IES 59 8. 72.73 1 -19.13 .66
11 55 9. 71.19 1 +20.67
KTON {E88 38 38 58.33 171.65 05/08 5.28
1E88 55 55 59.21 171.19 05/88 | -20.80 10.95
1ESS 55 55 59.21 171.19 05/88 | -19.59
RA AKADEMIC KOROLEViJULY-AUGLGT 1988 AK
TH Sagitta AKSs 1 20 €2.58 176.06 08/88 | -22.28 15.49
H Sagitta ep. AKss 2 [ 59.50 179.50 08/88 | -22.22 11.33
rH Sagitta sp. AK88 3 1 1.58 1 8/ =21 11.01
TH Sagitts sp. AKss 4 110 3.93 176. 8/ -23.
ATH Sagitta sp. AKas 95 4.97 169. 8/ -20. 12.68
ATH Sagitta_sp. AKss 9 1.34 176.1 8/ -21.568 15.13
\TH Sagitta_sp. AK8s 13 62.18 179.85€ 08/88 | -21.16 12.66
La i . AKes 8 32 64.00 175.00 08/88 | -21.36 14.84
H AK88 9 107 64.38 171.65 08/88 | -21.29 9.96
La AK8s 22 3.00 76.0¢ ! -22.63 11.98
TH AK8s 87 5.4 70. / 11.39
TH AKss 60 7.2 70. / -20.73
H AKSS 3 7.33 69.75 I -20.19 11.18
M AK8s 14 _57 7.1 171.35 08/88 | -20.33 12.58
H AK8s 15 32 64.00 175.00 o8/88 | -21.81 9.96
a AKes 16 56 67.74 169.93 18 -21.27 8.84
H AK88 17 47 68.10 170.88 1 -20.74 12.8
H AKas 18 84 87.30 166.71 / -22.17 10.7
[CH H AKas 19 AL 62.42 174.01 I -20.67 11.9.
JCHAETOGNATH AX88 20 as 83.92 173.58 08/88 | -21.24 11.65
JCHAETOGNATH AKss 21 50 _88.66 168.33 08/88 | -20.22 11.20
[CHAETOGNATH AKss k] 4 5.55 174.17 18 -19.92 .53
CHAETOGNATH AK8s 4 5.83 169.17 18 -20.9 .70
ICHAETOGNATH AK8s 5 5.94 169.38 18 -20.4 .94
ICHAETOGNATH AK8s [ ] 65.08 170.73 / -21.4
CHAETOGNATH AK8as 7 1 61.58 178.65 os8/88 | -21.7% 9.21
COPEPCD Neocslanus cristatus AK8s8 8 13 ___62.18 179.85E 08/88 | -21.87 10.12
(COPEFCD Neocalanus cristatus AK 9 7 _64.72 177. ! . .27
COPEPCD i i AK 63.92 173. / - .01
COPEPCD N | cristatus AK 64. 175. /! - .57
(COPEPCD Neocalanus cristatus AK| 64.00 179. 11 -20. 8.93
[COPEPCD Neocalanus cristatus AKsa 33 [] 59.50 179.50 o8/88 | -22.91 7.52 §
COPERCD Neocalanus cristatus AKEs 34 110 53.93 176.00 08/88 | -26.77 5.51
COPEPCD A lanus cristatus AKss 36 107 64.38 171.65 08/88 | -21.46 | 10.22
COPERCD Neocalanus cristatus AK8S 37 61 7.33 169.75 08/88 | -21.20 .11
COPEROD N | i AK8s 3. 76 5.97 1690.58 08/8 -22.18
COPERCD Neocalanus cristatus AKes 3 97 4.73 171.18 08/8 -21.73 11.57
COPEPCD Neocalanus cristatus AKsg 4 87 _65.41 170.36 08/88 | -20.88 9.90
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DESCRIPTION CRUISE SAMPLE ID STATION LATITUDE LONGITUDE DATE [ DELC13 | DEL N15|
; ] ) (MMYYI | (ppt) | (ppt) |
i
COPERCD : Neocalanus _cristatus AKas 43 85 65.83 169.17 08/88 | -22.40 9.55
COPEPCD L Neocalanus cristatus AK8s 44 40 64.13 172.50 08/88 | -22.39 9.75
COPERCD . Calanus sp. AK88 45 7 64.72 177.80 08/88 | -20.82 8.10
COPERCD { Calanus sp. AK88 46 8 63.92 173.58 o8/88 | -22.31 10.73
COPERCD ] Calanus sp. AK8s 47 64.00 175.00 os/ee 9.78
(COPEPCD ¢ Calanus sp. AK88 48 2 64.00 179.33 08/88 | -20.44 9.46
COPEFCD t ll_huidil . AK88 49 97 64.73 171.18 08/88 | -22.42 8.44
COPERCD - Metridia_sp. AKss 5 ] 58.50 179.50 08/88 | -22.87 577
COPEFRCD 5 AK8es 5 7 66.93 165.83 08/88 | -22.29 14.18
(COPEPCD AK88 5 25 64.00 178.33 08/88 | -21.78 6.93
COPEPCD AK88 53 38 63.92 173.58 08/88 | -22.99 6.58
COPERQD AK8s 54 61 67.33 169.75 08/88 | -22.13 1.1
COPERCD AKas 55 32 64.00 175.00 08/68 | -22.88 6.89
AK8s 56 5 64.97 169.98 08/88 | -23.85
AK88 7 11 61.58 178.65 08/88 | -23.20
AK88 8 (] 59.50 179.50 08/88 | -22.16 7.67
AK8s ° 97 64.73 171.18 08/88 | -23.29 7.46
AK88 0 107 64.38 171.65 08/88 | -23.34 8.07
AK8Ss 81 40 64.13 172.50 08/88 1 <23.13 8.37
AK8g 62 88 65.36 169.99 08/88 | -23.71
AKes 63 85 65.83 169.17 8/88 | -22.61 8.57
AK88 64 27 64.72 177.80 /88 | -22.07 7.28
COPEPCD i AKse (1] 70 66.92 169.92 8/88 | -23.22
COPEPCD : Eucalanus AK8s 66 104 63.85 168.21 08/88 | -22.85
COPERCD ! Eucalanus sp. AK88 67 86 65.94 169.38 08/88 | -23.12 7.89
COPEPOD i Eucalanus ep. AK8S8 68 110 53.93 176.00 08/88 | -25.27 5.00
COPERCD i Eucalanus sp. AK88 69 42 63.92 172.07 08/88 -22.99
COPERCD 1 Eucal sp. AK8s 70 72 66.55 7417 8/8 -22.90
(COPEPCD - Eucal . AKas 7 87 65.41 70.36 8/88 -22.83
(COPERCD i Calanus sp. AK88 72 22 63.00 76.00 8/88 -24.25 10.99
POLYCHAETE ! AK88 73 39 64.23 172.69 08/88 14.72
POLYCHAETE 1 AKss 74 110 5§3.93 176.00 08/88 | -23.98 5.92
POLYCHAETE . s AK88 75 6 58.50 178.50 08/88 | -22.42 9.39
AMPHIPOD H ]I_’ themisto pacili AK8s 76 13 62.18 179.8% 08/88 | -21.88 11.03
AMPHPOD [ rathemisto pacifica AK8s8 77 9 61.34 176.10 08/88 | -22.36 12.01
AMPHIPOD { rathemisto pacifica - AKas 78 1 61.58 178.8% 08/88 | -20.61 11.56
AMPHIPOD i Parathemisto pacifica AKas 79 [ 59.50 179.5¢ 08/88 | -21.71 8.20
AMPHPOD i Parathemisto _pacifica AK88 80 38 63.92 173.58 08/88 | -21.62 9.58
AMPHPOD i Parathemisto pacifica AK88 81 104 63.85 169.21 08/88 9.54
AMPHPOD Parathemisto pacifica AKss B2 107 64.38 171.65 08/88 | -22.01
AMPHPOD : Parathemisto pacifica AK88 3 88 65.36 169.99 8/88 | -23.22
AMPHIPOD ) Parathemisto pacifica AKas 4 40 64.13 172.50 8/88 | -22.85 9.90
AMPHIPOD ' Parathemisto pacifica AK88 85 86 65.94 169.38 8/88 | -23.75
AMPHIPOD @ Parathemisto pacifica AKas 87 95 64.97 169.98 08/88 | -21.60 | 11.23
AMPHIPOO ] themil libsllula AKs8 .1} 32 64.00 175.00 08/88 | -22.19 9.85
AMPHIPOD t Parathemisto libeliula AKas 89 20 62.58 178.06 /88 | -23.68
AMPHPOD H themisto libellula AK88 90 22 63.00 176.00 8/88 | -24.82 11.57
AMPHIPOD ! 'arathemi 3 AK88 91 110 53.93 176.00 8/88 | -24.87
AMPHPOD s Parathemisto ifi AK8s 92 74 66.55 168.60 B/88 | -23.18
AMPHIPOD ! Parathemisto libeliula AKes 93 27 64.72 177.80 08/88 | -21.23 9.98
AMPHIPOD H Gammm asid AKBs 94 25 64.00 179.33 08/88 ;| -19.99 8.50
AMPHPOD ¥ Gammmarid AK 85 45 67.73 172.83 08/8 -19.60
EUPHAUSID | Small AK D6 38 3.92 173.56 08/8 -20.77 8.28
EUPHAUSHD Small : AK 97 40 54.13 172.50 08/8 -20.21 .41
EUPHAUSHD Large AK88 P8 11 1.58 178.6% 08/8 +20.63 9.51
CRAB, Z0EA | AK8S8 99 1 61.58 178.6% 08/88 ; -20.38 10.62
CRAB : Brachyura AKBS8 100 38 63.92 173.58 08/88 | -19.99 8.73
CRAB ) Anomura AKas 101 9 61.34 176.10 08/88 | -23.32 12.60
(CRAB LARVAE AKa8 102 22 63.00 176.00 08/88 | -22.46 9.69
SHRIMP, LARVAE AKas 103 67 66.9. 165.83 08/88 | -19.80 11.24
SHRIMP.LARVAE AK88 104 [ 58.5 179.50 08/88 | -20.51
SHRIMP LARVAE AK8s 105 .1 65.94 169.36 08/88 | -19.96 8.65
SHRIMP . : AK8s 106 104 63.85 169.21 o8/88 | -17.70 13.27
SHRIMP LARVAE Pandalid AK8s 107 50 68.66 168.33 08/88 | -19.93 11.21
SHRIMP LARVAE Pandalid AKB88 1 104 63.85 169.2 8/8 -20.66 9.87
ISHRIMP LARVAE Pandalid AKae 1 25 64.97 169.9 / -20.18 8.96
SHRIMP LARVAE Pandakd AKBE 1 97 64.73 171.4 / 9.65
ISHRIMP LARVAE Hippolytid AKss 1M 64 67.30 166.7 ! -20.59
SHRIMP LARVAE Hippolytid AK8s 112 107 64.38 171.65 08/88 | -19.12 8.87
SHRIMP LARVAE |Hippolytid AK88 113 99 64.53 170.02 08/88 | -19.83 10.04
SHRIMP LARVAE Hippolytid AKas8 114 3 £3.92 173.58 08/88 8.95
SHRIMP.LARVAE Hippolytid AKss 1186 4 63.92 172.07 08/88 | -20.54
SHRIMP LARVAE Hippolytid AK88 116 5 67.74 168.44 08/88 | -19.04 9.54
SHRIMP LARVAE Hippolytid AKas 117 7 65.97 169.58 08/88 | -20.63 8.64
[COMPOST AKse 118 26 65.08 170.73 08/88 | -22.04 11.33
COMPOSTT : AK88 119 22 £63.00 176.00 08/88 11.04
[COMPOSTT { AK8s 20 47 68.10 170.88 8/88 | -21.
(COMPOSITT : AKas 21 42 63.92 172.07 8/88 | -22. 8.98
COMPOSITE & AKss 22 58 67.51 172.19 8/88 | -19. 8.32
[COMPOSITE ¢ AK8s 123 78 65.85 169.22 08/88 | -21. 9.69
COMPOSITE | AK8S 124 40 64.13 172.50 08/88 | -21.99 .89
COMPOSITE _ ; AKSS 125 106 64.23 170.91 08/88 | -22.50 9.91
COMPOSITE AK8s 126 64 67.30 166.71 08/88 | -20.97 9.05
COMPOSITE AK88 127 67 66.93 165.83 08/88 | -20.65 10.68
[COMPOSITE AK8s 128 50 68.66 168.33 08/88 | -21.45 11.68
COMPOSITE AK88 129 110 53.93 176.00 08/88 | -25.87 5.50
COMPOSITE AKas 130 13 65.94 169.38 08/88 | -20.85 10.44
[COMPOSITE ¢ AKss 3 38 63.92 173.58 08/88 | -21.49
COMPOSITE . AK88 132 35 63.00 173.00 08/88 | -23.34 12.12
COMPOSITE _ # AKS8 133 8 64.72 170.87 08/88 | -22.24 9.58
COMPOSITE  + AKS 134 ] 2.58 178.06 8/88 11.76
COMPOSITE AK8 135 7 7.7 171.3 8/88 | -21.13 8.96
ICOMPOSITE  + AK88 136 5 64.97 169.9 08/88 | -22.68 10.44
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SAMPLE DESCRIPTION CRUSE SAMPLE ID STATION LATITUDE LONGITUOE DATE | DELC13 DM‘
* L (N) (W) (MMYY) | (ppt) {ppt)
COMPOSITE AKss 138 32 64.00 175.00 08/88 | -23.38 9.92
COMPOBITE AK88 138 (] 9.50 179.50 08/ -22.62 1.07
(COMPOSITE AKss 140 9 1.34 176.10 08/ -24.16 10.17
COMPOSITE AK8s 141 11 1.58 176.65 08/ -23.45 10.69
COMPOSITE AK8s 142 13 62.18 179.85€ 08/88 | -23.09 10.20
COMPOSITE AKes 143 13 62.18 179.85E 08/88 | -22.98 10.70
|COMPOSITE AK8s 144 25 64.00 179.33 08/88 | -18.92 8.76
| COMPOSITE AKas 145 27 64.7. 177.80 B/88 | -19.32 8.6
COMPOSITE AKss 146 3 63. 173.58 B/88 | -20.80 5
COMPOSITE AKas 147 7 66. 169.92 /88 | -19.54 .7,
COMPOSITE AKss 148 7 66.55 174.17 188 .6!
COMPOSITE AK88 149 85 65.83 169.17 08/88 | -22.14 10.89
COMPOSITE AK88 150 87 65.41 170.36 08/88 | -20.52 | 9.26 |
COMPOSITE AKes _151 88 65.36 169.99 08/88 | -20.85 10.89
(COMPOSITE AKal 152 97 64.73 71.18 08/88 | -21.4 9.41
COMPOSITE AK8 153 99 64. 70.02 08/88 | -21. .50
COMPOSITE AK8 154 104 63. 69.21 7 - .72
[COMPOSITE i AKS 155 107 64. 71.65 8/ - .29
COPERCD C. marshallae, N. plumchrus AKas 156 110 53.93 176.00 8/ -25. 547
COPERCD C. marshallae, N. plumchrus AKas 157 13 62.18 179.85E 08/88 | -22.21 12.15
COPEPCD C. marghailae, N. plumchrus AKss 158 (] 59.50 179.50 08/88 | -23. 8.17
ICOPEPCD C. hallae, N. plumch AKss 159 9 61.34 176.10 /88 | -24. 10.62
COPEPCD C. hallae, N. plumch AKes 160 [] 59.50 179.50 188 | -23 8.98
COPEPCD C. marshallas, N. plumchrus AK88 162 19 62.42 174.01 08/88 | -22. 14.88
EUPHAUSIID Small AKesg 163 32 64.00 175.00 08/88 | -19.91 8.97
EUPHAUSIID Small AK8s 164 27 64.72 177.80 08/88 | -17.73 7.81
EUPHAUSHD Small AK8 16 11 .58 178.65 08/88 | -20.74 10.77
EUPHAUSIID AKS! 16 6 9.5 179.50 08/88 | -21.5 8.09
EUPHAUSIID AKs! 16 22 3. 176.00 08/88 | -20.4 10.94
EUPHAUSID AK8s 168 13 2.18 179.85E 08/88 | -21.5 10.84
EUPHAUSHD AK8s 169 25 64.00 179.33 08/88 | -18.71 8.43
EUPHAUSHD Large AKss 170 27 64.72 177.80 08/88 8.83
EUPHAUSID Large AK88 17 20 62.58 178.06 08/8 -21.94 13.50
PHYTOPLANKTON AKSS 173 24 63.71 178.48 08/8 -19.01 717
PHYTOPLANKTON AKes 174 20 62.58 178.06 08/8 -24.12 11.80
COPEPCD Small AKes 175 25 64.00 179.33 08/8. -19.25 10.86
COPEPCD Calanus ep. AK8s 176 20 62.58 178.06 08/88 | -23.57 13.54
EUPHAUSID Large AKss 177 [] 50.50 179.50 08/88 | -21.88 8.78
[COFERCD C. masshailae, N. plumchrus AK8s 178 1% 61.58 178.65 08/88 | -23.53 10.54
(COPEPCOD C. marshallae, N. plumchrus AK8s 179 [] 59.50 179.50 188 | -24.70 .58
PHYT! TON AKas 180 44 67.40 173.36 /88 | -21.6 3.56
PHYT AK8a 181 55 67.74 1668.44 /88 | -18.7 7.22
PHYT! AKss 183 76 65.97 169.58 188 | -22.4 8.70
PHYT( AK8s 185 A5 67.73 172.83 /188 | -21.9 6.39
BRYCZ20A AKas 186 106 64.23 170.91 08/88 | -19.60 8.49
BRYOZOA AKse 7 106 4.23 170.91 /! -20.17 8.89
BRYOZOA AKss 32 4.00 75.0¢ / -18.19 $.72
BRYOZOA AKss 102 4.08 67.39 J -18.90 12.43
BRYOZOA AKss 72 6.55 74.17 1 -18.74 8.03
SEA CUCUMBER AKSs 192 73 66.5 169.33 8/8 13.44
SEA CUCUMBER AKss 193 45 7.2: 172.83 08/88 13.73
SEA CUCUMBER AKBSE 194 61 7. 169.75 08/ -17.90 11.96
SEA CUCUMBER AK 1 69 7.0¢ 168.72 08/ -18.21
SEA SOUIRT Archidi a_sp. AKi 18 106 4. 170.9 1 -20.27 10.26
BIVALVE Nucula belloti AK8s 18 18 62.0¢ 175.04 /! -18.73 10.02
BIVALVE Nucula_belloti AK8s 199 45 67.73 172.83 os8/88 | -18.07 7.08
BIVALVE Nucula belloti AKss 200 35 63.0¢ 173.0 /! -20.0 9.68
BIVALVE Nucula belloti AKS (1] 67.0¢ 168. ! -18.1 9.35
BIVALVE {Nucula belloti AKS 59 7.1 173.0¢ I -18.2 .53
BIVALVE Nuculana fossa AKS 18 62.01 175.04 08/88 | -18.8 D.54
BIVALVE Nuculana fossa AKes 4 45 67.73 172.83 08/88 | -17.9
BIVALVE Nuculana fossa AKes 205 59 67.15 173.00 08/88 | -17.96 9.53
BIVALVE Nuculana fossa AKss 206 55 67.74 168.44 08/88 .| -17.00 8.05
BIVALVE Nuculana fossa AK8s 207 61 67.33 169.75 08/88 | -18.27 8.19
IBIVALVE Nuculana fossa AKS ] ] 55 67.74 68.44 /8. 7.75
BARNACLE AK8 09 104 63.85 9.2 /8 <19.1¢ 10.83
FISH AK8 10 81 65.63 8.35 /8 -21.0 12.66
FISH, WALLEYE POLLOCK {Theragra chalcogramma AKS 11 4 58.52 4.49 8 -18.% 11.97
FISH, SCULPIN . AK8s 12 100 64.38 169.18 08/88 | -17.56 15.72
FISH, SCULPIN AK8s 13 41 64.03 172.21 08/88 | -17.86 16.
FISH, SCULPIN AKS; 14 100 64.38 69.18 ’ <17.62 | 14.
FISH, SCULPIN G thus galeatus AKS 1 72 66.55 7417 / -18.31 13.72
SCAPHOPCD D i sp. AKS 1 35 63.00 73.00 ! -19.34
BIVALVE AK88 i 8 62.00 75.04 1! -18.18 10.93
BIVALVE Macoma_calcaria AKas 218 69 67.00 1€8.73 08/88 | -18.86 8.62
BIVALVE Mascoma_caicaria AKS8 1 59 67.15 173.0C 08/88 | -17.54 8.8
BIVALVE Macoma_calcaria AKS8 2 5 63. 173. /88 | -18.56 9.4
BIVALVE [Macoma_calcari AKss 2 7 63. 172. 188 | -17.65 9.0
GASTROPOD [Polinices sp. (Moon Snail) AK88 22 61 67. 16 788 | -15.04 | 11.06
GASTROPCD ices 8p. (Moon Snail) AK8s 23 69 7. 168.7 08/88 | -16.81
GASTROPOD Bittium _eschrichtii AKss 224 18 62.00 175.04 08/88 | -17.40 10.53
AMPHIPOD Ampelisca sp. AKes 225 89 67.00 168.73 08/88 | -19.18 9.36
AMPHPOD Ampelisca sp. AKss 26 61 7. 69.75 8/8¢ 8.58
BIVALVE Yoldia scissurata AK88 27 59 7. 73.00 8/8 -17.85 8.62
[SHRIMP LARVAE Pandalid AKa8 28 41 4. 72.21 8/88 -19.44 7.69
SHRIMP Sclerocrangon boreas AKeas 229 104 63.85 €9.21 8/86€ 13.18
SHAMP ngon boreas AK88 230 102 64.08 167.39 os/88 | -19.97 14.81
CRAB, LYRE Hyas lyratus AK8s 23 92 64.68 167.68 08/88 | -18.89 15.48
CRAB, LYRE Hyas lyratus AKss 232 100 64.38 169.18 08/88 | -20.33 11.65
ICRAB, LYRE Hyas lyratus AKss 33 104 63.85 169.21 08/s -17.70 12.79
ICRAB, LYRE Hyas lyratus AKSs 34 102 64. 167.39 08/8 -21.11 15.25
CRAB, LYRE Hyas lyratus AKss 35 _ 96 65. 170.73 oa/e -18.55 12.14
ICRAB, LYRE Hyas lyratus AKss 36 106 4. 170.91 08/8 -19.17 11.84
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SAMPLE DESCRIPTION CRUSE SAMPLE ID STATION LATITUDE LONGITUDE DATE | DELC13 | DEL N15
‘ {N) (W) (MMAYY) | (ppt) (ppt)
ICRAB, SPIDER AKas 237 72 66.55 17417 08/88 | -17.32 13.44
(CRAB, SPIDER ¢ AK8s 239 53 67.63 165.73 08/88 | -21.0t 13.69
ICRAB, TANNER Chi opilio AK8sg 240 104 63.85 169.21 08/88 | -20.94 13.49
ICRAB, TANNER Chionocetes opilio AK8s 242 72 66.55 174.17 08/88 | -20.52 | 11.32
Chi opilio AKss 243 106 64.23 170.91 08/88 | -17.74 11.27
Chionocetes opilio AK88 244 64 67.30 166.71 08/88 | -19.18 13.62
Chi opilio Akes 245 85 67.34 164.97 08/8 -19.63 | 13.55
Chionocetes opilio AKas 246 96 5.08 170.7. 08/8 -21.04 11.47
bidocherus_splend AK8s 247 53 7.63 165.7 8/8 -19.77 | 12.45
bidoch p| AK88 248 96 5.08 170.7: 8/8 -21.43 11.60
Labidocherus splend AKes 249 100 4.38 169.1 8/88 | -18.29 | 12.25
bidocherus_splendescens AKss 250 72 66.55 174.17 08/88 | -16.45 11.19
Ophiura sarsi AKes 252 65 67.34 164.97 08/88 | -12.21
Ophiura_sarsi AK8s 253 61 67.33 169.75 08/88 | -13.99 | 12.67
iura_sarsi AK88 254 64 7.30 166.71 08/88 13.52
Ophiuta_sarsi AK8s 255 35 3.00 173.00 08/88 | -14.88
Henricia sp. AKas 258 72 6.55 174.17 08/88 | -14.53 11.73
. AKas 259 40 64.13 172.50 08/88 | -21.34
AK88 260 &1 67.33 169.75 08/88 | -17.15 12.54
AK8s 261 83 65.67 168.50 08/88 | -18.85
AKae 262 4 64.03 72.21 08/88 | -18.77 12.24
AK8 263 92 64.68 67.68 08/88 | -19.83 13.04
AK8 264 83 65.67 68.50 08/88 | -19.64 11.31
AKB8 265 102 64.08 67.3¢9 08/88 | -19.97 | 12.90
AK8s 266 106 64.23 170.91 08/88 | -19.56 $0.83
Anonyx sp. AK8s 267 59 67.15 173.00 08/88 | -17.86 | 13.47
Anonyx sp.- AK88 268 100 64.38 169.18 08/88 12.27
Anonyx sp. AKss 269 61 67.33 169.75 08/88 | -17.76 12.19
Anonyx sp. AK8s 270 100 64.38 169.18 08/88 [ -20.22 8.17
AKas 2N 61 67.33 169.75 08/88 | -20.18 926
Thysanoessa_inermis (large) AK8s 272 50 68.66 166.33 08/88 | -21.00
AK88 27 70 66.92 169.92 08/88 | -20.75 8.42
AK88 74 110 53.93 176.00 08/88 | -23.41
AK8s 75 7 66.55 174.17 08/88 | -20.06 9.44
Large AK8s 76 7 65.97 169.58 08/88 | -21.57 8.64
AK8s 77 [] 64.53 170.02 08/68 | -20.13 | 10.87
AK8s 278 55 67.74 168.44 08/88 | -19.63 9.04
AK88 280 85 65.83 169.17 08/88 | -21.03 8.95
AKas 282 50 68.66 168.33 08/88 | -21.09 9.58
AK8s 283 104 63.85 169.21 08/88 | -22.65 8.64
AK8s 284 107 64.38 171.65 08/88 | -21.97
AK88 285 88 65.36 169.99 08/88 | -21.50 8.94
AK88 286 67 66.93 165.83 08/88 | -20.95 9.18
AK88 287 42 63.92 172.07 08/88 8.12
AK88 288 64 67.30 166.71 08/88 ;| -20.92 8.62
AKas 288 87 65.41 170.36 08/88 | -19.64 8.54
AK88 290 95 64.97 169.96 08/88 | -21.11 8.99
AKsg 201 98 64.72 170.87 08/88 | -22.44 12.28
AK88 292 86 65.94 169.36 08/88 | -20.32 6.55
Medium AK8s 293 35 63.00 173.00 08/88 | -23.61 12.27
Medium AK8s 294 104 €3.85 169.21 08/88 | -22.79 10.47
Neocalanus plumchrus AKss S 110 53.93 176.0 8/ -25.63
Pseudocaie i AKs8 6 6 67.26 70.8. 8/ -21.12 | 13.50
Pseudocal AK88 7 6! 67.26 70.8 B/ -21.07
C. marshaliae, Metridia sp. AKa8s 299 5 68.66 66.33 8/88 | -21.98 12.47
C. marghallae, Metndia sp. AKgs 300 87 64.73 171.¢ 08/88 | -22.12 11.80
C. marghaline, N. plumchrus AK8ss 301 88 65.36 169.99 08/88 | -23.22
C. marshallae, N. plumchrus AK8s 302 €0 67.26 170.83 08/88 | -20.5 11.02
C. hailse, N. plumch AK8s 303 74 66.55 _ 168.60 08/88 | -21.7 10.87
C. hall AK8s 304 107 . 64.38 171.65 08/88 | -21.87 | 12.59
C._marshallae AK88 305 70 66.92 169.92 08/88 | -22.08 | 1500
C. marshallae AKas 306 42 63.92 172.07 08/88 | -23.62
C._marshallae AK8ss 307 45 67.73 172.83 08/88 | -20.98 | 10.60
C. marshallae AK8s 308 55 67.74 168.44 08/86 | -21.25 | 10.63
C._marshallas AK88 309 47 68.10 170.88 i -20.6! 10.72
C. hall AKss 310 586 67.74 169.93 ! -21.4 10.66
C. marshallas AKss amn 64 67.30 166.71 ! -22.1 13.95
C. marshaiiae AK8s 312 85 65.83 169.17 08/88 | -23.64 10.72
C. mearshallae AKS 314 58 67.51 172.19 08/88 { -20.61 10.78
C._marshallae AKS 315 59 67.15 173.00 os/88 -21.80 10.43
C. marshallse, N. plumchrus AK: 16 96 .08 170.73 08/88 | -22.34 11.77
C. hall N. plumch AK! 17 87 .41 170.36 o8/88 | -21.3 10.51
C. hallae, N. plumch AK 18 (1} 7.33 169.75 08/88 | -21.5. 11.4¢
C. marshallae, N. plumchrus AK 19 76 5.97 169.58 08/88 | -22.3 11.14
C. marshalias, N. plumchrus AK88 320 85 64.97 169.98 08/88 | -22.60 10.59
C. marshaliae, N. plumnchrus AK88 321 57 €N 171.35 08/88 | -20.73 | 10.34
C. marshaiise, N. plumchrus AK88 322 86 65.94 69.38 08/88 | -20.86 | 10.72
AK8S 323 72 66.55 74.17 08/88 | -20.52 5.92
N | AKss 327 40 64.1 72.50 08/88 | -21.09 10.25
W
0
AGLANTHA 1+ TW88 02 o2 62.20 166.87 09/88 14.95
AGLANTHA & Twaa ~ 2 26 65.15 168.08 09/88 | -21.09 11.81
AGLANTHA ¢ TWas 26 26 65.15 168.08 06/88 | -20.87
AGLANTHA ¢ - 'was 2 29 65.15 168.27 09/88 10. 14
AGLANTHA . was 50 50 €7.03 196.88 09/88 10.44
AGLANTHA Aglanthe digitalis TW88 62,92 62 66.27 169.08 09/88 | -21.15 11.23
AGLANTHA _ : Aglantha _digitalis TWas8 63 83 66.18 169.52 09/88 | -20.72 8.87
AGLANTHA ¢ Aglantha _digitalis Twas (14 7 65.77 169.45 09/88 | -20.33 9.70
AGLANTHA 1 Aglantha digitali Twas €9 9 85.67 169.15 09/88 10.26
AGLANTHA Aglantha digitali TW88 n 1 65.67 168.75 09/88 11.34
AGLANTHA Aglantha_ digitalis TWas8 73 73 £5.67 168.42 09/88 | -22.60 11.42
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SAMPLE DESCRIPTION CRUSE SAMPLE ID LATITUDE LONGITUDE DEL N15]
. - (N) (W) {ppt)
NTHA Aglantha digitalis TW8s 7587 65.67 168.18 12.62
NTHA Aglantha digitalis Twes 9 64.15 172.55 10.06
NTHA Aglanths _digitali Twas 63 66.18 .52 $.37
AMPHIPOD Parathemists pacifica Twas 62,50 66.27 .08 10.75
AMPHIPOD Parathemisto i i TW8s8 108,101,80 _ 64.05 .12 12.28
AMPHIPOD Parathemisto pacifica Twas 26,29,19 65.15 168.08 12.18
AMPHIPOD rwae 105 63.85 171.90
AMPHIPOD : TW| 7 68.00 168.92 9.32
AMPHPOD TW! 7 65.67 168.42 15.13
AMPHPOD TWa8 ) 65.15 169.67 8.94
IAMPHPOD r'waa X 65.28 170.28 11.44
POD r'was 97 £4.25 172.77 8.51
’BIVALVE Acila_castrensis rwsas 40 671.72 169.70 8.45
CHAETOGNATH Sagitta wss 101 €4.05 172.33 13.72
WETOGNATH Sagitta_sp. TW8! 103 3. 172.12 14.77
ETOGNATH Sagitta ep. TW! 14 4. 168.00 4.7
METOGNATH Sagitta_sp. TW8: 26 5. 168.08 2.68
[CHAETOGNATH Sagitta sp. W88 29 85. 168.27 2.24
|CHAETOGNATH Sagitta &p. TwWes 48 66.82 170.48 12.66
[CHAETOGNATH Sagitta_ep. rwee 50 67.03 196.88 12,03 |
[CHAETOGNATH Sagitta sp. rwas 52 67.25 169.23 X
CHAETOGNATH ]S-gilhgt_e. LLT 62,75 66.27 169.08 .87
CHAETOGNATH [Sagitta_sp. TWes 63 66.18 169.52 .29
|CHAETOGNATH Sagitta TWe8 [:74 85.77 169.45 79
[CHAETOGNATH Sagitta_ep. TWas (1] 65.67 169.15 12.36
CHAETOGNATH Sagitta_ep. Twas ¥4l 85.67 168.75 13.
|CHAETOGNATH Sagitta_sp. Twas 73 5.67 168.42 4.
CHAETOGNATH Sagitta ep. Twas A\l 5.15 1690.67 .
[CHAETOGNATH Sagitta sp. Twas 33 5.28 170.28 .7
CHAETOGNATH Sagitta sp. Twas 85,90 65.42 170.87 .5
[CHAETOGNATH Sagitta_8p. Twas 86 64.73 171.57 11.14
|CHAETOGNATH Sagitta_sp. TWes 87 [} 64.67 171.22 13.05
(CHAETOGNATH Sagitta_sp. TW8 4 4.42 71.33 3.39
H gitta_sp. TWa! 97 4.25 72.17 X
H Sagitta_sp. TW8 [ 415 72.55 X:
TW8 40 7.72 69.70 .94
'was 52 7.25 169.23 12.29
['was I £5.67 168.42 15.02
TWeas 09 62.92 168.97
Twas 7 64.62 169. 13.05
TWas 14 58.00 168.92
TWs8 7 8.00 168.92 11.08
TWes 7 8.00 168.
TW88 38 7.82 169.13 14.30
Twas 06 62.63 168.00
rwas 101,103 64.05 172.33 8.95
TWs 2,15 62.20 166.87 13.84
W8 21 64.62 169.78
TWe! 48,50 66.82 170.48 11.00
[Was 687 85.77 169.45 9.49
TWes k4l 85.67 168.75 10.48
r'was 86,92 99 4.7 71.57
Large TWas 29 5 7 10.50
Small TWas 48 36. 8. .48 12.64
Small TWas 52 .25 69.23 1190
|Small rwas 75 65.67 168.18 13.89
W8 101 84.05 172.33 14.00
Twss 103 103 63.95 172.12 .45
Twas 105 105 63.85 71.90 .08
TWas 108 108 64.05 73. .94
[wes 14 14 64.62 £68.0¢ 13.19
[wes 15 15 64.62 1668.30 12.00
'was 19 1% 64.38 160.33 10.43
[Was 26 26 65.15 168.08 14.73
TWa 2 2 65.15 168.27 11.21
TW8, 7 7 58.00 168.9 15.13
L] 40 40 7.72 169.7 15.22
TW8! 4 44 7.28 170.7 12.79
Twas 47 47 67.28 170.78 10.51
TWes8 48 48 66.82 170.48 13.02
Twes 50 50 67.03 1 11.82
Twas 52 52 7.25 1 3 4.80
Twas 62 62 6.27 169.08 4.3
Twas 62,02 €2 6.27 169.08 1.84
TWas 83 83 86.18 169.52 10.48
ywas &5 65 85.87 169.78 10.35
Twas [:14 67 €5.77 169.45
Twes 69 ;1] 65.67 169.15 10.56
TW88 71 7 65.67 168.75 10.9
TwWas 73 £ 85.67 168.42 13.4
Twas 75 5 65.67 168.18 13.76
- TWas8 1] 1 6515 169.67 12.29
Twe 8 83 65.28 70.28 .92
TWS! 85 8% 5.4 70.87 .4
TWa. 86 B¢ 4.7, 71.57 .S
Twas 87 4.67 71.22 4.3
TWas8 90 90 84.62 170.13 13.60
TW88 9”2 92 64.28 170.75 12.45
TWas L ™ 64.42 71.3 12.22
TwWas 97 ‘) 64.25 72.77 12.33
Twas 29 08 64.15 72.55 12.23
Twss 0 02 62.20 66.87 4.58
TWe8 101 101 64.05 172.33 11.03




‘SAMPLE DESCRIPTION CRUISE SAMPLE ID STATION LATITUDE LONGITUDE DATE | DELC13 | DEL N15
i (N) (W) (MMYY) | (ppt) | (PPt} |
CRAB i rwas 103 103 63.95 172.12 09/88 | -22.44 11.00
CRAB i Twas 105 105 63.85 171.80 09/88 | -23.13 15.88
CRAB : 'was 108 108 64.05 173.12 09/88 | -23.04 11.13
CRAB ) TWes 110 110 63.72 173.10 09/88 | -23.97 14.84
ICRAB i Twas 15 15 64.62 168.30 09/88 | -21.88 11.76
CRAB ¥ Twas 19 19 64.38 169.33 09/88 | -20.62 9.65
CRA! i TW8s 20 29 65.15 168.27 09/88 8.45
CRAI ] TwWas 40 40 67.72 169.70 09/88 10.81
CRA! N Twss 4 44 7.28 170.78 09/88 | -21.04 11.47
ICRA 1 Twas 52 52 67.25 169.23 09/88 | -21.05 10.56
CRA 13 Twas 61 61 66.35 166.95 09/88 | -20.85
CRAI ! TW8s8 62 62 66.27 169.08 09/88 | -20.52 10.89
[CRAB H TWE8 63 63 66.18 169.52 09/88 9.49
ICRAB : TWss €5 €5 65.87 169.78 00/88 | -20.48 11.16
ICRAE ] Twsas 65 65 65.87 169.78 09/88 | -20.36
ICRA [ TWas8 69 69 65.67 169.15 09/88 | -21.64 10.92
(CRAE i Twsse 81 81 65.15 169.67 09/88 | -17.67 12.64
JCRAB . ‘ TW88 83 83 65.28 170.2¢8 09/88 | -20.47 11.31
|CRAB TWs88 85 85 . 65.42 170.87 09/88 9.82
CRAB i Twas 86 86 64.73 _171.57 09/88 10.13
[CRAS i TWas 92 92 64.28 170.7% 09/88 | -21.33
CRAE t Twas 94 94 64.42 171.33 09/88 | -21.87 9.89
(CRAE ! Twas $7,02,52 97 64.25 172.77 08/88 | -20.98 12.16
CRAB . 1 TWES8 ” 1) 64.15 172.5% 09/88 | -22.10 10.35
EUPHAUSID TW88 101 104 64.05 172.33 09/88 | -25.54 11.04
EUPHAUSIID Twsas 108 108 64.05 173.12 09/88 | -25.89 11.11
EUPHAUSIID Twas 14 14 64.62 68.00 09/88 | -21.69 12.44
EUPHAUSIHD ¢ TWas 15 15 64.62 68.30 09/88 | -21.32 11.54
EUPHAUSID TW88 19,26,29,65.99 19 64.38 69.33 09/88 | -20.68 10.87
EUPHAUSID : Twas 37 kY4 66.00 168.92 09/88 | -21.83 13.60
EUPHAUSIID ¢ TWas 40 40 67.72 169.70 09/88 | -19.96 12.10
EUPHAUSIID 1 Twas 44 a4 67.28 170.78 09/88 11.19
EUPHAUSHD ¢ Twss 47 _ 47 67.28 170.78 09/88 | -19.86 12.78
EUPHAUSID Twss 48 48 6.82 170.48 09/88 | -21.65 14.84
EUPHAUSIID TWas 50 50 67.03 196.88 09/88 | -20.53 12.53
EUPHAUSID waa 52 52 £7.25 169.23 09/88 | -19.94 9.10
EUPHAUSIID Twas 62 62 66.27 169.08 09/88 | -20.62 11.39
EUPHAUSIID : TWas [-X] 63 66.18 169.52 09/88 10.58
EUPHAUSIID ! Twas 69 69 €5.67 169.15 00/88 | -22.44 10.44
EUPHAUSID ¢ Twas kAl n 65.67 168.75 0/8 -22.60 1o.n
EUPHAUSIID - Twas 73 73 65.67 168.42 9/8. -21.09 10.08
EUPHAUSHID TWas 81 81 65.15 169.67 9/8 -21.88 12,04
EUPHAUSIID ¢ TWBa8 85 a5 65.42 170.87 09/8 -20.22 9.02
EUPHAUSID ! TWas8 86 86 64.73 171.57 09/88 | -20.54 13.114
EUPHAUSID rwas 90 20 64.62 170.13 09/88 | -22.889 11.12
FISH, FLATFISH Twsas 90 90 64.62 170.13 09/88 | -23.88 10.05
FISH . L TW8s 69,75,94 69 65.67 168.15 09/88 | -19.60 11.20
FISH, WALLEYE POLLOCK [Theragra_chalcogramma Twas 06 06 62.63 168.00 09/88 | -22.63 | 15.85
FISH, WALLEYE POLLOCK |Theragra chalcogramma TW88 15 15 64.62 168.30 09/88 | -22.83 13.89
FISH, WALLEYE POLLOCK |Theragra chalcogramms TW8s 16 16 64.62 168.67 09/88 | -22.08
FISH, WALLEYE POLLOCK |Theragra chalcogramma Twss 48 48 66.82 170.48 09/688 12.58
FISH, WALLEYE POLLOCK [Theragra chalcogramma [wa 50 50 67.03 196.8 09/88 | -21.78 13.12
FISH, WALLEYE OCK [Theragra chal TWe 62 62 66.27 169.0 09/88 14.34
FISH, WALLEYE OCK |Theragra chalcog TWS kAl n €5.67 168.7! 09/88 | -22.56 13.32
FISH, WALLEYE OCK {Theragra chalcogramma TWa 73 73 £5.67 168.4. 09/88 | -22.18 | 13.28
FISH, WALLEYE POLLOCK |Theragra chalcogramma TWas 85 85 65.42 170.87 09/88 | -20.24 12.56
LLYFISH TWss 05 05 62.52 -167.75 09/8 -21.64 15.28
JELLYFISH . TW! 38 38 67.92 169.13 09/ -21.39 13.87
ELLYFISH TW88 50 50 67.03 196.88 09/ -20.42 11.68
LLYFISH TW 55 65 65.87 169.78 09/88 | -21.67
TWa88 73 65.67 168.42 09/88 | -22.02 16.07
TWsas 83 a3 65.28 170.28 09/88 | -20.40 13.18
TW8e 61,83 61 66.35 168.95 09/88 13.62
Clione_limacina TWas 29,44, 52 29 65.15 168.27 09/88 | -22.38 10.50
Clione _limacina TWaS 62,63,73 62 66.27 169.08 09/88 | -22.22 10.79
Clione limscine Twas 75,81 75 85.67 168.18 09/ -21.42 10.84
Clione i i TWes 87,101,108,73 87 64.67 171.22 09/8. -22.74 11.13
Pandalus sp. TW88 [:1] (-] 65.67 169.15 09/88 | -20.41 10.52
Pandalus 8p. Twas n 73 65.67 168.42 09/88 | -20.46 10.74
Pandaius was 85,75,26,14 85 65.42 170.47 00/88 | -20.46 8.22
Pandaius sp. rwas 90,94.105 20 64.62 170.13 09/88 | -22.02 7.87
Twas 62 62 66.27 169.08 09/88 | -19.80 10.74
i
[RAV/NOM SHIP SURVEYOR, SEFTEMBER-OCTOBER 1988 EY)
{
ALGAE ¥ SuUss 178 PG5 3.41 167.14 0/88 | -22.7
AMPHPOD G id Suss 134 PG9 3.50 165.65 0/88 | -20.4 172.77
AMPHPOD Gammarid Uss 135 [Z1] 0.35 163.43 0/88 | -21.2 10.46
AMPHIPOD | Gammarid uss 136 PU6 71.50 166.82 10/88 | -17.57 9.75
AMPHPOD Gammarid uas 137 PZ11,PT1 PYS 70.34 166.05 10/88 | -18.55 10.89
AMPHIPOD | {yperiid use 138 PE1 64.05 172.42 10/88 | -23.87 9.26
AMPHIPOD themisto libellula usse 13 PES 63.86 171.89 10/88 | -23.29 10.98
AMPHIPOD | arathemi _pacifica Uss 14 PES 63.86 171.89 10/88 | -23.5¢9 9.49
AMPHIPOD ¢ Parathemisto pacifica uss 14 PD5 65.73 168.78 10/88 | -28.61 10.39
AMPHFOD - Parathemisto pacifica Suss 142 PC11 £7.24 164.83 10/88 | -22.05 13.92
JAMPHIPOD _ + Parathemisto i SU8s8 143 PU6 71.50 166.82 10/88 | -20.90 13.27
AMPHPOD Parathemisto pacifica SU88 144 PP27 PU1 70.32 168.97 10/88 | -23.21
AMPHPOD - Parathemisto pacilica 5U88 145 PD3,PC13 65.67 168.44 10/88 | -22.16 13.38
AMPHPOD * 5U88 133 PUI 71.18 167.87 10/88 | -21.31 10.04
CHAETOGNATH [Sagitta_sp. Suss 28 PA1B 68.90 166.67 10/88 | -21.94
CHAETOGNATH Sagitta Suss 42 PES 63.86 171.89 10/88 | -20.78 13.14
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U __SAMPLE CRUSE SAMPLE ID STATION LATITUDE LONGITUDE DATE | DEL C13 | DEL N1§]
) j : P {N) W) (MMWYY) | (ppt) {ppt)
EIETMNMHH Sagitta ep. Suss 38 PE1 64.05 172.42 10/88 | -21.44 | 13.15
CHAETOGNATH Sagitta_sp. suss 40 PD3 65.67 168.44 10/88 | -20.68 | 14.34
[CHAETOGNATH [Sagitta sp. Suss 43 PC? 67. 166.49 10/88 | -20.82 | 15.82
: ICHAETOGNATH ,rsigjm . SUs8 44 PG9® 63. 165.65 10/88 16.61
|CHAETOGNATH Sagitta sp. uss 45 PCt 67.25 168.98 10/88 | -20.88 [ 13.70
|CHAETOGNATH Sagitta_sp. uss 46 PG2 63.36 168.26 10/88 | -20.94 | 14.89
CHAETOGNATH Sagitta sp. uss 47 PT1 71.34 166.78 10/88 | -19.83 | 13.77
’ ICHAETOGNATH Sagitta uss 48 PP27 70.32 168.97 10/88 | -20.89 | 13.49
CHAETOGNATH Sagitta sp. uss ___49 PU1 71.16 167.87 10/88 | -20.12
4 [CHAETOGNATH |Sagitta_sp. U8e 50 PC11 67.24 164.83 10/88 | -20.40 | 16.0¢
CHAETOGNATH Sagitta sp. uss 51 PD5 65.73 168.78 10/88 | -22.04 | 11.77
| CHAETOGNATH Sagitta sp. uas 53 PZt1 70.34 166.05 10/88 [ -19.68
CHAETOGNATH Sagitta_sp. uss 185 PZt 70.35 163.43 10/88 | -20.42
ﬂ ICHAETOGNATH Sagitta ep. 1] 188 PUs .50 166.82 10/88 | -20.68 | 13.26
(COMPOSITE uss 146 P21 70. -163.43 10/ 222,
- COMPOSITE uss 148 PA1B €8. 166.67 10/8 -23.8
COMPOSITE . uss 150 ] PYS 70.6 166.21 10/8 <22, 11.20
COMPOSITE uss 151 PWO M.t 166.58 10/8 -22.3 .
. COMPOSITE uss 152 PGS 63.41 167.14 10/88 | -21.42 | 13.48
(COMPOSITE (V0.1 153 PW8 _71.16 166.60 10/88 | -22.6 11.04
(COMPOSITE Uss 154 PGo 63. 165.65 10/ -22.12 13.27
COMPOSITE 18| 156 PP34 69. 168.97 10/ -22.27 10.97
[COMPOSITE U8, 158 P8 71. 166.6 10/ -23.
COMPOSITE V] 1 PD5 6S. 168.78 10/ -23.37 10.05 |
i uas 161 PC11 67.24 164.83 10/68 | -21.70 | 12.52
ICOMPOSITE Uss 162 PES 63.86 171.89 / -23.54 9.51
COMPOSITE uss 163 PE1 64.05 172.42 / -23.72
- (COMPOSITE U 164 PES 63.86 171.89 / -23.64 9.75
[COMPOSITE LK 165 | PE1 4.05 172.42 / -23.72 10.18
COMPOSITE U 166 . PC7 7.25 166.49 /. -21.97 11.29
COMPOSITE uss 167 PTY 71.34 166.78 10/88 | -24.98 [ 11.63
i COMPOSITE uss 168 PD3 65.67 168.44 10/ -23.86 | 10.74
COMPOSITE. i uss 170 PP27 70.32 168.97 10/ +25.26 10.98
| COMPOSITE 5U88 171 PG2 63.36 168.26 10/ -22.24 12.42
| COMPOSITE SU88 183 PW9 71.17 166.58 10/ -21.16 8.42
| COMPOSITE _ S5U88 187 PW9 7117 166.56 10/ -25.18
- COMPOSITE . uss 147 PZt1 70.34 166.05 10/88 [ -22.24
COMPOSITE . uas 149 PD3 65.67 168.44 10/88 | -23.76
i coRED . C. marshaliae, N. plumchrus Uss 21 PCY 67.2% 166.49 10/88 | -23.32 | 12.35
COPEPCD § Calanus_marshallas uas B PA1B £8.90 66.67 10/8 -23.64 | 12.69
COPEPCD Calanus_marshallae V1] PO3 i 55.67 68.44 0/88 | -24.16 10.17
Calanus _marshall U8s PP34 9. 1€ 68.97 0/88 | -23.1
Calanus marshallae uss 10 PG 3.5 €5.65 0/88 | -24.t
! Calanus marshellse uss 12 PG2 63.3¢ 168.26 10/88 | -23.0 12.84
Calanus _marshallae Uss 13 PWa o 71.16 166.59 10/ -23.0 11.32
marshallae uss 4 PE1 84.05 172.42 10/ -23.45
marshali uss PC11 67.24 164.83 10/ -22.97 .26
hall Uas PYS 70.62 166. 10/ -22.36 .52
) marshallae uss PP27 70.32 168.97 10/ -23.59 .64
] marshallae uss 22 PG5 63.49 167.14 10/8 -23.53 | 13.52
q marshallae .Suss 23 PU1 71.16 167.87 10/ -23.23 | 11.96
marshailae U 24 PUS 7.50 .82 [ -23.24 12,
: hall e 75 PZ11 j 70.34 .0 ! -23. 11,
hadl Suse AN PT1 71.34 R ! -22. AA]
Calanus marshaliae Us 84 PC1 67.25 B. 9! / -23. 12,
Calanus_marshaliae Uss 189 PES 63.86 171.89 10/88 | -24.58
i Uss 7 PZ1 70.35 163.43 10/88 [ -22.73 | 11.90
[ UBE PE 54.05 172.42 10/88 | -22.29 9.24
Ut PDS 5.7 168.7 10/88 | -23.7 9.25
. U PC? 7.2 166.4 10/88 | -21.0 10.65
Eucalanus sp. Uss PE5 63.86 171.89 10/88 | -21.9 9.09
Eucalanus sp. uss 36 1 67.25 168.98 10/88 | -22.80 9.83 |
Neocalanus cristatus 3Us8 26 PGS5,PD3,PDS 65.73 168.78 10/88 | -21.83 8.75
, Neocalanus cristatus SuUss 30 PE1 64.05 172.42 10/88 | -21.44 8.24
Neocalanus _cristatus Uss 192 PES 63.86 71.89 10/88 -21.7 9.31
: N | ch Uss 3 PES 3.86 71.89 10/8 -24.77 | 10.30
d d h Uss 4 PD3 5.67 B6.44 10/8 10.46
Neocalanus chrus usa 5 PEY 34,05 72.42 10/8, -24.04 | 10.6
Neocslanus plumchrus uas 179 PE1 64.05 172.42 10/88 | -23.14
Pseudocal minutus ues 1 PDS 85.73 168.78 10/88 | -24.44 9.63
Pssudocalanus_minutus uss 2 PC13 67.26 164.03 U -22.4 11.57
ithodes maje uss 1 PP27 70.32 168.97 11 -22.17 | 10.97
_|Lithodes maja uss 2 PWS-9 71.16 1 9 7 -21.4
: Lithodes maja suas 3 PT1 71.34 1 8 o/ -21.9 10.66
: Lithodes maja Uss 114 Pz 70.34 166.05 10/88 [ -21.99 | 10.42 |
| Lithodes maja uss 115 PA1B 68.90 66.67 10/88 | -25.18 9.24
Lithodes maja uss 3 PUS 7 66.82 10/88 | -22.02 | 11.10
thodes maje US 7 PY5 70.. 6.21 I -21.89
bidocherus _splend: Us B PA1B 68. 6.67 /! -22.84 11.66
Labidocherus splendescens Ue 8 PT1 71.34 6.78 /! -21.50 11.40
= Labidocherus splendescens uss 110 PUG 71.50 166.82 10/8 -21.29 11.89
Brachurs uss 125 PTY 71.34 166.78 10/88 | -20.72 11.13
Brachura Uss 26 PWs-9 71.16 166.5 10/ -21.9
Chi _opilio Ues $ P211 70.34 166.0! 10/ -21. 10.85
Chi opilio Uss PD5 65.73 168.71 10/ -20. 9.51
‘ Chionocetes . opilio sues PD3 65.67 168.44 10/ -24.14 [ 11.21
I Chionocetes opilio [ 122 PES 63.86 171.89 10/88 | -21.84
: Chionocetes opitio uss 124 PEY 64.05 172.42 10/88 | -20.88
Chionocetes opilio Uss 127 PP34 9.16 168.97 10/88 | -21.64 10.61
Chionocetes opilic uss 128 PC? 7.25 166.49 10/ +20.6! 10.24
Chionacetes opilio Uss 129 PG2 _ .36 168.26 10/ -21.4 11.05
i Chionocetes opilio S5U88 130 PUS .50 166.82 10/ -21.0 10.67
" Chionocetes opilio SUss 131 Pp27 70.32 168.97 10/ -21.94 10.83
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SAMPLE DESCRIPTION CRUISE SAMPLE ID STATION LATITUDE LONGITUDE DATE | DELC13 | DEL N15]
: (N} W) (MMYY} | (ppt) {ppt)
i
Chionocetes opilio 5U88 132 PU1 71.16 167.87 10/88 | -21.10 11.14
Chionocetes opilio {T1] 182 PC1 67.25 168.98 10/88 | -21.84 | 14.12
Smalt uss 55 PCl 67.25 166.98 10/88 | -20.51 11.04
Small uss 61 PT1 71.34 166.78 10/88 | -21.86 ] 11.62
mall Uss 74 PUG 71.50 166.82 10/88 | -21.88 10.59 |
._raschii, 7. ineemis Sues 58 PC1 67.25 168.98 10/88 | -20.57 | 11.30
Thysanoessa_inermis Suss €3 PA1B 68.90 166.67 10/88 | -21.57 | 11.82
Thysanoesse inermis Suss 64 PE1 64.05 172.42 10/88 | -22.13 10.30
Thysanosssa inermis Suas €5 PZ211 70.34 166.05 10/88 | -21.90 11.33
Thysanoessa_inermis suss €6 PU1 71.16 167.87 10/88 | -22.45
 Thysanoessa _inermis suss 67 PP27 70.32 168.97 10/88 | -22.45 | 11.34
Thysanoessa_inermis Suse 68 PCY 67.25 168.98 10/88 | -20.91 11.80
Thysanoessa _inermic suss 69 PUS 71.50 166.82 10/88 | -21.74
Thysanosssa inermis Uas 70 PZ\ 70.35 163.43 10/88 | -21.63 11.60
Thysanoessa_inermis U8 71 PR27 70.32 168.97 10/88 | -20.43 12.05
Thy inermis US 72 PWa,9 71.16 166.59 10/88 | -21.30
Thysanoessa raschii U8 60 PT{ 71.34 166.78 10/88 | -20.87 | 11.46
) Sus 54 PC? 67.25 166.49 10/88 | -20.07
Suss 56 PD3 65.67 168.44 10/88 | -21.28 10.51
suss 57 PES 63.86 171.89 10/88 | -21.87 9.68
Suss 62 PD5 65.73 168.78 10/88 | -21.67 9.69
Suss 76 PG5.PGB 63.41 167.14 10/88 | -22.02 | 13.09
SU88 186 PG2 63.36 168.26 10/88 | -21.07
uss 78 PP27,PD3 70.32 168.97 10/88 | -22.95 | 11.71
. uss 80 PC13 67.26 164.03 10/68 | -21.28 | 11.83
Ammodytes hexapterus uss 7 PYS 70.62 166.21 10/88 | -21.64 | 12.94
Suss 95 PWE-9 71.16 166.59 10/8 -21.19 5.49
ysis | Suss 81 PC13 67.26 164.03 10/8 -21.70 | 12.2
lamornae Suss 83 PGS 3.41 167.14 10/8 -21.69 13.2
Hemimysis lamornee [8.1) 85 PGS 53.50 165.65 10/8 -21.18 13.7
Hemimysis lamornae S5U88 82 PG5 63.49 167.14 10/88 | -21.3¢%
5U88 176 PUE 71.50 166.82 10/88 | -24.00
5U88 177 PZ11 70.34 166.05 10/88 | -24.74 .9
Clione limacina SU88 86 PD3 65.67 68.44 10/88 4
Clions limaci U8 87 PES 3.86 71.89 10/88 | -23.53 .78
Clione timacina U8 [-1] PD5 65.73 68.78 10/88 | -22.74 9.3
Clions lim ues 89 PZ211 70.34 166.05 10/88 | -21.92 | 10.05
Clione limacins Uas 90 P21 70.38 163.43 10/88 | -23.58 10.21
Clione_limacina Su8ss 91 PE1 64.05 172.42 10/88 | -23.12 10.13
Hippolytid Suss o8 PD5,PC13 10/8. -20.28 1.53
lippolytid Suss 105 ] PGH 3.50 165. 10/, -20.35 3.
Jippolytid SuUss 106 PC1 57.25 168, 10/ -19.89 1.9
Hippolytid Suss 107 Pp27 70.32 168.9 10/ 2.
Pandalus sp. Suse 103 PuUs 71.50 166.82 10/88 | -20.75 | 10.38
Pandalus sp. Suss 104 PU1 71.16 167.67 10/88 | -20.43 | 10.07
Pandalus 5U88 100 PES 63.8¢ 171.88 10/8 -22.10
Pandalus sp. uss 101 PP34 69. 168.97 10/ -20.58 9.99
SUss 96 PZ1 70. 163.43 10/8. -20.48 | 15.02
Uas 97 PWB9 71. 166.59 10/8 10.29
Uss 1] PD3 65.67 168.44 10/88 | -19.66 9.90
Oikopleura SUss 172 PG2 63.36 168.26 10/88 | -22.46 | 11.59
: Oikopleura uss 173 PP34 69.16 168.97 10/88 | -23.23 7.3
TUNICATE Oikopleura sp. uss 174 PW8,9;PU6;PZ11 71.50 166.82 10/88 | -23.32 | 10.66
RV NOAA SHIP SURVEYOR, SEPTEMBER-OCTOBER 1989 sU
AMPHIPOD ¢ Gammarid suse 5 ANADYR89 84.05 172.32 10/89 | -17.79 | 12.36
AMPHIPOD . Gammarid Suse 6 ANADYR89 64.05 172.22 10/8 -17.84 11.28
AMPHPOD . G id Suse 7 ANADYRS9 €4.0 172.22 10/8 -16.714 8.66
AMPHIPOD _ G id Uso 6 Qns 5.7 168.67 10/89 | -18.82 [ 9.13
AMPHPOD Gammarid [TT) 1 o2 2.3 164.73 10/89 | -21.15 12.15
AMPHIPOD Gammarid [T 53 ONE 73.15 165.45 10/89 | -21.29 | 11.92
AMPHPOD | Gammarid SUs9 54 OMNE 73.15 165.85 10/89 | -19.83 | 12.16
AMPHPOD  © Gammarid 5Us9 " CP14G 73.37 168.95 10/69 | -20.56 11.84
AMPHIPOD ¢ Gammarid ue9 73 QP14G 73.37 168.95 10/89 | -18.87 { 10.8
AMPHIPOD  : G id 5U89 47 [++] 70.83 162.50 10/89 | -20.72 11.84
AMPHIPOD i Hyp 5U89 19 HANNA TROUGH 70.52 167.47 10/89 | -20.60 | 11.45
AMPHIROD ¢ Hyperiid U89 58 Q4 71.98 164.07 10/89 | -20.94 13.01
AMPHPOD ¢ Hyp : U89 135 (o] €7.25 165.67 10/89 | -21.97 | 15.89
AMPHPOD 1 Parathemisto libell U89 A ANADYR89 64.05 172.22 10/89 | -20.69 11.14
AMPHPOD . Parathemisto libellula Uso 15 ans 85.73 168.67 10/89 | -21.82 | 10.74
AMPHIPOD ]Plulhsmillo libellvla U 80 Q7 71.63 168.38 10/89 | -19.70 11.08
AMPHIPOD L Parathemisto libelluia Use 102 QAAE 68.90 169.00 10/89 | -21.50 10.99
AMPHPOD 1 Parathemisto libeliula uag 110 o87 67.98 169.00 10/89 | -20.31 10.58
AMPHIPOD Parathemisto _libellula use 127 oae 68.28 167.25 10/89 | -21.84 | 12.03
AMPHIPOD © Parathemisto libellula Uso 128 o9 67.25 165.67 10/89 | -2%.01
AMPHIPOD ¢ Parathemisto libellula 189 161 CEE1 64.05 172.42 10/89 | -21.74 9.40
AMPHPOD ¢ Par i libellula ] 169 o 3.37 168.30 10/89 | -22.67 13.03
AMPHIPOD ¢ P libeltula ] 93 o 9.35 167.17 10/89 | -22.30 | 10.34
AMPHPOD 1 P: [ libstiula_{large) uag 148 [+ 4] 67.25 169.00 10/89 | -22.70 11.26
AMPHIPOD | use 146 oct 67:25 169.00 10/89 | -20.07 8.45
AMPHIPOD ¢ Us9 98 P 69.67 168.97 10/89 | -20.92 13.38
AMPHPOD Us9 138 [+ 9] 67.2! 169.00 0/89 8.30
CHAETOGNATH Sagitta sp. us 4 ANADYRSS 64. 172. / -21.13 .90
CHAETOGNATH Sagitta sp. sus 14 s 65.7 168.67 / -21.27 .24
[CHAETOGNATH Sagitta sp. U8 20 HANNA TROUGH 70.52 167.47 10/ -19.76 .87
[CHAETOGNATH Sagitta sp. 5U89 22 ICY CAPE 70.32 164.87 10/89 | -20.68 | 13.86
|[CHAETOGNATH ‘S‘gim p. SUsS 30 o 71.30 160.20 10/89 | -20.87 13.80
{CHAETOGNATH Sagitte_sp. SUse 32 R8s 71.90 161.25 10/89 | -20.60 | 12.87
CHAETOGNATH Sagitta sp. U89 4 o 70.83 162.50 10/89 | -20.44 14.
CHAETOGNATH Sagitta_sp. U89 4 oB 70. 162.50 10/88 | -20.50 13.3
CHAETOGNATH Sagitta sp. Us9e 5 Qa2 72. 164.73 10/89 | -19.88 | 10.96
CHAETOGNATH Sagitta_sp. Sus9 65 Q20 AN 164.98 10/89 | -19.98 11.99
¢ «
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(CHAETOGNATH |Sagitta sp. Suag 72 QP14G 73.37 168.95 10/89 | -21.44 16.30
ICHAETOGNATH Sagitta_sp. 3] 81 Qi1 70.83 166.70 10/8 -19.99 .9
CHAETOGNATH gitta ep. Use 95 OP31 69.67 168.97 10/ -20.80 .6
CHAETOGNATH itta_sp. Use 107 QAAS 68.90 169.00 10/ -19.68 .7
CHAETOGNATH Sagitta_sp. Uuso 125 oB2 68.28 167.25 10/ -20.59 13.08
CHAETOGNATH Sagitta sp. Use 132 e 67.25 165.67 10/8 -21.51 14.09
[CHAETOGNATH Sagitta_sp. Usg 139 [s 93} £7.25 169.00 10/8 -20.00
ICHAETOGNATH |Sagitta_sp. ) 4 [ 67.2 169.00 10/89 | -18.94 -3
CHAETOGNATH Sagitta_sp. U89 Qchs 6.4, 167.88 10/89 | -21.86 .0,
CHAETOGNATH Sagitta sp. U89 Qnos 5.7 168.75 10/89 [ -21.39 4
CHAETOGNATH Sagitta_sp. uag CFF1 4.0! 172.42 10/89 | -20.87 .7
CHAETOGNATH Sagitta sp. use 168 o 63.3 168.30 10/89 | -21.52 13.89 |
ICHAETOGNATH Sagitta_sp. (V1) 88 o4 69.35 167.17 10/88 | -20.19 11.92
[CHAETOGNATH Sagitta sp. S3U89 119 74 67.98 169.00 10/89 | -19.60 11.24
[CHAETOGNATH Sagitta sp. use o1 ou 9.35 167.17 10/89 12.00
[CHAETOGNATH Sagitta_ep. Uso 1 oB7 7. 9.0 /8 -20.10 10.58
COMPOSITE us9 12 oB7 7. 9.0 / -21.14 9.29
COMPOSITE uso 17 [s=] 3. 8.3 / -24.54
COMPOSITE usse 12 ANADYRS9 64.05 172.22 10/ -22.89 8.74
COMPOSITE us9 26 _ICY CAPE 70.32 164.87 10/89 | -22.45 12.39
COMPOSITE Us9 3] QR4 74.30 160.20 10/ -22.13 11.99
COMPOSITE V1) 77_. QP14G 73.37 168.95 10/ -22.09
COMPOSITE us9 78 QP14G 73.37 168.95 10/ -22.19
[COMPOSITE use 94 o 69.35 16717 10/89 | -22.41
COMPOSITE Usse 108 OAAG £8.90 169.00 10/89 | -20.13
COMPOBITE Use 109 QAAS 68.90 169.00 ° 10/89 | -20.21
(COMPOSITE us9 149 Qct §7.25 169.00 0/ - 10.29 |
ICOMPOSITE 89 164 CEEt 64. 72.4 /. -
COMPOSITE U89 44 [2:] 70. 62.5 /. -
COMPOSITE usg 45 ocs 70. 62.5 /i -22.
COPERCD Calanus sp. Usg 141 act 67.25 169.00 10/89 | -22.69 8.99
COPEPCD Calanus sp. Suse 147 act £67.25 169.00 107689 | -22.76 8.68
COPERPCD Calanus sp. Ue 61 Q020 71.00 164.98 10/89 | -22.57 10.86
COPEPCD Calanus sp. U 124 QB2 68.28 167.25 10/89 | -21.99 11.17
[COPEPCD Calanus sp. UE 129 Qac9 67.25 165.67 10/89 | -21.82 11.95
|COPEPCD U8 159 CEEY 64.05 172.42 10/89 { -22.60 8.23
| COPEPCD U89 165 oG 63.37 168.30 10/89 | -24.72 11,36
| COPEPCD U89 87 [+ V] 69.35 167.17 10/89 | -22.83 2.7
(COPEPOD usg 124 o7 67.98 169.00 10/ -22.4 9.12
COPERCD us 3 ANADYR89 64.0 172.22 1 -22.8 8.04
COPEPCD ua QoS 65.7. 168.67 i -21.7. 10.82
(OCOPEPCD Us! ICY CAPE 70.3 164.87 / -24.3 11.42
OCOPERCD Uso [0 71.3 160.20 /! ~22.8
COREPCD Us9 a9 o 70.83 162.50 18 -23.62 11.44
Usg 41 o 70.83 162.50 10/89 | -23.5¢ 12.29
18 151 Qche 66.42 167.88 10/8 -23.04 13.20
U8 113 [+:14 67.98 169.00 10/8 -21.67 10.06
Ue 90 [+ 7] 69.35 167.17 10/8 -22.57 9.85
U8S 103 QAASE 68.90 169.00 10/8 -21.75 8.06
Suss 10 ANADYRS89 64.05 172.22 10/89 | -20.50
SUs9 126 o 68.28 167.25 10/860 -22.71 8.68
U8 13 ace 67.25 165.6 10/ -21.42 1115
U 14 QCt 67.25 169.0¢ 10/ -22.08
U 14 [+ 4] 67.25 169.0( 10/ «22.44 8.6
U 158 CEE1 64.05 172.42 10/ -20.5 7.34
use 85 oL 69.35 167.17 10/89 | -23.1
us9 101 QAAE €8.90 169.00 10/89 | -22.8 7.69
Sussg 122 14 7.98 169.00 10/ =22.24 8.71
Sus 104 QAAG 8.90 169.0¢ 10/ -22. 7.92
Sua 116 Q87 7.98 169.0¢ 10/89 | -22.
Us! 43 o 70.83 162.50 10/89 | -23. 13.45
[COPERCD Medium-Large Uas 74 QP14G 73.37 68.95 10/89 | -23.58 10.82
COPERCD Neocalanus sp. uso 8 ANADYRS) 64.05 72.22 10/89 | -21.85 7.2%
(COPERCD Neocalanus sp. ua9 160 QEE1 64.05 72.42 10/89 | -20.49 7.43
(COPEPCD Smali Us9 (1] aP12 72.3% 7.95 I -18.80 10.42 ¢
| COPEROD U 70 QP14G 73.37 38.95 ! -22.24 11.4
COPEPOD [¥ 130 [+=] 67.25 5.67 /! -21.60 13.4
CRAB LARVAE us9 60 o0 71.00 _164.98 10/8 -21.84 | 10.4
ICRAB LARVAE 5U39 89 oP12 72.35 167.95 10/89 | -21.13 10.56
CRAB LARVAE use 79 Qn? 71.63 168.38 10/89 | -20.11 10.18
e 24 ICY CAPE 70.32 164.87 10/89 | -21.68 1198
U89 29 [« 27} 7. 160.20 10/89 | -21.6% 12.16
U89 143 [+4]] 67. 169.00 10/89 | -19.98 11.34
use 120 o8? 67.98 169.00 10/89 | -22.36 10.77
uad 105 QAAS 68.80 169.00 10/89 | -22.20 10.02
use 114 [+:14 67.98 169.00 10/89 | -21.43 10.87
{V.I] 8 HANNA TROUGH 70.52 67.47 10/89 | -21.414 11.09
Large Suss 75 OP14G 73.37 68.95 10/89 | -21.35 12.43
S5U89 7 HANNA TROUGH 70.52 £7.47 10/89 | -20.44 9.67
usse [ iCY CAPE 70.32 64.87 10/89 | -21.44 10.87
Uag 8 [+ 7} 71.30 160.20 10/89 | -20.47 .88
ueg 35 QR0 72.42 162.05 10/89 | -20.92 11.66
uss 82 Qity 70.8 166.70 10/89 | -20.56 9.36
us9 144 Qct 67.2 169.00 10/89 | -21.6 10.19
Sus9 84 V] 69.3 167.17 10/89 | -20.4 9.48
. Susg 92 ou 69.35 167.17 10/89 | -20.0 10.21
Smali-Medium Susg 78 QP14G 73.37 168.95 10/89 | -21.92 12.46
Small-Medium uag 163 CEE1 64.05 172.42 10/89 | -19.83 6.68
mall-Medium use 167 oG 63.37 168.30 10/8 -22.2 .57
mall-Medium U8! 118 87 7.98 169.00 10/ -21.2
mali-Medi Us 137 [+ 4] .25 69.00 /. -
U8 106 QAAS 8.90 69.00 / -20. .
U89 115 087 _67.98 €3.00 1 =20, 95|
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| SAMPLE DESCRIPTION CRUISE SAMPLE |D STATION LATITUDE LONGITUDE DATE | DELC13 | DEL Ni5]
i (N) (W) (MMYY) | (ppY) | (pPY) |
i
EUPHAUSID SU8o ] ANADYR89 64.05 172.22 10/89 | -20.30 7.8%
EUPHAUSIID + 5U89 49 Q12 72.33 164.73 10/89 | -22.01 11.67
EUPHAUSHD 5U89 59 oo 71.00 164.98 10/89 | -20.83 10.78
EUPHAUSHD uge 134 QCs 67.25 165.67 10/89 | -21.39 11.58
EUPHAUSID use 152 QcD4 66.42 167.88 10/89 | -22.6 11.57
EUPHAUSHD ¢ 5U89 100 QAAS 68.80 168.00 10/89 | -20.73 8.71
FISH i Eelp Su8s 66 Q20 71.00 164.98 10/89 | -21.19 12.01
FISH t U89 170 QG2 £63.37 168.30 10/89 | -21.75 13.62
FISH, SAND LANCE Ammodytes h us Sua9 21 HANNA TROUGH 70.52 167.47 10/88 | -19.26 1.29
FISH, SAND LANCE Ammodytes hexapterus usg 34 QR8 71.90 161.25 10/89 | -21.46 2.70
FISH, SAND LANCE Ammodytes hexapterus Sus9 36 CR90 72.42 162.05 10/88 | -19.78 1.86
FISH, SAND LANCE Ammodytes hexapterus Sus9 46 o 70.83 162.50 10/89 | -21.73 13.88
FISH, SAND LANCE Ammodytes hexapterus SUs9 50 Q12 72.33 164.73 10/89 | -19.81 12.22
FISH, SAND LANCE Ammodytes hexapterus 5U89 57 QQt4 71.98 164.97 10/89 | -20.18 1 54_‘
FISH, SAND LANCE Ammodytes hexspterus Us9 64 oQ20 7. 164.90 10/80 | -20.08 | 12.0!
FISH, SAND LANCE Ammodytes hexapterus Uag 111 Qa7 67. 168.00 10/8 -18.09 | 10.72
Large uso 136 (2] 67. 165.67 10/8 -21.58 13.6
Small-Medium Uao 131 o 67.25 165.67 10/8 -20.68 13.38
Sus9 156 QoS 65.73 168.75 10/89 | -21.78 14.34
Suss 166 oG £3.37 168.30 10/89 | -22.00 14.38
use 3z QRaD 72.42 162.05 10/89 | -25.25
5U8% 38 . QRED 72.42 162.05 10/89 | .25.07
SuUag 33 QR8 71.90 161.25 10/89 | -18.69 12.40
Crangon Suss 153 Qach4 66.42 167.88 10/89 14.29 |
Sus9 8 Qi 70.83 166.70 10/89 | -20.99 9.93
‘ Use 56 OOE 73.15 165.85 10/89 | -21.04 12.14
V1) 62 Q20 71.0 164.98 10/89 | -21.09 9.53
Pandali: Us9 154 QcD4 66.4. 167.88 10/89 | -19.14 12.11
Pandelus g V1] 162 QEE{ 54.0 172.42 10/89 | -18.99 10.13
Pandelus goniurus {large) U9 2 ANADYR89 64.0! 172.22 10/89 | -19.34 10.28
Pandailus goniurus {small) SuUa9 11 ANADYR89 64.05 172.22 10/89 10.41
R, SEPTEMBER-OCTOBER 1990 EY
Parathemi; libellula SUso 12 RAO7 65.72 168.61 10/90 | -23.01
Parathemisto _libeliula SuUsoe 21 RB0O3 67.43 169.66 10/80 | -19.57
Parathemisto libetlula SU90 69 RFO4 70.80 173.49 10/90 | -20.30 9.87
Parathemisto libellula U0 47 RJO6 70.47 165.49 10/90 | -22.61 11.73
Parathemisto sp. U9o 3 REE2 63.95 172.15 10/90 | -22.34
Sagitta_sp. 5U80 78 BUOY 1 69.70 176.01 10/90 | -19.22 11.83
Sngim‘g. U0 9 RAO3 5.07 169.31 10/9 -19.09 10.99
Sagitta sp. Ugo 14 RAO7 5.72 168.61 10/9 -20.87 11.66
Sagitta_ep. SU90 24 RBO3 7.43 169.66 10/9 -18.29 11.20
Sagitta ep. Sueo 27 RBOS 67.87 168.33 10/90 | -18.77 11.40
Sagitta_sp. SUs0 34 - RCD2 66.32 167.06 10/90 | -18.33 10.57
Sagitta_sp. SUeo 30 RCD08 66. 5 169.27 10/90 | -20.65 13.91
Sagitta sp. S0 38 RD0O3 69. 176.6 10/90 | -19.27 11.88
CH Sagitta sp. SU0 76 REO4 70. 173.48E 10/90 | -19.74 11.95
JCHAETOGNATH Sagitta ep. 5U90 [ REE2 63. 172.1 10/90 | -21.06 13.05
[CHAETOGNATH Sagitta_sp. SU90 70 RFO4 70.80 173.49 10/90 | -20.19 10.94
|CHAETOGNATH Sagitta_sp. 5U90 7 RGO4 72.08 174.74 10/90 | -19.40 11.76
ICHAETOGNATH Sagitta_sp. U0 65 RHO4 73.3 169.03 10/90 | -21.53 12.33
CHAETOGNATH Sagitta_sp. % 63 RI03 73.5 166.02 10/90 | -20.01 13.85
(CHAETOGNATH Sagitta_ep. U9 44 RJOY 70.56 170.49 10/90 | -19.87 12.40
CHAETOGNATH Sagitta_sp. U9 49 RJO§ 70.47 165.49 10/90 | -21.54 12.33
Wm“ Sagitta sp. U0 53 RKO3 71.60 160.74 10/90 | -19.44 12.17
ICHAETOGNATH Sagitta sp. _SWo 56 RKO7 72.80 162.81 10/90 | -20.06 13.76
CHAETOGNATH Sagitta sp. U0 17 RNO& 66.80 168.10 10/9 -20.76 11.70
[COMPOSITE U90 3 RCDR 66.32 167.06 10/ -19.37 9.34
COMPOSITE U90 4 RDO3 69.23 176.68 10/ -20.95 10.54
COMPOSITE US0 1 REE2 83.95 172.15 10/90.1 -22.18 9.98
COMPOSITE U0 54 RX03 71.60 160.74 10/90 | -21.45 1.
C. marshallae 5U80 8 RAO3 65.07 168.31 10/90 | -22.41 10.12
C. marshallae, N. plumchrus SUs0 5 REE2 63.95 172.15 10/90 | -23.45 9.80
C. marshailse, N. plumchrus SU9o 2 RNO6 66.80 168.10 10/80 | -23.38 10.46
( Calenus sp. SU9 79 BUOY 1 69.7 176.01 10/90 | -22.34 10.73
: Calenus sp. U9! 22 RBO3 67.4 169.66 10/90 | -21.25 10.14
COPEPCD ‘ Calanus sp. Ug 3 RCDO2 66.32 167.06 10/90 | -20.70 8.62
COPERCD Calanus sp. LU90 29 RCDo8 £66.59 169.27 10/90 | -21.56 12.20
COPERCD ¥ Calanus sp. U90 40 RDO3 69.23 176.68 10/90 | -23.30 8.35
COPERCD 1 Calanus sp. Ugo 5 REO4 70. 173.49E 10/9 -22.34 11.64
COPEPCD Calanus sp. USQ 67 RFO4 70. 173.49 10/9 -22.0 0.28
COPERCD i Calanus sp. U 73 RGO4 72. 174.74 10/9 -22.53 0.32
COPEFRCD i Calanus sp. UBC 64 RHO4 73.33 169.03 10/9 -24.15 1.14
[COPEPCD i Calanus sp. Ug0 81 RIO3 73.50 186.02 10/90 | -24.38 10.89
COPEPCD ! Calanus sp. Ugo 42 RJO1 70.56 170.49 10/90 | -22.72 11.12
COPERCD i Calanus ep. Uso 0 RJO6 70.47 165.49 10/90 | -22.16 11.28
COPED Calanus ep. Uso 1 RKO3 71.60 160.74 107 -25.54 | 11.30 ]
COPERCD ] Calanus sp. U0 5 RK07 72.80 162.81 10/ -22.84 11.86
COPERCD . Eucalanus_bungii U0 [*] BUOY 1 89.70 176.01 10/ -22.95 9.51
A i Eucal bungii U90 10 RA03 65.07 169.31 10/90 | -22.48 8.83
COPERCD ki Eucalanus bungii ‘SUs0 13 RAO7 65.72 168.61 10/90 | -22.64 9.13
COPERCD Eucalanus bungii 5U9/ RBo3 67.43 169.66 10/9 -22.17 8.07
COPERCD Eucaianus bungii S U9 ] RCDO2 66.32 167.06 10/90 | - 8.27
D Eucal bungii SUBC 3 RCD08 66.59 169.27 10/90 | - 10.44
Eucalanus bungii U9C 3 RDO3 69.23 176.68 10/90 | -23. 9.63
U90 4 REE2 83.95 172.15 10/90 | -22.09 8.35
Uso 68 RFo4 70.80 173.49 10/90 | -24.84 8.20
SUso 72 RGO4 72.08 174.74 10/90 | -22.94 8.98
S0 4 RJO 70.56 170.49 10/ - 2 11.01
SuUso 4 RJO 70.47 165.49 10/ -22.30 10.23
|Eucal bungii SUso 1 ANOE 66.80 168.10 10/ -22.28 9.38
: [Neocalanus cristatus. SUS0 2 REE2 63.95 172.15 10/9 -23.12
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SAMPLE CRUSE SAMPLE ID STATION LATITUDE LONGITUDE DEL N15)
{N} (W) {ppt)
SUeo 28 RBOS 67.87 168.33 9.65
S 52 RKO3 .60 160.74 11.90
Thyssnoessa sp. 5 U9 11 RAO3 65.07 169.31 9.14
Thy . SUBH 15 RAO7 .72 168.61
SU9 77 BUOKY 1 .70 _176.01 9.49
U90 25 RBO3 67.43 169.66 8.40
90 26 RBOS 67.87 168.33 9.21
U90 32 RCDa2 .32 167.0€ 8.48
U9 39 RDO3 .23 176. 9.46
[ 7 REE2 .95 172. 9.27
U 74 RGO4 2.08 174.74 8.84
Uso 60 Rio3 73.50 166.02
ueo 43 RJo1 70.56 170.49 11.54
Uso 46 RJ06 70.47 165.49 12.37
U9 57 RKO? 72. 62.81 .
US 1 RNOE 66. 68. 10.53
US 1 RNOE B6. 88. 13.02
US 5 RKO! 72, 62.
Uso 66 RHO4 73.33 169.0. 9.84
5U90 62 Rio3 73.50 166.02 9.86
SU90 58 AKo7 72.80 162.81
R, SEPTEMBER-OCTOBER 1991 EY)
Gammarid SUS1 7 SAO7 65.73 168.63 7.83
Gammarid SUe1 84 SA03 €5.90 169.31 7.48
Hyperiid 5U3 23 SK3A 71.15 59.95 14.37
Parathemisto _ep. SUs 2 SA07 5.73 58.63 10.59
Parath R SUs 54 SCo2B 8.10 77.60 9.63
. Us 70 SCo9 8.93 167.99 10.07
Parathemisto sp. U91 43 SEO04 70.49 178.49E 12.55
[CHAETOGNATH Sagitta_sp. U9t 38 SEO4 70.49 178.49E 13.29
[CHAETOGNATH i s 5 SA07 65.73 168.63 .25
CHAETOGNATH s 1 __ScosB 68.94 168.49 .0,
CHAETOGNATH V] 2 SK3A 71.15 159.95 .7
[CHAETOGNATH U9 2 F04 70.81 173.49 12.0
JCHAETOGNATH Ut 34 F08 71.1¢ 176.50 13.89
JCHAETOGNATH Uo4 45 E£01 69.88 177.88E 15.06
JCHAETOGNATH - ust 52 SCo2B 88.10 177.60 11.37
[CHAETOGNATH U91 57 SC04 68.40 172.24 11.20
[CHAETOGNATH V1l 67 SC00 68.93 167.99 12.44
(CHAETOGNATH 91 78 $B807 68.34 166.89 11.91
[CHAETOGNATH U1 80 $802 67.22 170.34 10.76
_C_O_‘IET(X;NK'H ue1 88 SA03 65.90 169.31 10.84
[CHAETOGNATH SU91 1 SA07 65.73 168.62 12.55
[CHAETOGNATH SU91 49 SEO1 69.88 177.88E 15.44
ICHAETOGNATH SU91 4 SEO4 70.49 178.49E 14,
COPERCD U1 SFO4 70.81 173.49 13.
|COPERCD 1) SFo8 71.11 176.50 10.4
| COPEPCD U1 5802 €7.22 170.34 9.62
| COPEPCD U9t 6 SA07 65.73 168.63 8.92 |
COPEPCD U 4 SCo88 68.94 168.4 .02
COPERCD [V [] SK3A 7.1 159.9! .97
| COPERCD Us 7 SEO4 70.4: 178.49€ .86
[COPERCD V] 46 SEO1 69.8 177.88E .09
|COPERCD V1) 53 SCo28 €8.10 177.60 .85
JCOPEROD U1 60 SC04 68.40 172.24 9.58
COREPCD U9t € SC09 68.9. 167.99 - 10.54
COPERCD U SA03 65.91 .31 .32 8.80
COPERCD g ] SA07 €5.73 .62 .05 | 11.86
OOPEROD U 4 $BO7 68.34 . .89 47 9.59
COPERCD U9t 10 SAO7 65.73 168.63 0.63 | 10.29
COPERCD .1 25 SK3A 7t.15 159.95 3.12 | 12.13
COPEPCD .1 48 SEOt 69.88 177.88E 1.90 | 12.20
1COPERCD - Calanus sp. US 42 SEO4 70.49 178.49E -54 11.57
COPEPOD Eucal bungii I 59 SCo4 €8.40 172.24 47 7.88
COPEPCD ] Eucal bungii [V 3 SA07 85.73 168.63 .45 8.27
COPERCD Eucalanus_bungii SUs 16 SCo08B £8.94 168.49 . .65
COPEPCD Eucelanus bungii oY 51 SC028 88.1 177.60 3 8.16
COPERCD Eucelanus bungii L) 77 SBO?7 68.34 166.89 0 9.03
COPEPCD. Eucalanus_bungii U91 [ SBo2 67.22 170.34 4 8.
COPEPCD i & bungii [ A03 €5.9 168.31 8.
Eucal bungii USt A7 85.7: 188.62 K
Eucalanus_bungii Uo1 SC00 9 167.99 .0
Neocalanus _cristatus U9t 1 __SA0? 65.73 168.63 8.72
Neocalanus_cristatus gt 18 Scost 68.94 168.49 12.34
Neocalanus _cristatus U SCo4 68.40 172.24 9.89
N { cristatus U9 B SCo9 68.93 167. 10.34
N | i V] 7 SBO7 68.34 166. 9.83
Neocalanus _cristatus Ut B SBo2 67.22 170.34
Neocalsnus_cristatus o1 93 SA07 65.73 168.62
us1 30 SFo4 70.81 173.49
U1 [] SA07 65.73 168.63 11.30
U9 55 $Co28 68.10 177.61 .56
ue1 56 5C028 68.10 1772.6 .93
Furcillia 1) 2 SFo8 nn 176.5¢ .82
Furcillia _Sus1 27 SFo4 70.81 173.49 9.19
Medium U1 11 $Co88 68.94 168.49 11.08
|Sm|l| ust 12 ScCoab 68.94 168.49 8.50
uet 75 SBO7 68.34 166.89 10.47
ust 4 SA07 £5.7 168.63 10.73
U91 21 SKIA K] 159.95 12.24
U9 58 $CO4 68.4 172 24 910
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SAMPLE DESCRIFTION CRUSSE SAMPLE ID STATION LATITUDE LONGITUDE DATE | DELC13| DEL N1 SP

i N) (W) (MMYY) | (ppt) {ppt)

S 64 SCo9 66.93 167.99 0/91 -19.57 .12

SUg 79 8802 67.22 170.34 0/91 -19.41 .98

SUD' 87 SA03 65.90 169.31 0/91 -20.76 .19

SU91 92 SA07 85.73 . 168.62 10/91 -20.46 11.06

SUB1 50 ) SC028 68.10 177.60 10/91 -22.50 8.94

Large - U9 1 41 SE04 70.49 178.49E /9 -18. 12.24

SU91 94 SA07 65.73 68.62 /9 -22. 12.95

SUS1 17 SCoss 68.94 68.49 19 -20. 11.62

SU91 8 SA07 65.73 68.63 /9 -18. 9.49

SU91 15 SCo8d 68.94 168.49 10/9% -19.82 10.14

U91 22 SK3A 71.15 159.95 10/91% -20.64 11.19

U1 28 SFOo4 70.81 173.49 10/91 -22.47 10.44

U9t 33 SFO8 71.11 176.50 10/91% -21.01 10.43

Us1 68 SCo9 68.93 167.99 10/91 -20.67 9.01
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Appendix 2. 613C and 615N values for bowhead whale tlissues.

WHALE - 8881 _ T
1

DATE KILLED - 27 APRIL 1986,

. |LOCATION - BARROW, ALASKA
SEX-MALE .
BODY LENGTH-82m
BALEEN LENGTH = 1.2/
AVERAGE DEL C13 = -18.81
TISSUE DELC13 | DELN15
(pp) (ppY)
MUSCLE -19.43 15.24
BALEEN LENGTH DELC13 | DELN15
{cm) {pp1) {ppY)
0.0 -18.64
2.5 -18.50
5.0 -18.54
7.5, -18.49
10.0 -18.34
12.5 -18.84
15.0 -19.73
17.5 19.77
20.0 -19.35
22.5 -18.83
25.0 18,63
27.5 19.09
30.0 -19.02
32.5 -18.95
35.0 -19.24
37.5 $19.53
40.0 -19.89
42.5 +19.66
45.0 -19.06
47.5 -18.41
50.0 -18.27
52.5 -18.39
550 18 45
60.0 -18.47
65.0 -18.40
70.0 18 .89 _
75.0 _ _-18.86
80.0 -18.31_
85.0 _:18.37
90.0 .17.98
95.0 -18.41
100.0 -18.35
105.0 -18.24
110.0 -18.68
115.0 -18.89
120.0 -18.72
125.0 -19.14
130.0 £19.00
135.0 -19.02
WHALE - 8682
DATE KILLED - 27 APRIL 1986 _
LOCATION - BARROW, ALASKA
SEX - MALE |
BODY LENGTH-8.7m |
{BALEEN LENGTH - 0.52m
AVERAGE DEL C13 = -18.74
JAVERAGE DEL N15. _15.62
TISSUE DEL C13 | DEL N1§
(ppt) {ppY)
BUJBBER .25 81
MUSCLE -20.10 14.63
BALEEN LENGTH DELC13 | DELN1S
{cm) {ppY) {ppY)
0.0 .19.16 15.89
2.5 -18.67 16.76
5.0 R 15.74
7.5 -18.25 15.64
10.0 -18.31 15.10
12.5 -18.52 15.67
15.0 18.46 15.73
17.5 -18.73 15.36
20.0 -18.51 15.64
22.5 -18.50 15.99
25.0 15.79
27.5 _-18.56 16.80
30.0 -19.01
32. -19.31 15.59
33. -19.70 15.68
37. -19.80 14.79
40.0 -19.45 16.01

17.48

425 21956
45.0 19.48 | 1685
415 _
50.0 1911 | 15.42
52.5 15.16
55.0 18.16_|_16.24
57.5 17.68 | 16.00
€0.0 17.64_| 1551
82.5 17.80 | 15.05
WHALE - 8683
DATE KILLED - 30 APRIL 1986
LOCATION - BARROW, ALASKA
SEX-FEMALE
BODY LENGTH=88m
PBALEEN LENGTH - 1.6m
AVERAGE DEL C13 - -19.09
AVERAGE DEL N15 - _14.42
TISSUE DELC13 | DELNI5
(oY) | _(ppY)
MUSCLE 2056 | 12.64
BALEEN LENGTH DELC13 | DELN15
{cm) (ppt) {pp)
0.0 1932 | 15.09
25 18.90 | 14.57
5.0 T19.90 | 14,51
7.5 18.93 | 14.79
10.0 18.80 | 14.14
12.5 £20.60
15.0 22.22 | 12.92
17.5 22.30 | 13.30
20.0 -20.77 | 13.94
225 19.76 | 14.80
25.0 19.46 | 15.45
275 19.51 | 14.87
30.0 19.67 | 14.32
32.5 19.44 | _13.78
350 19.60_ | 13.95
37.5 20.35 | 13.14
39.0 2114 | 13.13
42 19.47_ | 14.01
45. 18.50 | 14.44
47, 18.46 | 14.18
50.0 18,61 | 14.82
52.5 18,65 | 14.82
55.0 18.50 | 14.48 |
57.5 18.86 | 14.30
~80.0 19.99 | 13.49
62.5 -20.23 | 12.99
5.0 19,34 | 14.07
67.5 18.73 | 1472
70.0 18,51 | 14.01
72.5 18.92 | 14.59
75.0 18.89 | 13.90
80.0 1919|1356
85.0 " 19.44 | 1352
0.0 18.86 | 14.22
95.0 18.29 | 14.86
100.0 18,53 | 1505
105.0 —18.65 | _14.18
110.0 18.09 | 13.70
115.0 S18.66 | 13.70
120.0 17.87 | 1553
125.0 17.80
130.0 17.92 | _14.85
135.0 17.67 | 1498
140.0 18.04_| 1549
145.0 18.23 | 1557
150.0 18.48 | 15.57
155.0 18.20 | 14.33
160.0 18.10_|_16.27
165.0 1708 |_15.58
170.0 18.03 | 15.06
WHALE - 8684
DATE KILLED - 1 MAY 1986 -
LOCATION - BARROW, ALASKA
SEX - MALE
[BooY LENGTH-39m
BALEEN LENGTH = 1.3m
[AVERAGE DELC13 - -18.77
AVERAGE DEL N15-_14.68
TISSUE DELC13 | DELNI5
{ppY) {PPY)




' . MUSCLE -19.55 | 15.56
'
BALEEN LENGTH DELC13 | DELN1S
P (em) (pp1) (ppt)
00 <18.18 | 16.20
L 25 -18.50 14.62
i 50 -18.00 | 14.08
15 -18.78 | 14.39
t 100 -19.62 | 1367
12.5 -19.04 | 15.22
15.0 -19.42 | 15.19
i 175 -19.38 | 14.99
i 200 -19.83 | 15.15
225 -19.70 | 1472
r 250 -21.73 | 13.63
i 215 22.05 | 12.19
i 300 1972 | 1425
i 325 -18.63 | 1407
L350 -18.36 | 14.75
. 31s 186.49 | 15.12
i___40.0 <18.65 | 14.60
42.5 -18.88 | 13.91
. 450 -20.15 | 1475
L 415 +20.70
. 500 -19.54 | 13.27
: 525 -18.70 [ 14.79
s 55.0 -18.46 | 15.53
T 575 -19.06 | 14.86
;800 -16.65 | 14.97
16825 18.70 | 14.12
i 850 -18.73 | 13.64
P 675 -18.09 | 1273
I 700 -19.08 | 14.00
i 725 -18.21
i 75.0 18.06 | 15.15
r 175 -18.35 | 15.31
i 80.0 -18.54 | 14.40
T 825 -18.17 | 15.00
85.0 18.32 | 1457
i 818 1871 13.78
T 900 219.17 | 13.90
925 -18.76 | 13.65
+95.0 -18.42
i 9715 -17.69 | 1562
+ 1000 17.50 | 15.58
1050 1771 15.46
L1100 17.54 | 15.28
11150 217,80 | 15.23
i 1200 18.73 | 14.27
P 1250 -18.92_| 15.05
i 130.0 -17.65 | 15.18
i 1350 -17.23 | 16.30
i 1400 17.54 | 18.19
T 1450 -17.85 | 15.7¢
150.0 -18.58 | 1419
t
§
WHALE - 8685
]
DATE KILLED - 4 MAY 1986
LOCATION - BARROW, ALASKA
SEX - MALE
BODY LENGTH=81m |
BALEEN LENGTH - 0.85 m
AVERAGE DEL C13 - -18.23
JAVERAGE DEL N15 - 15.67
i
i TISSUE DELC13 | DELN1S
,‘ (PPY) {ppY)
i MUSCLE -18.10 14.42
1 VISCERAL FAT -24.42
i
IBALEENLENGTH DELC13 | DELN15 ]
! {em) _(ppY (ppY)
[ 0.0 -18.76 | 17.80
T 2.5 -18.24 | 18.66
5.0 . -18.07 | te.22
7.5 1807 | 16.18
. 10.0 -18.08 | 15.84
i 125 -18.18
. 15.0 -17.86 | 1597
v 17.5 -18.01 1568
20.0 _-18.15 | 16.20
225 -18.41 16.06
25.0 1862 | 16.10
: 27.5 -18.59 | 16.08
: 30.0 -18.10 | 18.24
: 32.5 -18.23 | 18.22
: 35.0 -17.98 | 1597
. 37.5 -18.08 | 16.40
: 40.0 16.06
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42.5 -18.03 15.90
45.0 -18.06 16.26
47.5 -18.28 15.70
50.0 -18.23 15.72
52.5 -18.33 15.95
55.0 -18.27 | 15.6e8
57.5 -18.48
60.0 -18.46 15.59
62.5 -18.73
65.0 -18.80 15.30
67.5 -18.71 15.68
70.0 -18.79 15.47
72.5 -18.84 16.42
75.0 -18.81 16.00
77.5 -18.70 15.82
80.0 -18.87 15.11
82.5 -18.46 15.18
85.0 -18.11 14.82
87.5 -18.31 14.97
80.0 -17.29 14.86
92.5 -17.02 14.91
95.0 -17.06 13.93
97.5 -17.20 13.62
100.0 12.88
WHALE - 8686
DATE KILLED - 5 MAY 1986
LOCATION - BARROW, ALASKA
SEX - FEMALE
BODY LENGTH = 123 m
BALEEN LENGTH=23m
AVERAGE DEL C13 - -19.30
AVERAGE DEL N15=- 13.63
TISSUE DELC13 | DELNiS
tppt) | (ppY)
MUSCLE -19.68 12.82
MUSCLE -19.73 13.39
MUSCLE -19.77 13.69
VISCERAL FAT -25.69
BALEEN LENGTH DELC13 | DELN15
(em) ) (ppt)
0.0 -18.40 14.30
25 -18.37 14.18
5.0 -18.44 14.71
75 -18.36 14.11
10.0 -19.94 13.94
12.5 -19.95 13.47
15.0 -20.16 13.72
17.5 -19.83 13.83
20.0 -10.48 14.14
225 -19.79 13.76
25.0 -19.82 14.05
27.5 -20.24 13.45
30.0 -19.91 12.93
325 -20.80 12.84
35.0 -19.94 13.55
37.5 -19.21 13.87
40.0 -18.51 13.69
425 -18.73 13.64
45.0 -18.87 13.89
47.5 -19.20 13.84
50.0 -20.19 13.13
52.5 -20.29 13.25
55.0 -19.39 13.34
57.5 -18.80 13.99
60.0 -18.33 14.10
62.5 -18.46 13.23
65.0 -18.81 13.37
87.5 -19.14 12.01
70.0 -19.26 12.52
72.5 -19.40 12.76
75.0 -19.20 13.20
77.5 -19.10 14.24
80.0 -18.96 14.00
82,5 14.09
85.0 -18.60 13.61
87.5 13.56
90.0 -18.14 13.18
92.5 -19.33 12.79
95.0 -19.25 12.93
97.5 13.77
100.0 -18.11 13.89
1025 13.75
105.0 -18.74 13.51
1072.5 13.77
110.0 -19.68 13.28
112.5 - 12.34
115.0 -19.87 12.86




117.5

-18.86 14.5%
120.0 -17.65 1461
125.0 -18.33 14.16¢
130.0 -19.55 13.45
135.0 -19.55 12.97
140.0 -19.11 14.76
145.0 -18.82 13.97
147. 14.70
150. -19.43 13.75
155. -20.83 12.31
160.0 -19.02 14.0%
162.5 15.56
165.0 -18.85 14.98
170.0 -19.23 13.70
175.0 -21.15 12.41
180.0 -20.04 13.47
185.0 -18.89 14.62
_190.0 -19.01 14.08
195.0 - 11.29
200.0 -19.82 13.54
205.0 -18.68 14.46
210.0 -17.54 13.50
215.0 -21.46 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
WHALE - 8687
DATE KILLED - 6 MAY 1086
LOCATION - BARROW, ALASKA
SEX - MALE
BODY LENGTH = 10.7m
IBALEENLEM;TH-ZOM
AVERAGE DEL C13 = -19.07
AVERAGE DEL N15« 13.87
TISSUE DELC13 | DEL N1S
(ppt) | (ppY)
MUSCLE -20.25 15.56
. MUSCLE -19.97
___VISCERAL FAT -24.67
BALEEN LENGTH DELC13 | DEL N15
{em} {ppti_|__(pBY)
0.0 -19.30 15.30
2.5 -19.22 13.61
5.0 -19.09 14.48
7.5 -19.16 14.72
10.0 -18.58 14.59
12.5 -19.21 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 -19.09 14.79
27.5 -19.98 13.89
30.0 -22.25 13.16
32.5 -21.95 13.30
35.0 -19.80 13.51
37.5 -18.05 13.94
40.0 -18.60 13.89
45.0 -18.59 14.47
50.0 -18.72 14.17
55.0 -19.54 13.39
80.0 -18.07 14.11
65.0 -18.79 14.10
70.0 <1917 13.490
75.0 -19.42 12.75
80.0 -18.81 14.48
85.0 -19.02 14.3¢
90.0 -18.92 13.55
95.0 -19.47 12.92
100.0 -18.54 13.98
105.0 -18.49 13.59
110.0 -18.28 12.59
115.0 -18.95 12.32
120.0 -18.4 13.83
125.0 -18.0 _14.97
130.0 -18.0€ 14.53
135.0 -18.78 13.53
140.0 -18.79 12.71¢
145.0 -18.38 14.59
150.0 -17.585 14.16
155.0 -17.83 14.37
180.0 -19.99 13.33
185.0 <19.05 13.01
170.0 -17.45 14.61
175.0 -17.18
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180.0 6.78 | 1383
185.0 --19.57 12.92
190.0 -19.23 14.12
WHALE - 86KK1
DATE KILLED - 10 SEPTEMBER 1986
LOCATION - KAKTOVIK, ALASKA
SEX - FEMALE T
F;:o'mm. 76m |
[BALEEN LENGTH = 1.3 m for right and lof plate:
AVERAGE DEL C13 (RIGHT) = -19.10
AVERAGE DEL C13 (LEFT) ~_-18.90
AVERAGE DEL N15 (RIGHT) ~_14.00
AVERAGE DEL N15 (LEFT) - 1457
TISSUE DELC13 | DELNIS
(pPY) (ppY)_
BUJBBER -25.99
BUJBBER -26.06
BUUBBER -26.02
MUSCLE | _-21.45 13.91
VISCERAL FAT -27.69
VISCERAL FAT -26.60
VISCERAL FAT -27.63
BALEEN LENGTH DELC13 | DELN15
ELNIS |
{em) {ppt) {ppt) |
B6KK1 RIGHT ‘
0.0 -20.80 | _13.02
5.0 -20.01 14.04
10.0 -18.65 14.17
15.0 -18.14 14 .47
20.0 ~10.44 13.78
25.0 -18.7¢ 14.29
30.0 14.90
35.0 1981 | 1367
40.0 ~21.19 12.92
45.0 -18.69 12.26
50.0 18.06 | 14,61
55.0 18.55 | 1448
60.0 -18.32 14.79
85.0 -18.44 14.67
86KK1 LEFT
0.0 20.08 | 1321
5.0 13.91
10.0 18.34 | 14.60
15.0 -18.07 14.28
20.0 -19.44 13.64
25.0 1417
.30. -18.39 14.83
35, -19.65 14.26
40. 2154 | 12,27
45.0 -18.14 13.28
50.0 -18.03 14 .47
5$5.0 -18.69 14.38
€0.0 ~18.28 | 12.23
65.0 18.20 | 15.20
70.0 ) 14.34
75.0 18.60 | 1462
80.0 18.80_| 1469
85.0 19.21 | 1437
0.0 19.05 | 1414
5.0 18.34 | 15.63
100.0 18.42_|_16.47
105.0 18,40 | 16.54
110.0 18.50 | 18.22
115.0 -18.97 15.92
120.0 -18.49 1543
125.0 18,64 | 1518
130.0 -19.30 | 14.77
135.0 -19.27 | _14.61
140.0 --19.11 14.54
~ 1450 14.55
WHALE - 8eKK2
DATE KILLED - 17 SEPTEMBER 1986
LOCATION - KAKTOVIK, ALASKA
SEX - FEMALE
BODY LENGTH= 17.1m
[BALEEN LENGTH - 38m |
AVERAGE DEL €13 - -17.80
AVERAGE DELN15 = 1439
TISSUE DELC13 | DELN15
[TT) (ppY)
BLUBBER -25.35
COULAGEN ~16.39
COLLAGEN -16.48 16.06




i MUSCLE -19.09 13.80
! MUSCLE -19.05 13.80
i MUSQLE -18.96
L MUSOLE -19.46 13.89
VISCERAL FAT -25.02
]
BALEEN LENGTH DELC13 | DELNIS
! (em) (pPp1) {ppY) |
T
i 0.0 -18.43 15.12
t 25 -18.85
,’ 5.0 -18.95
1 7.5 -18.15
T 10.0 -18.08 15.30
§ 12.5 -18.07 15.61
' 15.0 -17.35 14.66
i 17.5 -17.36 14.43
! 20.0 -18.45 15.12
{ 22.5 -18.88 14.99
! 25.0 -18.38 15.28
! 218 -18.09 14.80
: 30.0 -18.40 15.06
! 32.5 -18.73 14.96
1 35.0 -18.88 14.368
: 37.5 -18.57 14.29
i 40.0 -19.23 14.40
. 42.5 -18.10 14.36
¢ 45.0 -17.314 14.47
: 47.5 -18.39 14.24
¢ 50.0 -18.27 14.74
‘ 52.5 -18.02 15.29
55.0 -17.74 14.78
57.5 -17.74 14.86
: 60.0 -18.83 14.27
! 2.5 -17.97 15.50
! ¢5.0 -17.94 15.28
i 67.5 -18.42 15.46
70.0 -18.42 14.80
72.% -18.23 13.72
75.0 “-19.08 13.5¢
. 77.8 -17.79 13.55
: 80.0 -18.15 14.91
: 825 -17.94 15.05
: 85.0 -18.09 14.40
i 87.5 -17.18 14.34
! 90.0 -17.92 13.38
92.5 -18.77 13.36
95.0 12.88
97.5 -18.75 13.60
100.0 14.22
: 102.5 _-17.87 14.59
! 105.0 -17.9§ 14.51
i 107.%5 -16.92 14.44
{ 110.0 -17.84
112.5 -18.25 13.2¢
: 115.0 <17.94 13.00
! 117.5 -17.91 14.95
320.0 -17.68 15.11
£ 1225 -17.57 14.45
. 125.0 _-17.69 14.37
: 127.5 -17.38 14.33
i 130.0 -18.78 13.45
i 132.5 -18.26
135.0 -18.90 13.70
137.5 13.76
T 140.0 ~-17.682 13.13
! 147.5 -17.68 14.31
i 150.0 -17.39 13.10
1 152.5 -18.48 13.82
! 155.0 -19.48 13.21
: 157.5 -18.3% 13.45
¥ 160.0 -18.16 13.39
i 162.5 -16.21 16.08
i 165.0 -16.96 13.36
: 167.5 -17.0¢ 15.15
i 170.0 -17.01 13.75
172.5 -18.26 14.12
: 175.0 -18.67
: 177.8 -19.04 14.71
! 180.0 _-17.31 15.97
i 182.5 T -17.21 16.03
: 185.0 -17.10 14.63
5 187.5 -17.84 4.14
i 190.0 -19.73 3.33
. 192.5 -19.33 3.05
i 195.0 -18.25 14.49
i 197.5 -17.40 | " 16.21
; 200.0 -15.98 15.01
: 202.5 -17.22 15.32
: 205.0 -16.15
H 207.5 -17.92 13.17
i 210.0 -18.28 14.08
i 215.0 -16.61 16.16
220.0 -16.83 14.07
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230.0 -17.43 15.37
235.0 -16.53 15.05
240.0 -16.67 13.83
245.0 -19.19 12.85
250.0 -17.74 15.03
255.0 -16.81 13.89
260.0 -19.05 13.46
265.0 -16.77 1412
270.0 -17.95 15.68
275.0 -18.07 13.51
280.0 -18.23
285.0 -16.47 11.78
290.0 -17.51 14.19
295.0 -17.89 13.50
300.0 -18.61 | 14.76
305.0 -17.77 13.65
310.0 -17.80 14.55
315.0 -18.96 14.14
320.0 -17.18 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 -16 .45 16.14
350.0 -16.83 14.53
355.0 -16.23 14.74
360.0 -16.23 14.91
365.0 -15.96 °| 14.7%
370.0 . -15.23 14.11
375.0 -18.04 14.21
380.0 -16.03 15.83
WHALE - 86KK3
DATE KILLED - 26 SEFTEMBER 1986
LOCATION - KAKTOVIK, ALASKA
SEX - MALE
BODY LENGTH = 10.4m
FBALEEN LENGTH=1.8m
AVERAGE DEL C13 = -19.30
AVERAGE DEL N15 = 14.45
TISSUE DEL C13 | DEL N15
(ppt) (ppt)
BUJBBER -26.53
COUAGEN 14.96
COULAGEN -16.23 15.79
MUSCLE -21.33 12.74
MUSCLE +21.43 17.49
VISCERAL FAT -26.95
VISCERAL FAT -26.08
BALEEN LENGTH DELC13 | DELN1S
{em) {ppY} {ppY)
0.0 -21.92 13.48
25 -21.88 13.00
50 -20.65 13.85
7.5 -19.88 14.00
10.0 -19.72 14.11
12.5 -19.73 14.28
15.0 -19.26 14.94
17.5 -19.17 14.73
20.0 -19.09 14.34
22.5 -21.41 13.53
25.0 -21.92 12.84
27.5 -20.92 12.83
30.0 -19.77 13.95
328 -18.20 14.86
35.0 -19.20 15.22
37.5 -19.49 14.96
40.0 -19.47 14.48
42.5 -19.57 13.98
45.0 -19.84 12.34
47.5 -20.14 13.42
50.0 -19.84 13.72
55.0 -18.56 14.81
0.0 -18.32 14.71
85.0 14.35
70.0 -19.59 13.26
75.0 -19.58 13.94
80.0 -18.75
85.0 -18.72 14.77
90.0 -18.98 13.93
$5.0 -19.29 13.46
100.0 -19.1¢ 13.59
105.0 -18.65 15.01
110.0 -18.56 15.35
115.0 -18.15 14.19
120.0 -19.03 14.37
125.0 -19.25




- . E;,

130.0 .18.76 14.27
135.0 -18.19 [ _15.21
140.0 .18.27 | .15.64
145.0 18,28 15.30
150.0 -18.32 15.63
155.0 1858 15.24
160.0 -18.94 15.16
165.0 -18.63 15.26
170.0 -18.46 16.23
_175.0 18,27 | 15.86
180.0 -18.38 15.88
185.0 -18.30 15.32
190.0 18,46 15.54
WHALE - 86WW1
DATE KILLED - 5 MAY 1986
LOCATION - WAINWRIGHT, ALASKA
SEX - MALE |
BODY LENGTH=- 159m _{
BALEEN LENGTH = 260 m
AVERAGE DEL C13 = -17.26
AVERAGE DEL N15-_14.01
TISSUE DELC13 | DELNIS
{ppY) {ppt)
MUSCLE -18.84 14.38
VISCERAL FAT 24,96
VISCERAL FAT _ -24.86
BALEEN LENGTH DELC13 | DEL N15
(cm) (ppt) {ppY)
0.0 -18.13 14.61
2.5 -18.21 14.94
5.0 17.91 14.53
75 17.77 14.14
10.0 -17.96 13.80
12.5 -18.44 13.37
15.0 -18.60 14.49
17.5 1814 14.45
20.0 -18.16 14.21
22.5 .18.56 14.47
25.0 -18.59 15.16
27.5 -18.66 14.06
30.0 19.06 14.06
32.5 -17.52 12,95
35.0 -17.93 13.99
37.5 . 17,88 14.37
40.0 17.85 | 13.29
42, -17.63 14.27
45, -18.15 13.84
a7. -18.18 1411
50.0 ° _-17.86 12.79
52.5 -16.86 13.97
55.0 -17.20
57.5 1727 | 13.4%
60.0 -17.90 13.57
62.5 -18.44 13.42
65.0 .17.66 14.38
67.5 17.45 14.26
70.0 17.56 14.23
72.5 -17.55 13.15
750 -17.73 13.26
77.5 1815 13.70
80.0 17.71 13.83
82.5 -17.52 14.00
85.0 -17.48 1491
87.5 17,51 12.71
90.0 | -17.58 13.47
92.5 . -18.22 13.10
95.0 17.44 14.47
97.5 | 1720 14.76
100.0 -17.09 14.31
102.5 -16.66_| _14.65
105.0 -17.30 13.83
107.5 -18.21 14.20
110.0 -18.32 14.27
112.5 17.79 14.03
115.0 17.26 ]
117.5 17.70 14.34
120.0 16.66 13.71
122.5 | -18.57 13.84
125.0 -19.60 12.97
127.5 -16.94 | 14.41
130.0 _ -16.03 15.82
132.5 -16.48 15,11
135.0 -17.01 14.59
137.5 S17.28 1401
140.0 -18.19 14.29
142.5 -18.38 13.96
1450 | -17.10 | 1537
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147.5 -17.21 15.52
150.0 -17.31 14,17
152.5 17.45_|__13.65
155.0 -18.14 13.95
157.5 -18.47 13.23
160.0 -17.62 12.48
162.5 17.22 | 14.05
165.0 16.99 | 14.30
167.5 -17.02 13.20
170.0 T17.22 | 13.47
172.5 18.57 | 13,60
175.0 J17.62 | 1319
177.5 -17.14 14.24
180.0 ~17.40 | 13.30
185.0 _-18.29 13.97
190.0 -17.24 13.80
195.0 -16.69 14.74
200.0 716.80 | 13.81
205.0 T18.41 | 13.81
210.0 -16.89 15.22
215.0 16,72 | 13.26
220.0 47.70 | 12.30
225.0 -17.46 14.92
230.0 17.57_|__14.59
235.0 S17.55 | 13.89
240.0 18,20 | 13.61
245.0 -17.19 14.89
250.0 -17.33 13.16
2550 18.43 | 13.56
260.0 17,61
265.0 17.42 | 13.04
270.0 1717 | 13.95
75.0 -17.07
50.0 16.50 | 14.93
285.0 -16.41 14.33
290.0 -18.85 | 13.83
295.0 16,63 | 14.86
300.0 -16.92 13.40
305.0 17.60 |_13.98
310.0 -16.81 14.78
315.0 -16.48 13.70
WHALE . 86WW2
DATE KILLED - 10 MAY 1986
LOCATION - WAINWRIGHT, ALASKA
SEX - FEMALE
BODY LENGTH=17.7m
BALEEN LENGTH = 3.1 m
AVERAGE DEL C13 = -17.73
AVERAGE DEL N15-_ 14,20
TISSUE DELC13 | DEL N15 |
(ppY) (pp1)
BUUBBER 2597
MUSCLE 19,35 | 1362
BALEENLENGTH DELC13 | DELNI5
_{cm) (ppY) (ppY)
0.0 18.21 | 1521
2.5 18.15 | 13.63
5.0 18.08 | 1448
7.5 -17.94 14.87
10.0 -17.76 14.95
12.5 -17.34 14.86
15.0 -17.74 14.29
171.5 -17.41 14.25
20.0 -19.02 14.88
22.5 -18.64 14.20
25.0 T18.33 | 1353
27.5 -18.48 14.50
30.0 -18.80 14.77
32.5 19.01 | 14.09
35.0 -19.09 13.490
37.5 -18.90 13.70
40.0 -19.14 13.16
425 17.58 | 13.61
45.0 -17.98 13.36
47.5 -17.80 12.85
50.0 -18.05 14.99
52.5 17.76 | 14.34
55.0 -17.61 14.09
57.5 -18.02 13.88
60.0 -18.26 14.23
62.5 21756 | 13.26
5.0 T17.50 | 14.78
87.5 -18.09 14.29
70.0 19.19 | 13.80
72.5 13.33
75.0 -18.81 13.58
77.5 -17.87 12.88




145.0 17.37 | 13.57
1 1475 18,07 | 13.35
i 150.0 18.02 | 13.64
+152.6 16,62 | 14.00
\_ 155.0 16.57 | 15.95
T 1578 " 16.41 14.95
I 160.0 16.16 | 15.50
162.5 16.49 | 13.68
165.0 17.32 | 13.38
167.5 18,10 | 13.29
T 1700 17,47
i 172.5 $17.26_|__15.68
i 175.0 . -17.58 | 18.37
V1775 17.77 | 14.90
i 180.0 13.42
F182.5 18,57 | 14.09
T 185.0 18.63 | 13.42
i 187.5 1839 | 12.02
t 190.0 18.33 | 12.84
P 1925 1741 14.45
)y __195.0 S17.38 | 15.42
T 197.5 13.67
T 2000 T17.06 | 1412
T 2025 18.34 | 14.27
T 205.0 T17.09 | 1544
T 2078 17.05 | 1583
T 2100 17.03 | 15.25
i 2125 1722 | 1418
T 215.0 16.82 | 14.10
i 2178 17.42 | 1356
220.0 16.38 | 14.21
2225 17,51 14.54
225.0 S17.34 | _15.26
12278 17.78 | 15.08
i 2300 17.93 | 14.35
T 2325 17.67 | 1455
235.0 19.55 | 14.06
237.5 2012 | 13.97
240.0 16.43 | 1515
242.5 17.32_|_ 1593
245.0 17.35 | 1523
2475 17.45 | 1588
T 250.0 17.32 | 16.33
2525 -16.62 | 13.08
T 2550 . -17.08 | 12.84
B 257.5 -18.34 13.82
. 260.0 16.53 | 1420
. 2625 17.75 | _14.97
T 2650 17.83 | 16.15
T 2675 18.03 | 1590
2700 S17.06 | 1516
T 2725 18.05 | 12.83
) 2750 17.76 | 13.33
2718 18.26 | 1361
2800 -18.75 | 1352
T 2825 S17.48 | 12.08
T 2850 17.40 | 13.03
\ 2875 17.57 | 13.08
2900 TA7.62 | 1274
2025 13.62
i 2950 18.62_ | 14.01
i 2075 19.08 | 13.88
300.0 18.10_| 1455
302.5 15.53
305.0 18,16 | 1524
+ 3075 S17.64 | 15.10
\_310.0 17.81 14.25
i 3125 17,61 13.93
i
L3
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WHALE - 8781

DATE KILLED - 1 MAY 1987

LOCATION - BARROW, ALASKA

SEX - MALE

BODY LENGTH=903m__ |

BALEEN LENGTH = 1.68 m

JAVERAGE DEL C13 - -19.45

AVERAGE DELN15 - 13.72

BALEENLENGTH DELC13 | DELNI5
{em) (BPY) {ppY)
0.0 19,92 15.01
25 1914 15.02
5.0 19.03 14.65
75 14.62
10.0 19.03 13.54

12,5 -19.62 13.21
15.0 -21.38 12.42
17.5 -23.18 12.06
20.0 -21.52 13.35
22.5 19.68 13.87
25.0 -19.07 13.76
27.5 -19.16 14.13
30.0 i 18,78 13.91
32. 1894 13.56
35.0 -22.88 12.78
37.5 22,14 12.30
40.0 - .20.97 12.34
42.5 - -19.82 13.61
450 14.12
475 .-20.20 14.06
50.0 -19.53 13.79
52.5 19,44 13.71
55.0 19.79 13.47
£7.5 -20.75 12.61
600 -20.35 12.70
62.5 -19.53 13.53
65.0 -18.77 13.94
67.5 -18.27 13.25
70.0 13.31
72.5 -18.05 1398
75.0 -18.87 13.04
775 19.64 1313
80.0 -20.00 12.87
82. 49.77 13.08
85, 19.38 | 1347
87.5 -18.69 14.40
90.0 -19.56 14.57
92.5 -19.70 14.35
95.0 -19.63 13.80
97.5 1889 1313
100.0 1916 12.88
102.5 19,861 12.85
105.0 19.42 12.89
107.5 119,16 13.42
110.0 18,76 14.08
112.5 -18.65 14.60
1150 - 1875 14.50
117.5 -18.93 14.21
120.0 -18.68 1395
122.5 -16.47 13.61
125.0 1913 13.48
127.5 19,89 13.19
1300 -19.58 12.88
132.5 19.23 12.97

-



135.0 -10.09 13.01
137.5 18.85 | 13.48_
140.0 -18.34 14.89
142.5 -18.27 14.73
145.0 1831 14.61
147.5 -18.32 14.99
150.0 18.17 15.06
152.5 -18.23 15.18
155.0 -18.40 14.96
157.5 -18.55 14.95
160.0 -19.08 13.89
162.5 -190.486 13.35
165.0 19,58 13.41
187.5 -19.60 | 1359
WHALE 8782
DATE KILLED - 2 MAY 1967
LOCATION - BARROW, ALASKA
SEX - FEMALE ]
BODY LENGTH=89m |
BALEENLENGTH=1.75m
AVERAGE DEL C13 - -18.50
AVERAGE DEL N15=_ 14,11
BALEEN LENGTH DELC13 | DEL N15
tem) (ppt) {ppY)
0.0 -10.24 15.80
2.5 -18.42 15.62
5.0 -19.76 15.06
75 18.80 | 15.27
10.0 -18.49 14.71
12.5 _ -18.00 14.01
15.0 -18.87 13.67
17.5 -10.60 | 13.44
20.0 19.86
22.5 -19.19 14.30
25.0 -18.16 14.26
27.5 -18.11 14.91
30.0 -17.80 13.99
32.5 17.49 | 1350
35.0 17.87 13.09
375 -18.42 13.30
40.0 -19.27 14.01
425 “10.47 | 1405
45.0 21912 | 14.34
47.5 18,84 14.7¢
50.0 9916 | 14.30
525 -19.56 | 14.41
55.0 1932 | 13.07
575 -18.95 13.87
80.0 -18.78 14.18
62.5 19.56 | 13.82.
65.0 -19.76 13.19
87.5 -18.82 13.48
70.0 -18.37 13.44
72.5 -18.44 12.80
75.0 18.65 | 13.95_
77.5 18.57 | 13.01
80.0 -18.47
82.5 18,76 | 1377
85.0 1954 12.72
87.5 19.75 | 13.10
90.0 -18.85 | 1377
92.5 18.54 14.37
95.0 | -18.85 14.94
97.5 -18.70 13.87
100.0 -18.39 | 1318
102.5 -18.34 | 1395
105.0 -18.66 13.32
_107.5 -19.37 13.36
110.0 -18.89 13.49
112.5 -18.14 14.21
115.0 -18.16 14.86
117.5 -17.92 14.45
120.0 -168.1¢ 14.82
122.5 _ -18.35 14.30
125.0 -18.14 14.52
127.5 -17.99 13.92
130. -18.57 | 1329
132. _ -18.15 13.42
135. -18.45 13.14
137.5 _ -19.02 12.65
140.0 -18.89 12.90
142.5 -18.22 13.42
145.0 -17.69 14.81
147.5 -17.26 15.07
150.0_ 16.93 1532
152.5 -17.16 15.64
155.0 17.28 15.23
157.5 -17.29 14.67
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160.0 -17.39 14.80
162.5 -17.42 14.41
1650 17.51 15.36
167.5 -17.83 15.37
170.0 -17.95 14.16
172.5 -18.37 13.83
175.0 . -17.92 14.13
WHALE - 87B3A
DATE KILLED - 4 MAY 1987
LOCATION - BARROW, ALASKA
SEX - MALE - I
BODY LENGTH=- 11.0m_|
BALEEN LENGTH= 1.95m
AVERAGE DEL C13 - -18.99
AVERAGE DEL N15 - 13.79
TISSUE DEL C13 | DEL NiS
(ppt (ppY)
MUSCLE 15.003
BALEENLENGTH DEL C13 | DEL N15 |
{em) {ppY) (PPY)
0 -18.74 15.50
2.5 -18.88 15.04
5.0 1 1885 14.44
7.5 -18.22 13.72
10.0 [ -10.14 13.62
12.5 -20.05 13.35
15.0 i -19.25 14.68
_17.5 -18.46 15.06
20.0 -18.25 15.10
22.5 18,18 15.04
25.0 -17.51 13.28
27.5 -17.89 13.6
30.0 .19.32 13.7
32. -19.52 14.2
| X -10.09 14.54
37. -19.27 14.80
40.0 -19.83 14.73
42.5 -19.81 14.17
45.0 -19.99 13.37
47.5 -20.09 13.07
50.0 -19.52 13.83
52.5 18.94 13.97
55.0 -18.72 13.17
57.5 -18.82 14.08
60.0 -19.24 14.22
62.5 -19.60 14.15
65.0 -21.47 12.83
67.5 -20.49 1515
70.0 -16.80 1371
72.5 -18.28 14.23
75.0 -18.16 14.18
77.5 -18.56 13.37
80.0 -18.80 13.49
82.5 -19.25 13.16
85.0 1915 12.71
87.5 -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 14.26
100.0 -19.20 13.46
102.5 -19.68 1302
105.0 -19.43 12.61
107.5 -19.01 12.9%
110.0 -18.81 13.74
1125 -18.68 14.06
115.0 -18.4 13.84
117.5 -18.2 13.50
120.0 ~18.95 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
137.5 -18.7¢ 13.97
140. -19.16 13.29
142.5 -19.18 12.43
145.0 -18.78 12.85
147.5 -17.71 13.28
150.0 -17.66 13.92
152.5 -17.51 13.59
155.0 -18.61 14.23
157.5 -19.62 14.19
180.0 -20.56 13.33
162.5 -20.40 12.90
1850 19.78 13.08




167.5 -19.07 13.71
P 170.0 -17.97 13.90
i 17128 1717 13.24
P 1750 -17.40 13.27
i 1775 -18.06 13.36
L 180.0 -19.80 13.35
| 1825 -20.45 12.87
i 185.0 -20.80 12.68
{1875 -20.56 12.91
i 190.0 -20.02 13,14
i 1925 18.31 16.08
i 195.0 -18.69 14.88
WHALE - 87838
i
DATE KILLED - 4 MAY 1887
LOCATION - BARROW, ALASKA
SEX - MALE |
BODY LENGTH=- 11.0m |
BALEEN LENGTH ~ 1.96 m
JAVERAGE DEL C13 - -19.05
AVERAGE DEL N15 = 13.65
¥
BALEEN LENGTH DELC13 | DEL N1§
i lem) {ppt) {ppt)
| 0.0 -18.11 15.12
[ 25 -18.95 13.63
i 5.0 -18.77 14.60
P 7.5 -18.29 13.44
[ 10.0 -19.14 13.38
T 12.5 -20.10 13.52
' 15.0 -20.00 13.78
1 17.5 -18.77 14.53
: 200 -18.40 14.95
R 22,5 -18.36 15.46
i 25.0 -17.83 13.83
! 27.5 -17.32 13.52
¢ 30.0 -18.95 13.69
i 32.5 -19.89 14.39
! 35.0 -19.26 14.48
' 37.5 -19.25 14.43
v 40.0 -19.76 14.86
i 42.5 -19.80 13.75
P 45.0 -20.06 13.89
i 47.5 -20.31 13.13
: 50.0 -19.87 13.43
1 52.5 -19.06 13.93
t 55.0 -18.84 13.42
[ 57.5 -18.97 13.58
! 60.0 _| -19.33 14.17
: 62.5 -19.48 14.14
i 65.0 -21.42 12.89
L 67.5 -20.88 12.75
t 70.0 -19.16 13.85
i 72.5 -18.30 14.39
: 75.0 -18.32 14.00
| 77.5 - -18.52 13.56
: 80.0 -18.67 15.25
i 82.5 -19.33 13.06
v 850 -19.47 12.67
[ 87.5 -19.12 13.19
i 90.0 . -18.81 14.19
L. 925 -18.70 13.87
t 95.0 -18.70 13.83
975 -18.60 13.78
L 100.0 " -19.45 13.07
; 102.5 -19.76 12.94
: 105.0 -19.45 12.60
i 107.5 -19.07 12.89
s 110.0 -18.71 13.77
: 112.5 -18.65 13.72
[ 115.0 -18.41 13.54
f 117.5 -18.26 13.23
¢ 120.0 -19.13 13.23
f 122 5 -19.99 12.60
: 125.0 -19.29 12.73
: 127.5 -18.34 14.27
b 130.0 -18.11 14.25
132.5 -18.26 14.39
T 135.0 -18.32 14.04
i 137.5 -18.98
i 140.0 -19.26 12.66
142.5 -18.94 12.29
145.0 -18.62 12.96
[ 147.5 -17.60 13.29
. 150.0 - 17.54 14.00
B 152.5 -17.93
i 155.0 -18.95 13.95
: 157.5 -20.15
160.0 -20.87 13.04
182.5 -20.03 12.80
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165.0 19.39 13.31
167.5 -18.53 14.06
170.0 17.69 13.68
172.5 17.19 12.99
175.0 17,72 13.25
177.5 16.96
180.0 -20.30 13.16
182.5 -20.38 12.35
185.0 -20.84 12.85
187.5 -20.17 13.47
190.0 -18.55
192.5 -18.27 15.85
195.0 . -18.75 13.91
197.5 1898 13.51
WHALE - 8784
DATE KILLED - 20 MAY 1987
LOCATION - BARROW, ALASKA
SEX - FEMALE )
BODY LENGTH - 16.8m |
BALEEN LENGTH = 2.95m
AVERAGE DEL C13 - -18.43
AVERAGE DEL N15-_ 14.05
BALEENLENGTH DELC13 | DELN15
_{cm) {ppYy) (ppt)
0.0 -19.12
25 -18.28 1559
5.0 -18.49
7.5 -18.87 15.30
10.0 1829 14.13
12.5 -19.06 13.60
15.0 19.56 13.91
17.5 18,31 14.79
20.0 -18.07 15.04
22.5 17.98
25.0 -17.35 13.73
27.5 -17.70 14.22
30.0 18,81
32.5 -19.38 14.03
35.0 -18.96 | 14.92
37.5 19.00 13.75
40.0 19.03 14.33
42.5 1915
45.0 19.21
47.5 -19.88 14.01
50.0 ] -18.93 14.23
52.5 -18.57
5.0 i -18.80 13.83
57.5 -18.66 14.30
€0.0 1877 14.25
62.5 19.27 13.53
65.0 -18.73 13.38_|
€7.5 -18.35
70.0 -18.21 14.18
72.5 -18.84 14.34
75.0 -18.02
77.5 18.34 1357
80.0 1910 13.63
82.5 -18.60 14.18
85.0 -18.38 14.68
87.5 1878 14.74
90.0 -18.50 14.59
92.5 18.29 13.88
95.0 1911 13.41
97.5 17.72
100.0 1842 13.04
102.5 -18.26
105.0 18.40 14.34
107.5 17.87 14.06
110.0 17.78
112.5 -18.89 13.32
1150 - -18.63 12.€H
117.5 -18.61
120.0 -18.06 14.39
122.5 -18.20 14.45
125.0 -18.34 | 13.86
127.5 -10.07 13.33
130.0 1910 13.15
132.5 1842 1413
135.0 -18.28 1376
137.5 1838 14.00
140.0 -18.23 14.52
1425 -18.97 13.69
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 18.74 13.90
165.0 19,59 14.09
170.0 17.26 1432




175.0

1791

1394
180.0 18,41 | 1332
185.0 -17.17 14.10
190.0 -16.96 13.79
195.0 17.22 | 1292
- 200.0 -17.2¢ 12.14
205.0 16.80 | 14.05
210.0 17.78_|_13.86
215.0 17,81 | 1527
220.0 217.40_|__14.85
225.0 T17.82 | 1a28
230.0 18.20 | 13.10
235.0 17.79
240.0 19.00 | 1325
245.0 18.77_| _14.00
247.5 -18.62 1491
250.0 -18.29 14.83
2525 38,11 | _15.34
255.0 18,00 | 1503
257.5 18.06 | 1374
260.0 18.36 | 1349
262.5 T19.00 | 1362
285.0 -18.61 14.18
267.5 -18.00 14.09
270.0 -17.914 13.80
272.5 18,06 | 1438
275.0 17,89 | 13.32_|
277.5 19.07_| 1350
280.0 19.72 | 1207
2825 18,65 | 14.30
285.0 -17.81 15.84
287.5 817 | _15.77
290. 17.77 | _va.32
292. ~17.70_|_14.18
295, -19.08 13.64
WHALE - 8785
DATE KILLED - 15 JUNE 1887
LOCATION : BARROW, ALASKA
SEX - FEMALE
BODY LENGTH- 15.7m
FBALEEN LENGTH - 3.0m
AVERAGE DEL C13 - -18.48
AVERAGE DEL N15 - 13.44
BALEENLENGTH BELC13 | DELNIS
{cm) _(pPY) (ppY)
0.0 1683 | 1426
2.5 18.71 | 12,65
5.0 1898 | 12.88
7.5 T18.94 | 14.16
10.0 18.54 | _13.77
12.5 -18.97 13.19
15.0 -19.49 13.58
17.5 1888 | 1304
20.0 18.15_| 1327
22.5 T18.00 | 13.28
25.0 -17.25 13.29 -
27.5 17.32_| 13.32
30.0 -18.12 13.76
325 “19.37 | 13.76
35.0 -10.76 13.86
375 18.68 | 1351
40.0 -18.34 14.10_
42.5 -18.58 14.66
45.0 19.05 | 13.04
4TS 1914 _| 13,94
50.0 -19.55 13.17
52.5 -19.63 13.43
55.0 -18.74 14.05
57.5 18.33 | 1421 ]
€0.0 18,17 | 14.04
62.5 -18.88 S 1413
5.0 1892 | 1362
67.5 T19.24 | 1323
70. 119.35 | 1322
72, 19.02 | 1373
75, 18,51 | 13.25
77.5 -18.56 13.24
80.0 18.73_|__13.67
82.5 -19.05 13.68
85.0 19.17 | 1364
7.5 Z18.51 | 14.0
90.0 -18.24 14.83
‘92.5 -18.38 14.55
95.0 -18.26 14.40
97.5 -18.01 13.56
100.0 -18.04 13.51
102.5 -18.82 12.91
105.0 19.10 | 1278
107.5 -18.43 13.37
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110.0 -18.11 13.70
112.5 -17.87 13.74
115.0 -17.95 13.89
17.5 -18.03 13.53
120.0 -18.24 13.90
122.5 -18.89 12.67
125.0 -18.38 13.39
127.5 +18.22 13.87
130.0 -18.07 13.72
132.5 -18.06 13.50
135.0 -18.03 13.76
137.5 -18.23 12.67
140.0 -18.85 12.73
142.5 -19.05 13.27
145.0 -18.27 14.15
147.5 -18.18 13.69
150.0 -18.17 13.57
152.5 -17.43 13.47
155.0 -18.59 13.13
157.5 -17.86 13.43
180.0 -19.57 12.86
162.5 -19.82 13.28
185.0 -18.24 14.49
167.5 -17.67 14.92
170.0 -17.77 14.62
172.5 -17.22 13.83
175.0 -17.81 13.50
177.5 -19.03 13.05
180.0 -20.43 12.96
182.5 -19.26 13.47
185.0 -18.06 14.46
187.5 -18.13 14.14
180.0 -17.42 13.39
192.5 -18.82 13.08
195.0 -18.57 13.09
_ 197.5 -19.23 12.75
200.0 -18.23 12.05
202.5 -17.64 12.57
205.0 -17.44 13.28
207.5 -17.01 12.97
210.0 -16.94 12.89
212.5 -17.87 12.75
215.0 -18.68 13.20
217.5 -17.99 12.98
220.0 -17.34 12.20
222.5 -17.07 13.18
225.0 -16.96 13.59
227.5 -17.02 13.24
230.0 -18.11 13.50
232.5 -19.12 13.82
235.0 -18.05 13.98
237.5 -17.90 13.60
240.0 -17.40 14.07
242.5 -17.17 13.2%
245.0 -16.99 12.59
247.5 -17.50 12.78
250.0 -18.96 13.09
252.5 -19.78 13.24
- 255.0 -18.85 13.33
257.5 -18.52 13.77
257.5 -18.47 13.98
260.0 -18.51 13.75
262.5 -17.81 13.00
265.0 -18.58 13.20
2687.5 -19.29 12.38
270.0 -19.13 13.47
272.5 -18.54 14.00
275.0 -18.87 13.41
277.5 -18.93 13.96
280.0 -18.62 14.11
282.5 -18.59 12.73
285.0 -19.18 12.28
287.5 -20.04 12.99
290.0 -19.7¢ 11.83
292.5 <19.05 12.83
295.0 -19.63 11.04
207.5 -20.28 12.78
300.0 -18.25 12.41
{WHALE - 8785F
DATE KILLED - 15 JUNE 1987
LOCATION - BARROW, ALASKA
FETUS
BODY LENGTH - 403 m
BALEEN LENGTH « 14 cm
AVERAGE DEL C13 » -18.19
AVERAGE DEL N15 = 13.59
TISSUE DEL C13 | DEL N1S
(pBY) (poY)
BLUBBER -19.50 14.02




MUSCLE ‘

H
t
'

-18.94 14.23
BALEEN LENGTH DELC13 | DELN15
1 (cm) 1) (PpY)
£ 1.0 -18.05 14.04
] 2.0 -18.04 14.09
¢ 3.0 -18.05 14.01
! 4.0 -18.07 13.76
] 5.0 -18.07 13.85
! 8.0 -18.15 13.78
! 7.0 -18.23 13.56
: 8.0 -18.22 11.86
i 9.0 -18.26 13.54
i 10.0 -18.24 13.45
] 11.0 i-18.27 13.48
R 12.0 -18.38 13.62
' 13.0 -18.10 13.87
' 14.0 -18.51 13.62
I3
'
WHALE - 8786
DATE KILLED - 22 OCTOBER 1987
LOCATION - BARROW, ALASKA
SEX - LACTATING FEMALE
BODY LENGTH= 15.7m |
BALEEN LENGTH = 3.15m
AVERAGE DEL C13 = -17.97
AVERAGE DEL N15 - 13.74
i
i __TISSUE DELC13 | DELN15
L {ppt} (ppY)
¥ ”
! MUSCLE -19.20 13.27
SMOOTH MUSCLE -18.76 13.24
i TENDON -15.75 18.53
{ VISCERAL FAT -23.56
; __ BLUBBER -24.87
IMOUTH BLUBBER -23.96
‘
| __BLUBBER:
| B-11 -25.16
£ .12 -25.57
i B-13 .24.58
B-L4 -24.49
-LS -24.58
B-L6 -24.55
R B-l7 -24.60
i B-L8 -25.12
¥ 8-L9 -24.54
¢ -L10 -24.49
i W1 -23.93
i -W2 -24.50
1 -W3 -24.58
i B-W4 -24.59
4
"MOUTH BLUBBER:
] BM-L1 -24.06
1 B8M-L2 -24.14
: BM-L3 -24.02
¢ BM-L4 -23.05
v BM-L5S -24.07
] BM-L6 -24.00
i BM-L7 -23.04
! BM-L8 -24.32
] 8M-L9 -24.33
t _BM-L10 -24.29
| BM-W1 -23.80
i BM-W2 -23.63
t BM-W3 -23.75
\ BM-W4 .23.76
P BM-W6 -23.97
i BM-W7 -24.12
[} BM-W8 -24.02
BM-Wo -24.00
|| BALEENLENGTH DEL C13 | DEL Ni5
(em) (PpY) (PPt}
1
0.0 -18.05 15.38
2.5 -19.00 14.24
5.0 -19.61 13.15
| 75 -19.11 14.22
1 10.0 -18.02 14.88
P 12.5 -18.25 15.27
: 15.0 - -17.99 14.75
I 17.5 17,77 13.98
: 20.0 -17.80 13.83
f 22.5 -18.29 13.85
L 25.0 -18.17 14.25
i 27.5 -18.05 14.12
i 30.0 -17.82 13.65
t 32.5 -17.36 14.85 |
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35.0 17.25 | 14.56
37.5 17.53 | 14.08
40.0 18,02 | 14.18
42.5 13.82
45.0 18.31 | 13.45
47.5 1838 | 1434
50.0 1862 | 14.30
52.5 -18.92 | 1379
55.0 1910 | 13.74
57.5 -19.34 | 13.46
60.0 -18.49 | 13.43
62.5 18.32 | 1355
65.0 1831 | 13.87
€75 -18.04 | 13.67
70.0 17.81 | 13.84
72.5 18.20 | 13.25
75.0 1843 | 1279
775 -18.19 | 12.61
80.0 18.10_| 1355
82.5 18.45 | 14.48
85.0 18.05 | 14.13
87.5 -17.83 | 13.31
90,0 -18.95 | 13.22
92,5 1851 | 13.78
95.0 7.6 | 1468
97.5 17.30 | 15900
100.0 17.65 | 1473
105.0 -18.34_| 1334
110.0 1750 | 1357
115.0 17.44_| 1451
120.0 17.04 | 1387
125.0 1637 | 1162
130.0 1761 | 12.19
135.0 17.07 | 14.44
140.0 18.64_| 13.04
145.0 17.57 | 1320
150.0 17.36_| 14.09
155.0 1698 | 1370
160.0 -18.50_ | 1374
165.0 17.43_ | 14.36
170.0 17.78_|  13.80
175.0 -18.82 | 1349
180.0 17.08 | 1454
185.0 1711 | 1396
190.0 1773 | 1332
195.0 1752 | 1197
200.0 16.75_{ 1434
205.0 16.33 | 12.94
210.0 -16.23 | 1087
215.0 1753 | 13.77
217.5 17.37
220.0 1691 | 14.00
2225 1727 | 1375
225.0 18.52_| 1374
2275 812 | 1227
230.0 -17.65_| 1530
232.5 17.73 | _14.80
2350 17.67 | 1325 |
2378 1817 | 1447
240.0 19.55 | 12.49
2425 -18.85 | 1371
245.0 1769 | 1109
2415 1757 | 1486
250.0 1720 | 1545
252.5 1676 | 1349
2550 -16.86 | 12,97
257.5 -17.86 | 12.89
260.0 -18.63 | 13.24
262.5 18.52 | 13.53
265.0 18.02 | 1458
267.5 17.85 | 1552
270.0 17.85 | 1486
2725 -19.30 | 13.38
275.0 17.71 | _12.60
2775 1876 | 13.44
280.0 18.91 | 13.15
82.5 18.23 | 11.85
85.0 17.90 | 1371
87.5 18.02 | 13.45
290. 1812 | 1339
202.5 18.65 | 1262
2050 18.99 | 1338
2075 1819 | 14.19
300.0 17.58
302.5 -17.88 | 1577
305.0 1797 | 1484
307.5 1732 | 1323
310.0 -17.83 | 13.01
3125 18,43 | 1234
315.0 1874 | 1212




WHALE - 8787 {
DATE KILLED - 28 OCTOBER 1967
LOCATION - BARROW, ALASKA
SEX - MALE I
BODY LENGTH=85m__|
BALEEN LENGTH = 0.85 m
AVERAGE DEL C13 - -18.80
AVERAGE DEL N15 - 15.19
TISSUE DEL C13 | DEL N15
(pPY) (PPY)
MUSCLE -20.83 13.85
—__TBDON -20.85 14.23
VISCERAL FAT -25.50
BLUBBER -26.00
BLUBBER:
B-L1 -25.97
B-L2 -26.09
L3 -26.17
-Le -26.14
-L5 .26.06
B-L7 -26.58
B-W1 -25.93
B-W2 -26.10
B-W3 -24.36
W4 -26.15
W5 .26.08
-W6 -26.16
W7 -26.19
BALEEN LENGTH DELC13 | DELN15
em) - {ppY) (ppt)
0.0 -19.54 15.32
2.5 1953 | 1522 ]
5.0 -19.47
7.5 -19.47 14.02
10.0 -19.62 14.91
12.5 -19.53 | 15.12
15.0 -19.13 15.82
17.5 -18.85 15.96
20.0 -18.82 16.20
_ 225 -18.67 16.24
25.0 -16.61 16.23
27.5 -18.66 16.19
30.0 -18.75 16.03
32.5 .18.73 15.71
35.0 -18.86 15.86
37.5 -18.58 15.27
40. -18.27 15.09
42, -18.46 15.06
45. -18.69 14.91
41.5 -18.79 14.98
50.0 -18.84 14.67
52.5 -19.12 14.52
55.0 -19.27 14.46
57.5 -19.51 14.45
60.0 -19.58 14.45
62.5 -19.24 14.60
65.0 14.79
87.5 -18.79 14.99
70.0 -18.69 14.94
72.5 -18.52 15.20
75.0 .17.91 15.56
77.5 -17.69 15.26
80.0 -17.81 15.02
82.5 -17.62 15.17
85.0 -17.60 14.41
WHALE - 87G2 _
DATE KILLED - 24 APRIL1987
LOCATION - GAMBELL, ALASKA
SEX - FEMALE |
[BODY LENGTH - 168m [
|BALEEN LENGTH - 345 m
AVERAGE DEL C13 « -18.23
AVERAGE DEL N15 = 14.20
BALEEN LENGTH DELC13 | DEL N1§
{cm) {ppY) (ppY)
0.0 <18.78 14.83
2.5 -19.01 14.65
5.0 -19.08 14.63
7.5 -18.30 13.95
10.0 -18.14.] 13.09
12.5 -18.57 1352
15.0 .18.56 14.07
17.5 -18 .14 14.37
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20.0 -18.20 14.75
225 -18.00 14.90
25.0 -17.97 13.74
27.5 -18.70 13.42
30.0 -19.53 13.65
325 -18.78 14.32
35.0 -18.26 14.57
37.5 -18.46 14.88
40.0 -19.05 14.34
42.5 -18.88 13.71
45.0 -18.45 13.03
47.5 -18.64 13.37
50.0 -18.51 14.48
52. -18.09 14.69
55. -18.15 14.03
57. -18.65 13.93
80.0 -18.54 14.24
62.5 -19.06 13.91
85.0 -19.24 12.92
7.5 -18.65 14.07
70.0 -18.64 14.25
72.5 -18.94 13.3¢
75.0 -19.21 13.55
77.5 -19.61 13.56
80.0 -19.42 13,68
82, -18.63 14.62
85. -18.52 15.11
87. 13.3
£0. -18.40 14.03
92.5 -18.50 13.79
$5.0 -18.95 14.85
87.5 -19.16 12.25
100.0 -18.16 13.78
102.5 -17.75 14.50
105.0 -17.80 14.41
107.5 -17.65 13.45
110.0 -17.96 13.44
112.5 -18.98 12.70
115.0 -18.25 13.19
117.5 -17.82 13.99
120.0 -18.06 14.05
122.5 -18.19 13.70
125.0 -18.30 13.65
127.5 -18.94 13.36
130.0 -19.01 13.44
132.5 -18.37 14.05
135.0 -18.04 14.11
137.5 -17.88 14.10
140.0 -17.82 14.44
142.5 -17.81 14.15
145.0 -18.34 13.65
147.5 -18.89 13.01
150.0 -18.42 14.03
152.5 =17.24 15.63
155.0 -17.01 16.13
157.8 -17.32 | 15.5¢
~180.0 -16.99 [ 14.10
182.5 -17.97 13.79
185.0 -19.27 13.22
167.5 -18.60 14.51
170.0 -17.72 15.58
1728 -17.16 16.15
175.0 -17.10 13.77
177.5 +16.77 14.35
180.0 -18.17 14.03
182.5 -18.81 13.94
185.0 -17.70 15.20
187.5 -17.08 18.04
190.0 -17.08 18.25
192.5 -17.02 14.63
195.0 -17.20 13.49
197.5 -18.58 13.14
200.0 -18.59 13.06
202.5 -17.95 15.02
205.0 -17.51 15.73
207.5 -17.40 15.44
210.0 -16.94 14.20
212.5 -17.43 13.83
215.0 -18.90 13.67
217.8 -18.65 14.26
220.0 17,74 13.08
2225 -17.85 13.83
225.0 -17.99 14.10
227.5 -17.91 14.17
230.0 -19.40 13.71
232.5 -19.32 13.98
235.0 -18.27 14.81
2371.5 -18.07 15.32
2400 -18.02 15.93
2425 -17.73 15.01
245.0 -17.93 14.08
2475 -18.67 13.79
250.0 -18.77 13.99
252.5 -18.51 14.76




255.0 -18.14 15.31 TISSUE DEL C13 | DELN15
257.5 -18.17 15.85 (ppt) (ppt)
260.0 -18.28 15.29
262.5 _-18.24 13.15 MUSCLE-A -21.05 12.87
265.0 -18.50 13.76 MUSCLE-B -20.65 12.90
2675 | -18.83 14.44
{2700 £19.30 13.79 BA-L1 -25.76
y 272.5 -18.38 14.41 BA-L2 -25.64
2750 17.91 15.02 . BA-L3 -25 91
v 2718 1789 15.31 BA-L4 -25.82
3 280.0 -17.72 14.17 BA-LS .25.69
b 282.5 -17.63 12.83 BA-L6 .25.69
i 285.0 -18.31 12.89 BA-L7 -25.84
1 2875 -18.86 13.37 BA-L8 -25.69
T 290.0 -18.90 13.40 BA-L9 -25.60
| 292.5 -18.17 15.25 BA-W1 -25.66
. 2050 -18.04 15.84 ) BA-W2 -25.56
i 207.5 -18.21 15.68 A-W3 -25.57
300.0 © -17.53 13.77 A-W4 .25 64
302.5 -18.08 13.91 B-L1 -25.69 |
; 305.0 -18.92 13.08 812 -25.71
| 307.5 -19.02 13.08 B-L3 .25.64
f 310.0 17.98 14.89 BB-L4 -25.57
; 312.5 -17.65 15.19 B-LS -25.47
Y 315.0 -17.48 15.32 B-Le -25.63
t 317.5 17,05 14.20 B-L7 -25.74
- 320.0 -18.50 14.01 BB-W1 -25.84
i 322.5 18,61 13.72 BB-w2 -25.69
R 325.0 -18.50 13.83 BB-W3 -25.86
: 327.5 -18.46 13.33 BB-W4 -25.80
' 330.0 -17.38 13.89 BC-L1 -25.72
1 332.5 -16.93 15.21 C-L2 .25 68
- 335.0 -16.90 14.20 C-L3 -25.75
[ 337.5 47.15 12.81 C-14 -25.57
: 340.0 -18.49 13.76 3C-L5 -25 42
¢ 342.5 19.04 14.56 3C-16 -25.53
i 345.0 + -17.85 14.85 BC-1L7 -25.80
i : BC-L8 -25.67
Y C-W1 -25.45
WHALE 87H4 C-W2 -25.74
I BC-W3 -25.74
DATE KILLED - 28 MAY 1987 BC-W4 -25.64
LOCATION - POINT HOPE, ALASKA ) 3C-W5 25 .69
SEX - MALE I BC-W6 25 68
BOOY LENGTH-78m | D-L1 -25.88
BALEEN LENGTH - 0.6 m D-L2 -25.68
AVERAGE DEL C13 « -18.40 D-L3 -25.69
AVERAGE DEL N15 = 15:21 D-l4a -25.64
; D-L5 -25.66
" BALEENLENGTH DELC13 | DEL N15 D-L6__ - -24.60
¢ {em) (ppt) {ppY) D-L7 -25.62
Y D-L8 -25.57
7 0.0 | _-18.46 16.34 D-L9 -25.55
; 2.5 18.22 15.66 D-W1 -25.68
T 5.0 -17.99 | 16.00 BD-W2 -25.67
¥ 7.5 -18.34 15.82 BD-W3 -25.76
: 10.0 -18.31 15.73 BD-W4 -25.75
12.5 -18.33 15.65 BD-W5 -25.73
7 15.0 -18.66 15.56 -
¢ 17.5 -1&3: :::: BALEEN LENGTH DELC13 | DELN15
20.0 -18. :
i 22.5 .18.44 15.08 fem) {pY) {ept)
25.0 -18.40 15.21 0.0 -19.89 13.67
: 27.5 -18.45 15.09 25 -19.70 13.77
b 30.0 -18.88 15.34 5.0 -20.20 13.59
i 32.5 -18.68 15.09 75 -19.11 13.08
y 35.0 -18.78 15.05 10.0 -18.49 13.21
T 371.5 1842 15.17 12.5 -18.60 13.01
J 40.0 -18.37 15.44 15.0 -18.90 14.53
! 42.5 -18.18 17.5 18,14 14.42
t 45.0 -18.16 15.16 20.0 -18.51 13.50
47.5 -18.56 15.00 22.5 -20.37 13.86
50.0 18,65 15.13 25.0 -19.53 13.62
52.5 18,86 14.84 275 -18.33 13.91
55.0 18,57 15.08 30.0 -17.84 13.05
57.5 -18.51 1512 32.5 -17.89 13.17
0.0 -18.32 15.17 35.0 -18.24 14.31
62.5 17.77 15.09 37.5 18,11 13.95
65.0 -17.56 15.02 40.0 -18.27 14.04
: 67.5 -17.94 13.89 42.5 -19.01 13.82
¢ 45.0 -20.02 13.59
N 47.5 -19.51 13.67
WHALE - 87N{ 50.0 -18.77 13.26
; 52.5 18,99 14.16
DATE KILLED - 5 OCTOBER 1987 $5.0 .19.62 14.92
LOCATION - NUIQSUT, ALASKA 57.5 -19.53 13.93
SEX - FEMALE (PREGNANT-165 an FETUS) 60.0 19,63 14.37
BODY LENGTH = 15.2m 62.5 -19.97 13.93
BALEEN LENGTH=33m 65.0 -20.13 13.62
AVERAGE DEL C13 = -18.74 87.5 -18.83 13.25
AVERAGE DEL N15 ~ 13.67 70.0 ) -18.63 13.34
AVERAGE DEL C13 BLUBBER: A 725 18.68 13.14
L : -25. 75.0 -18.80 1349
f 77.5 19.10 13.73




-» - - -: - -A -

-V

80.0 -18.84 14.19
82.5 -19.40 14.26
85.0 -19.17 12.63
87.5 -19.34 13.35
90.0 18.60 | 13.41
92.5 18,69 | 13.10
95.0 -18.47 13.42
97.5 -18.74 13.95
100.0 -18.76¢ 13.74
102.5 —-19.44 14.26
105.0 -19.96 13.34
107.5 -19.57 13.27
110.0 _-19.01 13.62
112.5 -18.77 14.89
115.0 1876 15.67
117.5 19.13 | 13.71
120.0 -18.87 14.11
122.5 18,82 | _13.50
125.0 -19.64 12.89
127.5 19,42 | 1387
130. -19.36 12.64
132.5 1873 | 1295
135.0 -18.36 12.84
137.5 -18.46 13.42
140.0 -18.29 | 1303
142.5 -18.45 13.65
145.0 -19.04 13.85
147.5 19.95 | 1283
150.0 -18.82 12.87
155.0 -17.84 13.88
160.0 17.84 14.05
1€5.0 -18.09 13.52
170.0 -18.67 13.10
175.0 17,23 | 13.41
180.0 -17.69 . 13.43
185.0 -47.33 13.92
190.0 -18.07 13.2%
195.0 17.70 13.53
200.0 17.11 14.97
205.0 17.51 14.43
210.0 -18.44 13.50
215.0 19.38 | 1328
220.0 18.67 13.03
2250 -17.58 14.80
230.0 -17.42 13.28
235.0 -20.07 13.15
240.0 18.70 | 13.31
245.0 -18.08 | 1385
250.0 -47.64 14.17
255.0 18.97 | 13.65
260.0 -18.11 ' 14.08
285.0 -17.29 14.58
270. 17.05 14.26
275.. -17.50 14.19
280. -19.93 13.71_
_285.0 17.74_| 13 40
290.0 -17.35 13.28
295.0 _ -16.98 13.70
300.0 -19.58 14.35
305.0 1974 13.30
310.0 -18.35 13.41
315.0 17.91 13.53
320.0 19.30 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 |
BODY LENGTH = 135m_|
|8ALEENLENGTH-2.|5M
AVERAGE DEL C13 - -18.90
AVERAGE DEL N15-_13.52
BALEEN LENGTH DELC13 | DELN15
fem) (epty | (PpY)
0.0 1855 | 1525
25 -18.3¢ 14.74
B 5.0 18.57 | 15.04
75 1871 14.82
10.0 -18.15 13.43
12.5 -18.63 13.99
15.0 -19.18 14.63
17.5 -19.34 13.67
20.0 -18.40 14.12
22.5 ~18.19 14.18
25.0 18.19 | 1452
27.5 -17.44 12.81
30.0 -18.13 13.28
32.5 -19.37 13.74

88

35.0 -19.69 13.57
7.5 -18.72 13.72
40.0 -18.97 13.72
42.5 -19.44 14.48
45.0 -19.48 13.73
47.5 -18.90 13.31
50.0 -19.17 13.82
52.5 -20.18 13.47
55.0 -19.12 13.48
57.5 -18.59 13.25
80.0 -18.82 13.10
62.5 -18.87 13.52
5.0 -19.20 13.48
67.5 -20.54 13.32
70.0 -20.19 12.61
725 -18.90 13.27
75.0 +18.33 13.08
77.5 -18.23 13.9¢
80.0 -18.28 13.¢9
825 -18.21 13.L
85.0 -18.28 12.85
87.5 -19.10 12.97
90.0 -18.99 12.80
92.5 -18.99 13.63
95.0 -18.72 14.18
97.5 -18.95 14.12
100.0 : -18.82 14.29
102.5 -18.70 13.32
105.0 =-19.34 13.00
107.5 -19.47 12.82
110.0 -19.17 12.37
1125 -18.66 13.52
115.0 -18.52 13.36
117.5 -18.50 13.23
120.0 -18.33 13.20
122.5 -18.34 13.11
125.0 -19.36 12.72
127.5 -19.43 12.21
130.0 -18.79 13.15
132.5 -18.13 14.04
135.0 -18.02 13.79
137.5 -18.09 13.69
140.0 -17.90 13.48
142.5 -19.23 12.5¢
145.0 -18.99 12.03
147.5 -18.98 1272
150.0 -18.67 13.88
152.5 -18.44 . 13.24
155.0 -18.47 13.6%
157 -18.56 13.65
160. -18.57 13.06
162.5 _ -19.64 13.18
185.0 -20.94 12.70
167.5 -20.35 12.25
170.0 -18.60 13.13
172.5 -18.60 13.66
175.0 -17.79 13.28
177.5 -17.683 12.96
180.0 -17.30 13.19
182.5 -18.48 13.40
185.0 -20.88 12.47
187.5 -20.05 12.668
190.0 -19.51 13.92
192.5 -18.63 14.37
195.0 -18.31 15.23
197.5 -17.58 13.82
200.0 -18.06 13.27
202.5 -19.90 12.94
205.0 -21.87 12.35
207.5 -21.43 12.41
210.0 -19.80 13.56
212.5 -18.29 15.37
215.0 -18.97 15.23

WHALE - 8TWW3

{DATE KILLED -15 MAY 1987

LOCATION - WAINWRIGHT, ALASKA

SEX - FEMALE

BODY LENGTH ~ 82m .

BALEEN LENGTH ~ 0.6 m

AVERAGE DEL C13 - -18.91

AVERAGE DEL N15« 1541

BALEEN LENGTH DELC13 | DEL N15

{em) {pp | (pp)
0.0 -18.73 17.07
2.5 -18.62 16.09
5.0 -18.55 15.51
7.5 -18.81 15.74
10.0 -18.58 16.58
12.5 -18.71 16.57




15.0 -18.87 16.51
17.5 -18.75 18.37
20.0 .18.80 16.03
i 225 -18.69 15.36
. 25.0 -18.37 15.12
. 215 -18.39 15.19,
. 30.0 -18.59 15.23
v 325 -18.92 14.55
- 350 -19.21 14.86
. 375 -19.55 14.64
T 40.0 19.74 1453
| 425 -19.78 14.44
i 45.0 .18.58 14.56
L 415 -19.21 15.14
i 500 -19.01 15.03
. 525 -18.65 14.60
i 8§50 -18.66 15.26
i 57.5 -18.42 15.40
t__ 60.0 -18.00 14.98
62.5 15.22
T 5.0 i 14.76
13
WHALE - 8881
DATE KILLED - 24 APRIL 1988
LOCATION - BARROW, ALASKA
SEX - FEMALE
BODY LENGTH-89m |-
BALEEN LENGTH - 0.88m
AVERAGE DEL €13 - -18.56
AVERAGE DEL N15 -~ 15.32
+_ TISSUE DELC13 | DELNI5
] (PPY) (ppt}
a1
L MUSCLE -20.16 14.55
. VISCERAL FAT -24.99
|
| BALEENLENGTH DELC13 | DELN15
i (em) (ppt) (pp1)
¢
| 0.0 -18.81 16.27
! 2.5 -18.41 15.93
' 5.0 -18.43 16.00
| 7.5 | -18.42 15.89
i 10.0 -18.35 | 16.08
: 12.5 .18.35 16.02
: 15.0 -18.48 15.51
' 17.5 .18.78 15.36
i 20.0 -19.13 14.86
i 225 -19.18 14.66
' 25.0 . -18.98 15.20
f 27.5 -19.01 15.20
30.0 -18.70 15.46
i 32.5 -18.54 15.87
! 35.0 -18.19 16.35
371.5 -18.21 15.61
: 40.0 |_-18.23 15.43
. 42.5 -18.32 15.16
; 45.0 -18.28 15.54
' 47.5 -18.18 15.31
: 50.0 -18.42 15.52
52.5 -18.66 15.94
55.0 -18.52 16.07
57.5 -18.31 15.81
60.0 -18.15 15.32
62.5 -18.09 15.04
{ 65.0 -18.19 15.23
t 67.5 -18.30 15.20
! 70.0 -18.69 15.12
. 72.5 19.11 14.85
75.0 -19.39 14.57
77.5 -19.50 14.19
80.0 -19.80 14.23
. 82.5 -19.57 14.63
: 85.0 -18.94 15.12
87.5 -18.72 15.00
T 90.0 18.46 15.26
92.5 -17.83 15.13
95.0 -17.36 15.5¢4
97.5 -17.37 14.53
100.0 14.12
WHALE - 8882
DATE KILLED - 25 APRIL 1988
LOCATION - BARROW, ALASKA
SEX - MALE
BODY LENGTH = 88 m
: TISSUE DELC13 | DELN15
; {ppY) (ppY |

89

MUSCLE -19.43 14.80
VISCERAL FAT -24.45
AVERAGE BLUBBER -25.85
BLUBBER (BL3) _ -25.53
BLUBBER (BW4) -25.64
BLUBBER (BW6) -25.06
BLUBBER (BL4} -25.63
BLUBBER (BLS) -25.95
BLUBBER (BL6) -25.50
BLUBBER (BW1) -25.60
BLUBBER (BW2) -25.57
BLUBBER (BW3) -25.80
BLUBBER (BW5) -25.89
BLUBBER (BL2 -25.63
BLUBBER(BL1) -25 85
WHALE - 88B3
DATE KILLED - 25 AFRIL 1988
LOCATION - BARROW, ALASKA
SEX - FEMALE .
PODY LENGTH=78m
TISSUE DELC13 | DEL N15
{ppY) {ppY
MUSCLE . -19.24
VISCERAL FAT -25.28
WHALE - 88B4
DATE KILLED - 25 APRIL 1988
LOCATION - BARROW, ALASKA
SEX- FEMALE 1
BODY LENGTH-90m |
|BALEEN LENGTH=1.30m
AVERAGE DEL C13 » -18.63
AVERAGE DEL N15 -_15.02
TISSUE DELC13 | DELN15
(ppY) | (PPt}
MUSCLE -19.28 14.54
TENDON -17.34 16.68
BALEEN LENGTH DEL C13 [ DEL N1§
(cm) (ppti (ppY)
0.0 -18.67 16.38
2.5 -18.40 15.45
5.0 -18.38 14.98
7.5 -18.39 14.76
10.0 -18.14 13.63
12.5 -18.70 14.11
15.0 -19.60 13.85
17.5 -19.92 13.65
20.0 -20.03 13.56
22.5 -19.70 14.08
25.0 -19.67 14.66
27.5 -18.42 15.56
30.0 -18.39 15.94
32.5 -18.68 15.89
35.0 -18.71 15.98
37.5 -18.60 15.62
40.0 -18.75 15.08
42.5 -18.62 15.14
45.0 -18.62 15.83
47.5 -18.87 15.36
50.0 -19.13 14.91
52.5 -18.99 15.00
55.0 -18.89 15.30
57.5 -18.26 15.74
60.0 -18.15 16.71
62.5 -18.07 15.60
65.0 -18.04 15.70
67.5 -18.08 15.23
70.0 -18.05 | 3502
72.5 -18.16 15.34
75.0 -18.19 15.50
77.5 -18.17 15.32
80.0 -18.32 15.42
82.5 -18.03 15.07
85.0 -17.98 14.82
87.5 -17.98 1551
90.0 -18.03 14.69
92.5 -18.25 15.09
95.0 -18.84 14.92
97.5 -19.04 14.57
100.0 -19.28 14.84
102.5 -19.23 14.86




105.0

-18.68
107.5 -19.28 15.15
110.0 19,11 14.97
112.5 -18.87 15.11
115.0 -18.39 15.23
175 -18.12 15.04
120.0 -17.96 14.76
122.5 .17.89 14.72
125.0 -17.94 14.79
127.5 -18.12 14.03
130.0 -18.38 13.70
WHALE-88BS
DATE - 25 APRIL 1988
LOCATION - BARROW, ALASKA
SEX- MALE
|BOOY LENGTH - 89 m
TISSUE DELC13 | DEL N1S
(ppY), (ppt)
MUSCLE -19.43 13.80
WHALE-88B6
DATE KILLED - 2 MAY 1988
LOCATION - BARROW, AK
SEX - FEMALE
BODY LENGTH - 83m
TISSUE DELC13 | DEL N15
(ppt) (ppY)
UVER 1 -19.62 16.25
VISCERAL FAT (RENAL) | -25.69
MISCERAL FAT (CARDIAC] -25.34
VISCERAL FAT (CARDIAC| -25.18
MUSCLE -19.97 14.30
MUSCLE -19.91
TENDON +19.49 16.54
WHALE . 8887
DATE KILLED . 5 MAY 1988
LOCATION - BARROW, ALASKA
SEX - FEMALE I
BOOY LENGTH« 82m
[BALEENLENGTH - 078 m
AVERAGE DEL C13 - -18.86
AVERAGE DEL N15 = 14.91
TSSUE DEL C13 | DEL N15
{ppY) {ppY)
[ wscae -20.30 14.43
VISCERAL FAT (RENAL) | -25.71
LIVER -21.11 16.23
TENDON 19.72 15.91
BALEENLENGTH_ DELC13 | DELN1S
(em) (ppt) (ppt)
0.0 -10.14 16.01
2.5 -18.83 15.73
5.0 -18.69 15.98
7.5 -18.66 16.07
10.0 -18.53 15.44
12.8 ]
15.0 -18.46 14.92
17.5 -18.47 14.68
20.0 -18.54 14.78
228 -18.48 14.74
25.0 -18.46 14.95
27.5 -18.60 14.79
30.0 -19.14 15.01
32.5 -19.48 14.82
35.0 -19.59 14.93
37.8 -19.79 14.29
40.0 -19.82 14.50
425 19.74 14.72
45.0 -19.79 14.39
41.5 -19.77 14.79
50.0 19,97 14.68
52.5 -10.75 14.78
55.0 -19.37 14.44
§7.5 -19.01 15.14
60.0 -18.52 15.13
62.5 -17.86 16.05
65.0 -17.64 15.59
67.5 -17.65 15.60

90

70.0 -17.96 14.85
72.5 -18.08 14.38
75.0 -18.25 13.78
77.5 -18.56 14.78
WHALE - 88B8
DATE KILLED - 6 MAY 1988
LOCATION - BARROW, ALASKA
SEX - FEMALE
BODY LENGTH = 7.5 m
IBALEEN LENGTH=1.3m
AVERAGE DEL C13 - -18.67
AVERAGE DEL N15 - 15.42
TISSUE DEL C13 | DEL N15
(ppt) (ppY)
MUSCLE -19.52 13.97
VISCERAL FAT (RENAL) | -25.40
LIVER -20.22 15.20
- TENDON -16.66 16.90
VISCERAL FAT (CARDIAC] -21.44
BALEEN LENGTH DELC13 | DELN1S
{em) (ppY) (ppt)
0.0 -18.69 15.39
25 -18.30 14.87
5.0 -18.16 14.83
7.5 -18.22 12.93
10.0 -18.44 13.09
12.5 .19 .51 13.46
15.0 -20.21 13.09
17.8 -20.38 13.86
20.0 -19.03 15.28
22.5 -18.61 15.88
25.0 | -18.89 15.93
27.5 -18.92 15.33
30.0 -19.92 13.87
32.5 -20.27 13.82
35.0 .21.37 13.20
37.5 -20.20 13.62
40.0 -18.68 15.29
42.5 .17.70 15.32
45.0 -17.81 14.95
47.5 -18.15 15.50
50.0 -18.20 16.49
52.5 -18.12 16.06
55.0 -16.03 15.27
57.5 -18.15 15.84
60. | -18.51 16.29
62. -18.98 15.70
65. ] -19.23 15.82
67. ] -19.09 15.58
70. -18.95 16.13
72,5 -18.37 16.79
75.0 -18.32 17.12
77.5 -18.26 16.99
80.0 -18.27 16.69
82.5 .18.28 16.64
85.0 -18.55 16.34
87.5 -18.90 16.02
90.0 -18.84 15.74
92, ] -18.73 16.03
95. -18.54 15.51
o7, -18.46 15.72
100.0 -18.30 15.41
102.5 -18.45 15 50
105.0 -18.46 15.56
107.6 -18.17 15.78
110.0 -18.30 15.98
1128 -18.63 16.25
115.0 -19.18 16.16
117.6 .18.70 16.44
120.0 | -18.20 15.45
122.5 -17.70 14.86
125.0 17.50 14.95
127.5 17.77 15.25
130.0 -17.75 14.79
|WHALE - 88Bo
DATE KILLED - 15 SEPTEMBER 1988
LOCATION - BARROW, ALASKA
SEX - MALE |
BODY LENGTH = 14.6m |
|£w.EEN LENGTH = 253 m
AVERAGE DEL C13 - -18.64
AVERAGE DEL N15 = v:;[.n
1




DEL C13 | DEL N15
1 {em) (ppt) (ppY
1
i 00 1962 | 13.27
Y 25 19.58 | 13.02
i 50 19.76 | 1296
. 7.5 -18.96 14.08
] 10.0 -18.44 14.20
{ 12.5 -18.47 13.75
i 15.0 18.31 | 12.16
78 19,02 | 13.50
T 20.0 T19.63 | 13.71
" 225 18.87 | 14.31
T 25.0 18.22 | 14.50
i 215 18.26 | _14.49
30.0 1833 | 1337
: 32.5 -18.28 13.00
i 35.0 1931 |- 13.27
[ 37.5 -19.62 13.82
i 40.0 -18.86 14.40
i 42.5 . -18.30 14.42
v 45.0 T18.19 | 13.88
{ 47.5 -17.74 __13.63
i 50.0 $-18.17 14.13
52.5 -19.91 13.97
[} 55.0 -19.31 14.04
‘ 57.5 -18.93 14.05
" 60.0 1911 | 14.08
L 625 19.34 | 1141
650 19,36 | 1359
1 67.5 -19.98 13.28
- 70.0 -19.06 13.74
1 72.5 -18.55 13.58
i 75.0 -18.85 13.70
T 7718 18,96 | 13.05
H 80.0 N 14.02
] 82.5 -19.24 13.86
1 85.0 . -19.26 13.31
[ 87.5 C 2011 13.92
900 18,23 | 1424
: 92.5 -18.18 13.89
i 95.0 -18.14 13.43
: 97.5 -18.10 13.41
i 100.0 -18.76 13.08
T 102.5 " 18.94 | 13.30
: 105.0 - -18.60 13.86
1075 18,48 | 13.03
110.0 -18.44 13.92
1128 18.33 | 13.60
\ 115.0 -19.01 13.62
T 1118 19,65 | 13.27
: 120.0 -18.99 13.14
r__ 1226 18.54 | 14.07
: 125.0 -18.41 13.97
i 127.5 -18.33 13.94
i 130.0 13.23
t 1325 -18.11 13.46
135.0 -19.10 13.25
1315 18,41 | 14.22
{ 140.0 -18.27 14.33
: 142.5 -18.38 14.08
¥ 145.0 -18.36 13.97
147.5 18.16 | 13.74
T 150.0 19,12 13.30
1850 18,69 | 1392
T 160.0 18,43 | 13.901
i 185.0 18.34
71700 19.65 | 1312
! 175.0 -17.84 14.68
H 180.0 C -17.27 14.06
C 185, 19.72_|__13.43
{ 187, -19.14 13.92
. 190, -17.84 15.14
T 195.0 17.50 | 14.04
H 200.0 -17.87 13.69
i 205.0 18.27 |_13.86
T 2100 17,32 | 1268
212.5 —17.27 | 13.74
T 2150 17.67_| 12.67
i 220.0 -195.28 13.42
{ 225.0 -17.36 14.91
i 230.0 -17.17 13.78
T 235.0 1660 | 1392
1 240.0 -18.18 14.95
T 245.0 T18.06 | 14.07
250.0 1817
252.5 2001 | 1320
13
WHALE - 88810
¥
DATE KILLED - 17 SEPTEMBER 1988
LOCATION - BARROW, ALASKA

[SEX - MALE

!

i
b

91

BODY LENGTH= 151 |
BALEEN LENGTH ~ 328 m

AVERAGE DEL C13 - -18.78
AVERAGE DEL Ni5 = 15.32
BALEENLENGTH DELC13 | DELN15
(em) (ppY) (ppY)
0.0 -19.50 14.08
2.5 19.50 | 13.0¢
5.0 -19.43 13.18
75 18.67 | 13.96
10.0 -18.62 13.80
12.5 -18.682 13.78
15.0 18,58 | 13.75
17.5 -19.30 13.36
20.0 -19.80 13.53
22.5 18.87 | 14.01
. 25.0 -18.57 14.11%
275 1849 | 1398
30.0 ~18.38 13.32
32.5 -18.88 13.48
35.0 -20.29 13.88
37.5 -19.37 14.07
40.0 -18.30 14.10
42.5 -18.35 13.97
45.0 18,02 | 13.78
475 17.44 | _13.40
50.0 ~18.58 | 13.67
52.5 19.05 | 13.85
5.0 1912 | 1422
57.5 -18.96 14.17
60.0 -19.17 14.00
62.5 -19.35 13.7%
65.0 -19.72 13.486
67.5 -20.30 13.25
70.0 19.67 | 13.59
72.5 -18.63 14.13
75.0 ) 18,66 | 13.76
77.5 18.86 | 13.91
80.0 . -18.83 13.96
82.5 1903 | _13.72
85.0 19.29 | 12.83
87.5 -18.96 13.70
90.0 18.50 | 14.57
92.5 11856 | 1405
95.0 18.77
97.5 18:66 | 13.30
100.0 19.40 | 13.18
102.5 1918 | 13.08
105.0 -18.72 14.39
075 18.58 | 14.66
110.0 -18.79 14.10
12,5 1878 | 1397
115.0 18.90 | _13.77
117.5 19.38 |__13.47
120.0 -19.39 12.70
122.5 -18.73 13.66
- 125.0 -18.35 14.29
127.5 -18.40 14.38
130.0 -18.41% 14.02
132.5 18.35 | 13.86
135.0 ~19.34 | 1338
137.5 19.08 | 13.32
140.0 18.43 | 14.33
142.5 -18.41 14.53
145.0 18.66 | 14.37
147.5 -18.71 14.14
150.0 1872 | 1382
152.5 -19.45 12.84
155.0 19.38 | 13.45
152.5 -18.55 14.59
180.0 -18.38 14.68
162.5 ; -18.60 14.33
165.0 -18.61% 14.12
167.5 18.72 | 13.81
170.0 -19.79 13.17
172.5 -19.39 13.10
175.0 -18.08 14.9%
177.5 -17.84 15.18
180.0 -18.30 14.56
182.5 -17.97 14.34
185.0 -18.64 13.88
187.5 -19.92 13.21
1900 _ 19.43 | 1377
192.5 -18.14 15.27
195.0 -17.95 15.26
197.5 -18.18 14.45
200.0 -17.68 13.85
2025 T19.36 | 1256
205.0 19.77 | 13.36
207.5 -18.19 14.92
2100 - 17.82_|_15.01
212.5 -17.86 14.51




215.0

-17.68 13.91
211.5 -17.32 13.57
220.0 -19.52 { 13.60
222.5 -19.51 13.96
225.0 -17.76 15.48
227.5 -17.28 15.38
230.0 -17.85 14.80
232.5 -17.15 13.91
235.0 -17.34 13.80
237.5 -18.89 13.82
240.0 -18.99 14.41
242.5 -18.00 14.45
245.0 -18.13 14.68
247.5 -18.22 14.40
250.0 -18.16 14.47
252.5 -17.59 14.02
255.0 -19.58 13.52
257.5 -19.83 13.54
260.0 14.39
262.5 -18.44 14.82
265.0 -18.80 14.34
267.5 -18.27 13.73
270.0 -18.91 13.55
272.5 -19.32 12.89
275.0 -19.56 13.41
277.5 _~18.414 14.73
280.0 -18.30 14.75
282.5 -18.32 14.27
285.0 -18.37 14.05
287.5 -18.24 13.24
200.0 -18.39 13.40
202.5
295.0 -19.19 13.27
207.5 14.91%
300.0 -18.33 13.75
302.5 -18.34 13.15
305.0 -18.34 12.65
307.5 «19.51 12.53
310.0 -19.04 11.47
312.5 -18.13 13.50
315.0 -37.87 13.86
317.5 -18.07 13.1§
320.0 -18.33 13.05
322.5 -17.97 12.83
325.0 -18.42 12.93
327.5 -18.73 12.79
WHALE - 88811
DATE KILLED - 17 SEPTEMBER 1988
LOCATION - BARROW, ALASKA
SEX - FEMALE
|BWY LENGTH = 156 m
BALEEN LENGTH «3.2m
AVERAGE DEL C13 « -18.17
AVERAGE DEL N15 « 14.4%
BALEEN LENGTH DELC13 | DEL NIS
(cm) (ppY_| (ppy)
0.0 -19.57 13.73
25 -19.30 13.03
5.0 -19.34 12.95
7.5 -19.45 13.48
10.0 +18.11 15.19
12.5 -18.20 14.35
15.0 -18.02 13.98
17.5 -17.53 13.47
__20.0 -18.63 14.54
22.5 -19.93 14.03
25.0 -19.04 15.04
27.5 -18.96 15.10
30.0 -18.77 14.50
32.5 -19.22 14.28
35.0 13.90
37.5 -19.20 14 .41
40.0 -18.25 15.22
42.5 -18.29 15.15
45.0 <18.12 15.18
47.5 <47.37 14.25
50.0 -18.10 14.21
52.5 14.38
55.0 _+19.45 14.74
57.5 -18.69 14.87
80.0 -18.75 14.80
82.85 -18.98 14.33
85.0 -19.22 13.23
67.5 -~18.33 13.15
70.0 -19.06 13.90
72.5 -18.64 14.62
75.0 -18.21 -14.45
77.5 -18.24 13.85
80.0 -18.14 14.11
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82.5 -18.01 14.52
85.0 -18.23 _13.52
87.5 -19.12 13.88
$0.0 -18.42 14.55
$2.5 -18.28 14.08
95.0 -18.56 13.83
97.5 -16.88 13.60
100.0 -19.37 13.48
1025 -19.19 14.19
105.0 -18.74 14.37
107.5 -18.54 15.02
110.0 -18.76 14.98
112.5 -18.37 14.67
115.0 -18.61 14.32
117.5 -19.20 13.38
120.0 -19.13 13.38
122.8 -18.36 14.58
125.0 -17.94 14.80
127.5 -18.03 14.60
130.0 -17.99 14.05
132.5 -18.33 13.74
135.0 -18.92 12.89
137.5 -18.06 14.18
140.0 -17.29 15.20
142.5 -17.26 14.74
145.0 -17.31 14.76
1471.5 -17.29 14.20
150.0 -18.03 14.57
152.5 -18.62 14.56
155.0 -18.04 14.03
157.5 -17.54 14.94
160.0 -17.48 14.92
162.5 -17.24 14.60
165.0 -16.61 13.68
167.5
170.0 -19.82 13.59
172.5 -18.23 15.63
175.0 -17.66 15.66
177.5 -17.81 14.32
180.0 -17.70 14.29
182.5
185.0 -18.93 14.19
187.5
180.0 -17.59 16.44
192.5 -17.89 16.68
195.0 -18.08 15.85
197.5 -17.62 14.89
200.0 -18.23 14.34
202.5 -16.86 13.98
205.0 -17.84 15.02
207.5 -17.11 16.10
210.0 -17.07 16.07
212.5
215.0 -16.83 13.62
217.5
220.0 -18.51 14.02
222.5 -18.08 15.28
225.0 -17.31 15.74
2215 -16.89 15.74
230.0 -16.84 14.71
232.% =17 .41 14.27
235.0 -18.03 13.95
237.5 -17.96 15.23
240.0 -17.3¢8 16.2¢
2425 -17.22 16.54
245.0 -17.37 15.50
247.5 -17.17 14.34
. 250.0 -17.96 13.90
252.5 -18.92 14.03
255.0 -18.42 15.37
252.5 -18.20 15.40
260.0 -17.85 15.40
2825 -18.10 14.49
265.0 N
287.5 -19.20 13.60
270.0 -19.07 13.7¢
2725 -18.10 15.26
275.0 -17.96 15.51
277.5 -18.18 16.00
280.0 -18.02 14.39
2825 -17.89 13.47
285.0 -18.03 13.33
2875
290.0 -18.34 14.41
292.5 -17.56 15.53
2905.0 -17.¢¢ 14.67
297.5 «17.80 13.45
300.0 -17.86 12.88
302.5 -18.75 13.93
305.0 13.78
307.5 -18.29 13.3¢
310.0 =17.45 14.28
3125 i i
3150 -17.59 13.46




L
H
{
T 317.5
t 320.0 -18.86 12.78
i 325.0 17.10
] 327.5 -17.25 14.68
T 330.0 17.31 14.22
T 3325 16.22_| 12.54
. 335.0 16.86 13.05
{ 337.5 -18.32 13.79
: 340.0 -19.08 13.57
H
i
WHALE - 88G1
; -
DATE KILLED - 16 APRIL 1
LOCATION - GAMBELL, ALASKA
SEX - FEMALE ]
BODY LENGTH= 157m |
BALEEN LENGTH - 295 m
AVERAGE DEL C13 - -18.44
AVERAGE DEL N15-_ 13.83
1}
BALEEN LENGTH DELC13 | DELN15
3 {em) {ppt) (ppt) |
; ‘
¥ 0.0 -18.47 13.91
i 2.5 -18.27 13.33
v 5.0 -18.18 12.5¢
B 7.5 -18.15 12.80
+ 10.0 -18.72 12.99
1 12.5 186.82 | 13.26
i 15.0 -19.70 13.28
5 17.5 -19.39 12.95
20.0 1822
T 225 18.39 | 13.37
i 250 118.46 | 1392
27.5 -18.27 13.56
£ 30.0 ' .18.26
32.5 ~-18.28 | 13.12
¥ 35.0 -18.34 13.53
31.5 -18.18 15.09
§ 40.0 -17.93 14.05
42.5 -17.01 13.39
{ 45.0 16.03 | 13.09
! 47.5 -18.28 13.48
50.0 19.72 | 13.46
i 52.5 -18.87 14.61
55.0 - -19.21 14.53
L 57.5 -19.45 14.82
] 80.0 -19.57 12.54
62.5 18.28 | 12.00
i 5.0 S19.95 | 13.26
' 87.5 -18.99 13.66
70.0 -18.61% 13.29
72.5 -18.60 13.08
i 75.0 -18.86 13.55
77.5 18.87 | 1390
80.0 1918 | 14.22
: 825 19.46 | 13.07
: 85.0 -18.71 14.42
87.5 -18.04 14.55
90.0 -18.48 14.26
92.5 18.73 | 13.85
95.0 -18.28 13.26
b 97.8 -18.31 13.05
r 100.0 _19.45 | 12.84
: 102.5 19.10_| 13.15
105.0 -18.57 15.26
i 107.5 18.40 | 14,67
110.0 -18.65 14.86
1 112.5 -17.52 14.40
: 118, 18.74 | 13.52
| 117, -19.29 12.7
20. -19.29 12.4
122.5 -18.48 13.16
; 125.0 18,90 13.72
i 127.5 -18.75 13.39
¢ 130.0 18,49 13.05
i 132.5 -19.61
i 135.0 -19.58 12.66
137.5 -18.25 13.68
1 140.0 -18.09 14.25
1 142.5 -18.08 14.00
145.0 -18.18 14.46
3 147.5 -18.16 13.93
ki 150.0 -19.12 13.38
152.5 19.34 13.01
155.0 -18.73 13.97
157.5 -17.97 14.79
160.0 -17.84 14.42
162.5 17.99 14.568
185.0 -17.59 13.84
167.5 -18.45 13.80
! 170.0 -20.14 13.11
t 175.0 -18.06 14.62
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180.0 -18.01 11.90
185.0 -17.73 13.84
190.0 -19.32 13.20
195.0 -17.57 16.05
200.0 -17.85 15.24
205.0 -20.56 13.10
210.0 <17.61 15.45
215.0 -17.02 15.62
220.0 -17.00 12.95
225.0 -19.12 13.01
227.5 -18.80 14.26
230.0 -17.45 16.18
2325 -17.12 15.82
235.0 -17.46 14.26
237.5 -16.60 13.08
240.0 -17.36 14 .49
242.5 -18.96 14.28
245.0 -18.08 14.28
247.5 -17.45 1551
250.0 -17.38 16.11
252.5 -17.37 15.94
255.0 -17.32
257.5 -16.95 13.42
260.0 -19.17 13.25
262.5 -19.75
265.0 -18.13 15.28
267.5 -12.77. 15.37
270.0 -18.50 13.63
2725 -18.21 13.46
275.0 -18.74 13.36
277.5 -19.49 12.70
280.0 -19.35 12.84
282.5 -18.63 13.85
285.0 -18.20
287.5 -18.15 14.79
290.0 -18.29 14.67
292.5 -17.84
295.0 -18.71 12.81
WHALE - 88G2
DATE KILLED - 25 APRIL 1988
LOCATION - GAMBELL, ALASKA
SEX - FEMALE
BODY LENGTH= 153m |
BALEEN LENGTH =275 m
AVERAGE DEL C13 = -18.41
AVERAGE DEL N15 = 14.34
TISSUE DELC13 { DELN1S
{ppY _|__(ppn)
MUSCLE -19.08 13.90
BALEEN LENGTH DELC13 | DEL Nt5
{cm) {ppY) {ppY)
0.0 -18.49 14.95
2.5 -18.26 14.25
5.0 -18.04 14.44
7.5 -17.95 14.49
10.0 -18.17 14.07
12. -18.27 14.28
15. -19.28 14.09
17, -18.89 14.66
20.0 -18.47 15.04
22.5 -18.55 15.27
25.0 -18.34 15.13
27.5 -18.16 14.57
30.0 -18.51 15.22
328 -19.05 14.95
35.0 -18.91 14.73
37.5 -18.20 14.42
40.0 -17.87 14.83
42.5 -17.40 13.69
45.0 -17.27 13.51
47.5 -17.83 13.69
50.0 -19.05 14.11
52.5 - -19.30 14.28
55.0 -18.88 14.23
57.5 -18.98 14.83
80.0 -19.39 14.60
62.5 -19.18 14.08
65.0 -19.19 14.09
67.5 -19.56 13.92
70.0 -19.34 14.23
72.5 -18.30 15.17
75.0 -17.94 14.68
77.5 -18.48
80.0 -18.66 14.04
82.5 -18.68 14.20
85.0 -19.70 14.02
a71.5 -10.41 14.08




$0.0

-18.35 14.33
92.5 _-18.04 13.95
95.0 -18.12 14.57
97.5 -18.23 14.24
100.0 -18.43 13.85
105.0 -19.16 13.22
110.0 -18.17 15.53
115.0 -18.54 14.96
120.0 -19.17 13.62
125.0 -18.65 13.57
130.0 -17.77 14.84
135.0 -17.92 13.95
140.0 -19.34 13.10
145.0 -18.31 14.09
150.0 -17.78 14.20
155.0 -17.65 14.36
160.0 -19.98 13.29
165.0 -18.21 14.40
170.0 -17.49 14.67
175.0 -17.08 14,15
177.5 -17.94 14.33
180.0 -19.50 13.16
182.5 -19.47 13.35
185.0 -18.28 14.79
187.5 -17.18 15.58
190.0 -17.08 14.66
192.5 -16.97 13.55
195.0 1711 14.12
197.5 -18.19 14.72
200.0 -18.93 14.09
202.5 -18.54 14.93
205.0 -17.84 | 16.13
207.5 -17.78 16.22
210.0 -17.40 14.59
2125 -17.42 14.33
215.0 -19.59 13.51
217.5 -19.60 13.46
220.0 -18.97 14.02
222.5 -17.93 15.54
225.0 -17.81 16.00
227.5 -17.69 15.21
230.0 -17.29 13.94
232.5 -17.94 14.07
235.0 -20.72 12.82
2375 -10.76 13.76
240.0 -18.28 15.20
242.5 -17.44 15.15
245.0 -17.38 15.19
247.5 -17.23 14.23
250.0 17,61 | 14.23
252.5 -19.23 14.30
255.0 -19.40 14.07
257.5 -18.63 14.54
260.0 -17.90 15.02
262.5 -17.54 14.97
265.0 -17.00 13.59
267.5 -16.90 13.62
270.0 -18.47 13.92
272.5 -21.09 12.87
275.0 -20.24 13.55
WHALE - 88KK1
DATE KILLED - 24 SEPTEMBER 1988
LOCATION - KAKTOVIK, ALASKA
SEX - FEMALE [
BODY LENGTH =~ 149m |
BALEEN LENGTH = 297 m
AVERAGE DEL C13 « -18.61
AVERAGE DEL N15« 1362
BALEEN LENGTH DEL C13 | DEL N1§
{em) (pp1) (ppY)
0.0 -19.32
2.5 -18.92 12.76
5.C -19.45 12.74
7. -18.61 12.96
10.0 -18.57 13.76
12.5 -18.72 14.28
15.0 -18.62 13.84
17.8 -19.38 13.33
20. -20.41 12.64
22. -19.53 13.95
25.0 -18.97 14.30
27.5 -18.80 13.92
30.0 -18.88 14.24
32.5 -18.47 13.76
35.0 -168.63 13.74
ar.s -19.08 13.97
40.0 -19.15 14.08
42.5 -18.75 13.82
45.0 -18.59 13.63
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47.5 -18.50 14.09
50.0 -18.40 14.15
52.5 -18.04 13.55
55.0 -19.09 13.06
57.5 -19.46 13.66
80.0 -18.79 14.04
62.5 -18.98 14.01
5.0 -18.57 14.21
87.5 -19.02 14.43
70.0 -19.29 13.84
2.5 -19.55 13.30
75.0 -19.84 13.25
77.5 -19.50 13.12
80.0 -18.42 13.09
82.5 -18.78 12.69
85.0 -18.97 13.59
87.5 -18.7% 13.89
20.0 -19.04 13.84
92.5 -20.20 | 13.3¢
95.0 -19.56 13.31
97.5 -18.59 13.09
100. -17.85 12.88
102, -18.48 13.27
105. -18.47 13.24
107.5 -18.75% 13.32
110.0 -19.21 13.23
1125 -18.24 12.66
115.0 -18.60 13.80
117.5 -18.51 14.53
120.0 -18.64 14.71
122.5 -18.54 14.27
125.0 :18.45 13.77
127.5 -19.06 13.31
130.0 -19.25 13.01
132.5 -19.16 12.54
135.0 -18.60 13.32
137.5 -18.09 14.08
140.0 -18.07 13.80
1425 -17.99 13.54
145.0 -18.27 13.54
147.5 -19.22 12.39
150.0 -19.28 12.57
152.5 -18.51 13.3¢
155.0 -17.94 14.01
157.§ -18.08 13.94
160.0 -17.67 13.78
162.5 -17.31 13.84
185.0 -18.14 13.48
167.5 -18.2% 12.82
170.0 -18.68 12.47
1725 -18.59 13.28
175.0 -18.33 13.08
177.5 -18.44 13.7¢
180.0 -18.40 14.03
182.5 -17.98 13.69
185.0 -18.78 13.89
187.5 -20.12 13.06
190.0 -19.68 12.03
192.5 -18.96 13.23
195.0 -17.96 14.10
197.5 -18.00 14.68
200.0 -18.34 14.47
202.5 -18.30 13.87
205.0 -18.67 13.55
207.5 -19.58 12.95
210. -19.91 13.02
212, -18.62 14.66
215, -17.91 15.69
217, -18.10 15.26
220.0 -18.40 14.30
2225 -18.28 14.07
225.0 -19.40 13.62
227.5 -19.31 13.33
230.0 -18.90 13.55
2325 -17.84 14.14
235.0 -17.95 14.71
237.5 -17.63 14.39
240.0 -17.37 13.59
242.5 -18.63 13.4¢
245.0 -19.7¢6 13.20
247.5 -19.25 13.14
250.0 -17.89 13.07
252.5 -17.30 13.81
255.0 -17.41 14.18
257.5 -17.32 14.06
260.0 -17.57 13.7
282.5 -18.18 13.57
265.0 -19.47 13.44
267.5 -19.07 14.34
270.0 -18.07 15.23
2725 -17.92 14.89
275.0 -17.89 14.42
277.5 A17.13 14.14
280.0 -17.58 13.30




L2825 -19.16

13.12
285.0 -19.62 12.94
287.5 -18.63 13.37
L 290.0 -17.90 13.83
2925 1779 14.82
—_295.0 -17.84
P 297.5 -17.35 13.03
T 300.0 .18.81
. 3025 -18.59 11.87
. 305.0 -18.48 12.25
I 307.5 -18.14 13.49
T 3100 -17.97 13.30
i 3125 17,89 14.34
L 3150 -18.20 14.12
T 3175 -18.06 12.34
' T 3200 -18.74 12.76
. 3225 19.99 12.25
WHALE - 88WW1
DATE KILLED - 25 APRIL 1988
LOCATION - GHT, ALASKA
SEX - FEMALE
BODY LENGTH-79m _ |
*[BALEEN LENGTH = 0.77m
AVERAGE DEL C13 - -18.27
AVERAGE DEL N15 = 15.45
BALEEN LENGTH DELC13 | DELN1S
e fem) {pPpY) (ppY)
P 0.0 .18.71 16.39
i 25 -18.42 16.34
! 5.0 -17.99 16.06
' 7.5 -17.96 15.47
' 10.0 ] -17.94 15.11
: 12.5 -18.02 15.03
; 15.0 -18.04 15.08
H 17.5 -18.03 15.43
20.0 -18.02 15.18
22.5 -18.01 15.09
25.0 -18.08 15.02
; 27.5 -18.03 15.00
! 30.0 -18.16 15.45
; 32.5 -18.45 15.57
1 35.0 -18.58 15.63
37.5 -18.58 15.63
1 40.0 -18.63 15.61
42.5 -18.69 15.41
45.0 -18.85 15.22
: 47.5 -19.09 15.13
' 50.0 -19.40 15.15
' 52.5 -10.47 14.86
55.0 -18.97 15.18
57.5 18.34
60.0 -17.82 15.89
: 62.5 -17.50 16.00
: 85.0 -17.34 16.10
: 67.5 .17.35 15.58
R 70.0 -17.82
f 72.5 .18.06 15.21
: 75.0 -18.15 15.30
i
WHALE - 88WW2
i
DATE KILLED - 26 APRIL 1988
LOCATION - WAINWRIGHT, ALASKA
SEX - MALE
BODY LENGTH=9.1m |
BALEEN LENGTH = 0.98 m
AVERAGE DEL C13 = -18.91
AVERAGE DEL N15 = 14.91
i)
'BALEEN LENGTH DELC13 | DEL N15
: {em) t (ppt)
j
0.0 -19.03 15.67
] 2.5 -18.48 15.72
¢ 5.0 -18.34 15.51
: 7.5 -18.39 15,11
10.0 -18.40 14.72
: 12.5 18,22 14.16
L 15.0 -18.25 14.32
: 17.5 -18.61 14.62
20.0 -19.48 13.54
22.5 -19.67 13.61
25.0 -19.59 14.40
; 27.5 -19.40 14.97
v 30.0 -19.14 15.53
: 32.5 -19.05 15.97
v 35.0 -18.98 16.21
i 31.5 -18.96 16.45

95

40.0 -18.85 18.01
42.5 -18.80
45.0 -18.87 15.86
47.5 -18.79 15.98
50.0 -18.78 15.64
52.5 -18.78 15.49
55.0 -18.61 15.01
57.5 -18.39 14 .69
0.0 -18.40 14.73
82.5 -18.42 14.50
5.0 -18.61 15.13
87.5 -18.91 14.50
'_70.0 -19.34 14.50
72.5 -19.63 14.19
75.0 -19.73 14.04
77.% -19.80 14.03
80.0 -19.87 14.19
82,5 o -19.84 14.26
85.0 -19.52 14.34
87.5 -19.12 14.62
90.0 -18.36 15.01
92.5 -18.25 14.66
95.0 -18.21 14.61
7.5 -18.87
WHALE - 88WW3
DATE KILLED - 6 MAY 1988
LOCATION - WAINWRIGHT, ALASKA
SEX - MALE .
BODY LENGTH = 134 m
’BAIEEN LENGTH=-2.1m
AVERAGE DEL C13 ~ -19.66
AVERAGE DEL N15 - 13.82
BALEEN LENGTH DELC13 | DELNIS
{cm) {ppt} {ppt)
0.0 ! -19.73
25 . -18.85 14.84
50 -19.10 14.30
1.5 -19.13 14.24
10.0 -18.46 13.53
12.5 -18.63 13.13
15.0 ~20.01 13.30
17.5 -20.32 14.18
20.0 -20.21 14.48
22.5 -19.82 15.08
25.0 -19.18 14.60
7.5 -19.48 13.71
30.0 -22.16 12.88
325 -21.87 12.88
35.0 -20.77 14.10
37.5 -20.04 14.68
40.0 -19.8¢ 14.43
42.5 -19.34 14.80
45.0 -19.19 14.10
47.5 ] -23.46 12.51
50.0 -22.05 13.10
52.5 . -20.60 14.37
55.0 «20.24 14.77
57.5 -20.36 14.68
80.0 +20.50 14.72
82.5 -20.32 13.91
5.0 -22.79 13.19
87.5 -21.09 13.41
70.0 -19.87 14.26
725 -19.38 14.16
75.0 -19.14 14.31
775 -19.38 14.02
80.0 -19.87 14.13
82.5 -21.27 13.62
85.0 -21.24 12.65
87.5 -19.72 13.21
$0.0 -19.63 13.37
92.5 -19.10 15.11
95.0 -19.11 14.43
97.5 -18.98 13.88
100.0 -19.25 13.65
102.5 -19.38 13.56
105.0 -19.56 12.93
107.5 N -19.11 13.47
110.0 -18.94 13.78
1125 -18.97 14.34
115.0 -18.84 14.12
1175 -18.64 13.61
120.0 -19.26 13.48
122.5 -19.89 13.20
125.0 -19.64 12.63
127.5 -18.94 13.47
130.0 -18.89 14.11
132.5 -18.77 1418




135.0 ~18.41

13.84
137.5 ] .18.38 13.36
140.0 -19.52. | 13.00
142.5 19,82 12.52
145.0 -19.01 13.70
147.5 18.74 14.36
150.0 18.30 14.60
152.5 .18.49 14.81
155.0 .18.32 13.91
157.5 2064 | 13.29
160.0 -20.84 12.67
162.5 -19.53 12.88
165.0 ~ -19.29 14.08
167.5 219,16 14.46
170.0 -19.21 14.46
172.5 19,29 14.14
175.0 -19.06 14.07
177.5 ] .20.25 13.87
1800 -21.05 13.23
182.5 .20.53 13.00
1850 .19.80 13.22
187.5 18,87 14.60
190.0 -18.05 15.32
192.5 -17.45 13.84
195.0 -17.61 13.49
197.5 -17.93 13.73
200.0 -21.24 12.95
202.5 -21.21 13.15
205.0 -19.98 12.85
207.5 -19.41 14.40
WHALE - 89B1 DISTAL
[DATE KILLED - 23 APRIL1989
LOCATION - BARROW, ALASKA
AVERAGE DEL C13 - -18.55
AVERAGE DEL N15- 15.05
BALEEN LENGTH DEL C13 | DEL N15
{em) (ppY) (pPY)
0.0 | _-18.48 15.64
25 -18.51 15.56
50 | _-18.64 14.80
7.5 . .18.71 15.17
10.0 i -18.84 14.5¢
12.5 1 -18.5¢ 14.65
15.0 -18.55 15.00
17. ] 10,14 14.64
20.0 .10.16 14.11
22, -19.10 14.01
25.0 -18.64 14.97
27.5 -18.27 15.59
. 30.0 -18.14 15.99
_32.5 -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 -18.01 14.89
50.0 -18.15 14.51
52.5 -18.27 14.80
§5.0 -18.36 15.27
57.5 -18.74 15.31
60.0 -19.31 | 1567
62.5 -19.85 14.45
65.0 -19.40 14.77
67.5 -19.35 15.13
70.0 -19.49 14.03
72.5 -10.24 14.99
75.0 -18.56 15.36
77.5 -18.10 15.64
80.0 -17.68 15.30
82.5 .17.66 15.14
. 85.0 - 1611 15.08
87.5 1 1923 | 1492
WHALE - 89B1 MEDIAL

DATE KILLED - 23 APRIL1989

LOCATION - BARROW, ALASKA

AVERAGE DEL N15 - 14.93
]

T

96

BALEEN LENGTH DEL €13 | DEL N1§
{cm) 1 1
2.8 -18.33 15.57
5.0 -18.67 15.10
7.5 -18.67 15.07
10.0 -18.81 14.70
12.5 -18.87 14.66
15.0 -18.74 15.43
17.5 -18.60 14.86
20.0 -18.91 14.61
22.5 1917 14.26
25.0 13.63
21.5 -18.80 14.50
30.0 -18.56 15.18
32.5 -18.29 15.78
35.0 -18.18 15.80
3r.5 -18.14 15.66
40.0 -17.92 15.09
42.5 -17.95 14.91
45.0 .18.27 15.27
47.5_ -18.02 14.82
50.0 -18.08 14.78
52.5 17.97 14.86
55.0 -18.04 14.79
57.5 -18.13 14.78
60.0 -18.35 14.73
62.5 -18.41 14.81
5.0 -18.66 14.94
67.5 -19.05 14.84
70.0 -19.36 14.70
72.5 -19.49 14.73
75.0 -19.45 15.00
775 -19.35 14.79
80.0 -19.41 1489
82.5 -19.38 14.84
85.0 -18.89 14.96
87.5 _ -18.37 15.33
90.0 -17.93 ]
92.5 -17.60 15.43
95.0 -17.43 15.45
97.5 -17.68 15.15
100.0 -18.12 14,42
102.§ -18.32 14.11
WHALE - 8981 PROXIMAL
DATE KILLEO - 23 APRIL1989
LOCATION - BARROW, ALASKA
SEX - FEMALE I
BODY LENGTH=-80m__ |
BALEEN LENGTH- 088m
AVERAGE DEL C13 = -16.52
AVERAGE DEL N15 = 15.04
_BALEENLENGTH DELC13 | DEL N15
em) ppt | (ppY |
0.0 -18.51 15.51
2.5 -18°47 15:30
~ 50 .18.64 15.25
7.5 -18.71 15.00
10. -18.88 14.50
12.5 -18.82 14.53
15. -18.62 15.15
17.5 18.97 14.86
20. -18.98 14.46
22, -19.08 14.21
25. -18.78 14.77
27.5 -18.43 15.36
30.0 -18.32 15.62
32.5 -18.14 15.85
35.0 -17.98 1541
31.5 -17.80 15.10
40.0 17,97 14.99
42.5 -17.99 14.96
45.0 -18.01 14.08
47. -18.15 14.66
50. -18.13 14.73
52.5 - -18.26 15.51
55.0 -18.32 [ 14.96
57.5 -18.68 15.00
60.0 -19.09 14.96
62.5 -19.44 14.73
65.0 -19.42 1515
7.5 -19.37 15.03
70.0 1 -19.43 14.01
72.5 19 45 14.87
75.0 -19.01 15.00
77.5 -18.35 15.32
80.0 17.95 15.46
82.5 .17.81 15.30
850 -17.48 15.43




87.5 J -17.81

15.33
90.0 18,19 14.72
1
i
WHALE - 8989 LEFT
i
DATE KILLED - 25 OCTOBER 1989
LOCATION - BARROW, ALASKA
SEX - MALE
BODY LENGTH=82m |
Flﬂl_.E_NGTH-O.Wm
AVERAGE DEL C13 = -18.51
AVERAGE DEL N15 - 15.18
BALEENLENGTH DELC13 | DELN15
L (em) (ppt) (PPY)
0.0 -19.70 14.34
; 25 -19.36 14.66
] 5.0 -19.60 14.77
75 19.50 14.80
10.0 -19.23 15.27
' 12.5 19.14 15.26
. 15.0 -19.03 15.45
+ 17.5 -18.68 15.85
: 20.0 -16.40 16.03
Y 25.0 -18.18 16.38
i 215 -18.15 15.97
i 30.0 -18.05 15.77
: 32.5 -18.02 15.43
;350 -18.03 15.74
i 37.§ -18.13 15.16
L 40.0 -18.13 15.35
; 425 1811 15.63
i 45.0 -18.08 15.32
47.5 18,11 15.47
50.0 -18.06 15.31
52.5 -18.00 15.36
: §5.0 17.99 1539
57.5 -18.19 15.72
] 60.0 -18.24 15.33
. 62.5 -18.50 15.22
i 65.0 -18.78 15.06
87.5 -18.95 14.73
- 70.0 -18.86 15.00
i 72.5 18,74 14.82
T 75.0 -18.69 14.97
i 77.5 -18.88 14.91
f 80.0 ©18.93 14.95
: 82.5 -18.74 15.19
i 85.0 1846 15.00
t 87.5 -18.02 15.26
f 90.0 -17.97 14.84
i 92.5 -18.18 13.85
¢ 95.0 17.57 13.84
1]
¥
WHALE - 8089 RIGHT
f
DATE KILLED - 25 OCTOBER 1989
LOCATION - BARROW, ALASKA
SEX - MALE
BOOY LENGTH=-82m |
! IBALEEN LENGTH = 0.97 m
AVERAGE DEL C13 - -18.49
AVERAGE DEL N15 - 15.37
{
|BALEEN LENGTH DELC13 | DELN1S
P (em) (ppY) (ppY)
1
! 0.0 .19.67 14.48
25 -19.34 14.75
5.0 -19.72 14.86
: 7.5 .19.52 15.15
: 10.0 19.24
i 125 -19.33 15.34
| 15.0 -18.80 15.38
17.5 -18.70 15.77
i 200 -18.46 16.05
: 22.5 -18.31 16.41
v 25.0 .18.20 16.42
i 27.5 18.15 16.31
: 30.0 -18.04 16.13
T 325 -18.01 15.67
. 350 -18.02 15.53
i 37.5 -18.09 15.42
: 40.0 -18.10 15.38
42.5 -18.13 15.37
45.0 1812
47.5 -18.04 15.49
50.0 -17.97 15.36
52.5 -17.98 15.32
55.0 -17.99 15.51
57.5 .18.00 1558
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80.0 -18.16 15.68
2.5 -18.29 15.61
65.0 -18.60 15.29
e7.5 -18.85 15.16
70.0 -18.96 15.14
725 -18.64 15.34
75.0 -18.60 15.18
77.5 -18.87 15.12
80.0 -18.89 15.56
82.5 -18.82 15.10
85.0 -18.59 15.07
87.5 -18.26 15.08
$0.0 -17.98 15.27
92.5 -17.79 14.56
5.0 -17.86 13.97
TWHALE - 89810 LEFT
DATE KILLED - 28 OCTOBER 1989
LOCATION - BARROW, ALASKA
SEX - FEMALE
BODY LENGTH=-8.1m
BALEEN LENGTH - 1.5m
AVERAGE DEL C13 = -18.68
AVERAGE DEL N15 -
BALEEN LENGTH DELC13 | DEL N15
{em) (ppY) ({20
0.0 -22.24
25 -24.42
5.0 -23.11
7.5 -20.68
10.0 -19.22
12.5 -19.23
15.0 -19.61
17.5 -19.12
20.0 -21.07
225 -21.17
25.0 -20.20
27.5 -19.18
30.0 -18.42
325 -18.44
35.0 -18.48
ar.s -18.60
40.0 -19.99
42.5 -21.00
45.0 -20.94
47.5 -19.44
50.0 -19.00
52.5 -19.39
55.0 -19.21
57.5 -20.21
80.0 -22.18
825 -22.01%
85.0 -20.00
87.5 -18.59
70.0 -18.39
72.5 -18.50
75.0 -18.50
77.5 -18.35
80.0 -18.08
. 825 -18.18
85.0 -18.95
87.5 -19.29
90.0 -19.19
92.5 -19.11
95.0 -19.08
87.5 +22.36
100.0 -19.14
102.% -19.00
105.0 -19.00
107.5 -19.18
110.0 -19.06
112.5 -19.13
115.0 -19.18
117.5 -19.08
120.0 -19.12
122.5 -19.25
125.0 -19.23
127.5 -19.34
130.0 -19.63
132.% -19.56
135.0 -19.66
137.5 -19.66
140.0 -19.86
142.5 -19.85
145.0 -19.88
147.5 -19.99
150.0 -20.01
152.5 -19.97
155.0 -19.47




1
50 -21.65 12.72
' ] ) 75 -190.40 14.02
WHALE - 80810 RIGHT 10.0 -19.31 14.21
12.5 -19.47 14.14
DATE KILLED - 28 OCTOBER 1989 ) 15.0 -19.90 14.47
LOCATION - BARROW, ALASKA 17.8 219.09 13.27
IsEx - FEMALE ) 20.0 -19.17 13.36
BODY LENGTH = 8.1 m 22,5 -19.88 12.87
BALEEN LENGTH « 1.5m __25.0 -20.14 12.52
AVERAGE DEL C13 - -19.55 ] 271.5 -10.80 13.55
AVERAGE DEL N15=- 14.72 30.0 -16.82 14.27
325 -18.48 13.71
BALEEN LENGTH DELC13 | DELNIS 35.0 -18.18 12.99
{em) . _(ppt) (ppt) ) 375 +18.77 13.20
40.0 -20.10 13.13
0.0 .22.68 13.70 425 -20.91 13.07
25 -24.32 12.09 45.0 -20.57 13.99
5.0 11.76 : 47.5 -19.99 14.53
15 -21.38 12.86 50.0 -19.49 15.09
10.0 -19.47 14.44 52.5 .19.54 15.37
12.5 -19.10 | 14.78 55.0 -18.99 14.55
15.0 -19.50 14.25 57.5 -20.10 13.32
17.5 -19.24 13.93 60.0 -21.61 12.57
20.0 +19.96 13.96 82.5 -21.72
22.5 13.14 . 65.0 -20.54 14.21
25.0 .20.70 12.20 67.5 -19.82 14.44
27.5 -19.67 13.50 . 70.0 -19.59 14.68
30.0 -18.76 14.92 725 210.40 14.49
32.5 -18.50 15.24 75.0 -20.21 13.74
35.0 -18.57 14.72 77.5 -23.64 12.20
37.5 -18.62 14.00 80.0 -22.55 12.80
40.0 -19.45 13.48 82.5 -20.49 14.14
42.5 -20.91 12.68 85.0 -20.08 14.66
45.0 -21.17 13.10 87.5 -20.08 14.81
475 -19.87 14.81 ) 90.0 .20.30 14,49
50.0 -19.25 15.69 ___ 925 | _-20.04 13.88
52.5 19,10 15.98 __95.0 -21.22 13.51
55.0 -19.12 14.98 97.5 -22.21 12.83
57.5 -19.75 14.44 100.0 -20.65 N
60.0 13.34 102.5 -20.13 13.87
62.5 -22.23 12.35 _105.0 -18.98 13.99
85.0 -21.06 13.16 107.5 -18.75 14.08
87.5 -18.67 110.0 -19.03 14.31
70.0 -18.39 15.83 1125 +19.36 14.29
72.5 -18.40 15.80 115.0 -20.18 13.76
75.0 -18.51 15.84 117.5 -21.44 12.86
77.5 -18.36 15.61 120.0 -20.76 13,24
80.0 -18.18 . 15.27 122.5 -19.44 14.17
82.5 14.90 125.0 -19.07 15.01
85.0 -18.41 14.96 127.5 -19.55 15.42
87.5 15.19 130.0 -19.44 14.83
90.0 -19.19 15.65 132.5 -18.84 13.02
92.5 -18.16 ] 135.0 -19.14 13.54
95.0 —15.78 137.85 _-19.39 13.27
97.5 .19.06 16.06 140.0 -19.62 12.77
100.0 18.97 16.21 | 142.5 -19.20 12.94
102.5 -18.98 16.23 145.0 -18.76
105.0 -18.90 16.26 147.5 -18.74 14.00
107.5 -18.93 16.24 . 150.0 -18.56
110.0 -18.98 15.80 152.5 -18.60 13.74
112.5 -19.04 16.00 155.0 | -18.37
115.0 | -19.20 16.21 157.5 -18.86 13.38
117.5 -19.1§ 16.13 160.0 -19.26 13.10
120.0 -19.18 | 1597 162.5 -19.36 12.90
122.5 ] 15.38 165.0 -19.21 .| 1262
125.0 -19.18 15.13 167.5 -18.92
127.5 -19.25 15.21 170.0 -18.78 14.11
130.0 -19.50 15.29 1725 -18.55
132.5 -19.58 15.27 175.0 -18.51
135.0 -19.68 15.09 177.5 -18.31 13.44
137.5 -19.69 14.96 180.0 -18.85
140.0 - -19.87 14.76 182.5 -19.79 12.55
142.5 -19.93 14.45 185.0 -10.77 12.32
145.0 -19.88 14.33 . 187.5 -18.81
142.5 -19.95 14.42 190.0 -18.12 14.25
150.0 -20.03 14.66 192.5 1791 14.25
152.5 -19.84 14.50 195.0 -18.09 14.51
. 197.5 -18.26 14.47
) 200.0 -18.55 13.35
WHALE - 89KK3 i 202.5 -20.11 13.24
205.0 -20.54 12.66
DATE KILLED - 27 SEPTEMBER 1969 207.5 -19.51
LOCATION - KAKTOVIK, ALASKA 210.0 -18.85 13.06
SEX - MALE 2125 -18.18
BODY LENGTH = 126m - 215.0 -17.86 13.34
BALEEN LENGTH - 22m 217.5 -17.14 13.02
AVERAGE DEL C13 ~ -19.55 220.0 -17.29
AVERAGE DEL N15. - 222.5 -18.40 12.65
BALEENLENGTH DELC13 | DEL N15 |
{em) {ppY) {ppY) WHALE - 9085
0.0 | -22.17 13.86 DATE KILLED - 23 MAY 1980
2.5 -21.91 1351 LOCATION - BARROW, ALASKA
98




b

|
-

[sEx: |
BODY LENGTH= 158m |
[BALEEN LENGTH= 279m

-|AVERAGE DEL C13 « -18.00
AVERAGE DEL N15 =
[
BALEEN LENGTH DELC13 | DEL Ni5
! ___{em) . (ppY) Appt) |
!
¥ 0.0 .-18.21
¢ 25 £-17.97
' 5.0 -17.51
i 7.5 -17.70
i 10.0 -17.81
i 12.5 -17.90
: 15.0 -18.34
t 17.5 -19.39
i 20.0 -18.55
i 22.5 -18.25
¢ 25.0 -18.23
i 275 -18.45
i 30.0 -17.87
‘ 32.5 -18.20
i 35.0 -19.04
] 37.5 -18.99
’ 40.0
s 42.5 -18.08
¢ 45.0 -17.87
] 47.5 -17.77
: 50.0 -18.30
i 52.5 -18.94 |
: 55.0 -19.33
L 57.5 -18.57
; 60.0 -18.42
b 62.5 -18.80
; 65.0 -18.27
: 67.5 -17.95
i 70.0 -18.22
: 72.5 -19.11
+ 75.0 -18.83
i 77.5 -18.12
; 80.0 -18.19
82.5 i -18.22
85.0 17.87
i 87.5 -18.04
. 90.0 -19.22
: 92.5 L -19.17
| 95.0 -18.71
j 97.5 -18.52
100.0 -18.35
102.5 -18.83
105.0 -19.07
| 107.5 -19.24
L 110.0 -19.99
: 112.5 -18.97
115.0 -18.09
; 117.5 -17.87
f 120.0 -18.09
: 122.5 -18.31
125.0 -18.10
127.5 -18.05
. 130.0 -19.08
: 132.5 -18.56
135.0 -18.28
N 337.5 -18 .48
{ 140.0 C-18.44
¢ 142.5 -18.43
: 145.0 -18.98
147.5 -19.39
150.0 -18.85
¢ 152.5 -18.30
: 155.0 -18.20
157.5 -18.06
i 160.0 -17.93
j 162.5 -18.42
165.0 -19.24
187.5 -19.17
170.0 -18.47
v 172.5 -17.56
175.0 -17.45
f 171.5 -17.55
180.0 -17.64
182.5 -18.64
185.0 -18.91
187.5 -18.48
190.0 -17.91
192.5 -17.63
. 195.0 -17.66
i 197.5 -17.49
. 200.0 -17.90
: 202.5 _-18.93
¢ 205.0 -19.16
i 207.5 -18.61
N 210.0 -18.06

99

-17.93

212.5

215.0 -17.99
217.5 -17.82
220.0 -18.74
2225 -19.85
225.0 -19.51
227.5 -18.77
230.0 -17.79
232.5 -17.79
235.0 -17.74
237.5 -17.87
240.0 -18.39
2425 -20.54
245.0 -19.72
247.5 -18.49
250.0 -17.64
2525 -17.74
255.0 18.27
257.5 -19.30
26800 -19.30
262.5 -18.74
265.0 . -17.84
287.5 ) -17.29
270.0 -17.15
272.5 -16.85
275.0 -16.8¢
277.5 -18.29
280.0 -18.5¢
282.5 -17.45
285.0 -16.95
287.5 -16.86
260.0 -16.98
292.5 -16.98
205.0 -17.57
207.5 -18.46
300.0 -17.94
302.5 -17.4¢
305.0 -17.44
307.5 -17.49
310.0 -17.3%

WHALE - 9087

DATE KILLED - 1 OCTOBER 1990

LOCATION - BARROW, ALASKA

SEX - FEMALE 1

BODY LENGTH=84m |

BALEEN LENGTH - 1.40m

AVERAGE DEL C13 = -18.77

AVERAGE DELN15=
BALEEN LENGTH DELC13 | DELN1S

cm) (PP} {(ppt)
0.0 -19.48
25 -20.15
5.0 -20.17
7.5 -20.42
10.0 -19.55
12.5 -18.58
15.0 -18.43
17.5 -18.24
20.0 -18.20
22.5 -18.80
25.0 -20.10
27.5 -21.00
30.0 -20.85
325 «19.73
35.0 -18.83
7.5 -18.47
40.0 -18.54
42.5 -18.78
45.0 -18.87
47.5 -18.7¢
50. -18.64
52. -18.38
52.. -18.64
55. -18.74
57.5 -18.98
0.0 -19.06

.. 825 -19.01
65.0 -18.71
67.5 -18.57
70.0 -18.44
72.5 -18.32
75.0 -18.24
77.5 -18.23
80.0 -18.24
82.5 -18.30
85.0 -18.28
87.5 -18.28
$0.0 -18.16
92.5 -18.1%




?- - ’ .—-r

5.0

847

97.5 -18.24
100.0 -18.40
102.5 -18.48
105.0 -18.70
107.5 -18.93
110.0 .19.08
112.5 -18.76
115.0 -18.02
117.5 -18.63
120.0 -18.73
122.5 .18.79
125.0 -18.63
127.5 -18.65
130.0 -18.59
132.5 -18.28
135.0 -18.03
WHALE - 90B8
DATE KILLED . 2 OCTOBER 1990
LOCATION - BARROW, ALASKA
SEX - MALE
BODY LENGTH - 129m |
BALEEN LENGTH- 243m
AVERAGE DEL C13 - -18.93
AVERAGE DEL N15 =
BALEEN LENGTH DELC13 | DELN15
{cm) (ppY) (ppY)
0.0 -19.72
2.5 -20.01
5.0 -20.52
7.5 -19.75
10.0 -18.81
12.5 .18.53
15.0 _-18.39
17.5. 18.34
20.0 -18.81
22.5 -19.83
25.0 -20.78
27.5 -19.53
30.0 -19.05_
325 -19.18
35.0 -19.30
37.5 -19.20
40.0 -18.77
42.5 -19.14
45.0 -19.50
47.5 -19.66
_50.0 -19.93
52.5 -18.70
55.0 -18.42
57.5 18,26
60.0 -17.96
62.5 18,58
65.0 -19.73
67.5 -20.58
70.0 -19.80
72,5 -18.97
75.0 $19.06
771.5 -19.12
80.0 -18.52
82.5 -18.72
85.0 -19.96
87.5 -20.37
90.0 -19.45
92.5 -18.51
95.0 -18.41
97.5 _ -18.23
100.0 .17.86
102.5 .18.47
105.0 -19.20
107.5 -19.81
110.0 <19.36
112.5 -18.93
_115.0 -18.93
1175 -19.63
120.0 -19.30
122.5 -19.38
125.0 20,00
127.5 -20.00
130.0_ -10.31
132.5 -18.86
135.0 18.49
137.5 -18.28
140.0 -18.34
142.5 -18.42
145.0 -18.63
147.5 -19.59
150.0 -19.58
152.5 -18.78

100

155.0 -18.46
157.5 -18.34
160.0 -18.35
162.5 -18.44
165.0 -18.62
167.5 -19.05
170.0 -19.13
172.5 -19.00
175.0 -18.70
177.5 -18.56
180.0 -18.50
182.5 -18.49
185.0 -18.38
187.5 -19.09
180.0 -18.47
192.5 -19.52 .
195.0 -19.09
197.5 -18.74
200.0 -18.54
202.5 -18.43
205.0 -18.32
207.5 -18.23
210.0 -18.56
2125 -19.34
215.0 -19.88
217.5 -19.89
220.0 -18.32
2225 -17.54
225.0 -17.5¢
227.5 -17.78
230.0 -17.74
232.5 -17.76
235.0 -18.81
237.5 -18.84
240.0 -19.19
242.5 -18.63
245.0 -17.89
247.5 -17.95
250.0 -17.37
WHALE - 90G4

DATE KILLED - 7 MAY 1990

LOCATION - GAMBELL, ALASKA

JSEX - FEMALE

BODY LENGTH = 152 m

BALEEN LENGTH= 3.0m

AVERAGE DEL C13 = -18.20

AVERAGE DEL N15 =
BALFEN LENGTH DELC13 | DELN15

_(em) tppy | (ppY)
0.0 -18.17
2.5 -18.13
5.0 -17.93
7.8 -17.85
10.0 -17.85
12.5 -18.12
15.0, -18.63
17.5 -18.78
20.0 -18.48
22.5 -18.56

__250 -18.88
27.5 =17.99
30.0 -18.78
32.5 -19.38
35.0 -18.80
3r.s -18.33
40.0 -18.47
42.5 -18.52
45.0 -48.84
47.5 -19.00
50.0 -18.59
52.5 -18.43
5§5.0 -19.01
§7.5 -18.65
60.0 -17.82
82.5 -18.14
65.0 -18.90
7.5 -18.49
70.0 -18.1§
72.5 -18.1%
75.0 -17.72
77.5 _=17.22
80.0 -18.19
. 825 -18.50
85.0 -18.93
87.5 -18.85
90.0 -18.66
95.0 -19.43
97.5 -18.99
100.0 -18.96




102.5 -19.17
105.0 -18.73
107.5 -18.51
110.0 -18.45
! 112.5 -18.41
[ 115.0 .-19.13
i 117.5 -19.18
[ 120.0 -18.93
[} 122.5 -18.48
i 125.0 -18.35
127.5 -18.58
130.0 -18.97
1325 -18.82
135.0 -18.92
i 137.5 -18.53
i 140.0 -18.34
t 142.5 -18.39
! 145.0 -18.25
i 147.5 -18.57
150.0 -19.05
155.0 -18.41
157.5 -17.98
160.0 -17.93
1 162.5 -17.95
1 185.0 -18.65
] 167.5 i-18.92
1 170.0 -18.30
] 172.5 ~-18.05
i 175.0 -18.07
i 177.5 ‘-18.03
3 180.0 -18.34
' 182.5 -18.29
185.0 -18.26
187.5 -17.94
190.0 i -17.63
192.5 -17.53
195.0 -17.04
[} 197.5 -17.92
H 200.0 -18.92
' 202.5 -19.11
i 205.0 -18.10
3 207.5 -17.28
i 210.0 -17.29
i 212.5 -17.45
r 215.0 -17.91
H 217.5 -18.31
i 220.0 -18.82
i .222.5 -18.31
] 225.0 - -17.67
‘ 227.5 -17.50
i 230.0 -17.29
4 232.5 -18.85
235.0 -19.39
237.5 -18 .85
240.9 i -17.52
2425 -17.31
245.0 -17.25
' 247.5 -17.17
i 250.0 -18.71
: 252.5 -18.93
; 255.0 -18.11
{ 257.5 -17.63
r 260.0 -17.86
£ 282.5 -17.77
i 265.0 -18.30
267.5 -18.73
: 270.0 -18.30
2 275.0 -17.43
i 277.5 -17.57
¢ 282.5 -17.24
! 285.0 - -18.72
i 287.5 -18.71
i__- 2900 -17.44
3 292.% -17.35
i 295.0 <17.64
v 207.5 -17.0%
. 300.0 -18.36
{ 302.5 -17.97
i 305. -18 42
1
!
4

101









