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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 detail 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 13C relative to the eastern Beaufort Sea. We also
confirmed that euphausiids are enriched in 13C relative to copepods, first
reported by Schell et al. (1987). On the ecosystem scale, the zooplf~ton

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 are the same in the
Bering and Chukchi seas but are significantly depleted in 13C 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. 0989a, 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 ~13C of
the zooplankton is inversely correlated with temperature. These findings
have considerable importance in that they test current models attempting to
rrlate ocean temperature, and atmospheric carbon dioxide levels with the
~ C of ocean sediment organic matter. Our data indicate that the models13do not correctly predict the ~ C of primary ~5oduction and that dissolved
carbon dioxide concentrations do not govern ~ C of phytoplankton.

Comparison of bowhead whale and right whale baleen from the. northern
hemisphere with right whale baleen from the southern hemisphere shows that
northern hemisphere zooplankton are much more enriched in 15N and 13C than

2



i
zooplankton from the same latitudes in the S. Atlantic and Southern oceans

Igrowing under 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 primar-ily by algal
growth rates and not by either temperature or the size of the dissolved
carbon dio~ide pool [CO (aq)]. These findings have implications with

: 2
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 whales. At that time we undertook a, 13
comparison of the carbon isotope ratios (0 C) in bowhead whale baleen
plates with the 013C 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 ca~se 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 collecte~ over the following years.

Zooplankton Sampling

The political 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 opp~rtunisticallycollected samples from other research
programs in the region were analyzed when available.

Carbon Isotope Ratios in Zooplankton

Analysis of zooplankton 013C from the above cruises has shown that
there is little or no statistically significant difference (at the <0.05
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 Be~ing Sea zooplankton community. The primary isotopic
gradient in Alaskan waters occurs across the Alaskan Beaufort Sea with 013C

oof copepods and ,euphausiids approximately 3.5 - 4 /00 lighter near the
Alaska-Canada border than in the Chukchi Sea west of Point Barrow.

, 13
Statistical analysis of 0 C values between cruises and interannually also
showed little dffference within the same region. Analysis of isotope
ratios of copepods and euphausiids collected on subsequent cruises
revealed some small interannual differences but these differences were

13often masked by 'a large range of 0 C values with samples from each
cruise. As noted by Saupe et al. (1989), euphausiids are enriched
in 13C relative to copepods by apprOXimately 1.50

/00.

10
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I
The new:data confirm the findings we presented in Saupe et al. (1989)

that there I is a·persistent isotopic gradient across the winter-summer range
of the bowhead whale. The feeding by the whales on zooplankton across this
gradient i~parts the marked oscillations in 013C evident in the baleen,
plates. l

I
I, Baleen Sampling
t

Throug~ cooperation between the Alaska Eskimo Whaling Commission and
the North Slope Borough Department of Wildlife Management, baleen plates
have been bbtained from most of the whales killed between 1987 and 1990.
Although no MMS funding was available for analyzing the 1989 and 1990
samples wethave sought to keep the isotopic record continuous over these
years by aAalyzing as many plates as feasible with support from the UAF.
This has enabled the long-term analyses of temperature records and provided
support t%btain additional information on baleen growth in right whales.
The right ~hale data are still being processed and will be reported in the
open liter~ture at a later date.

I
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 b6whead 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.

r

[Long-term Cycles in Zooplankton Carbon Isotope Ratios
,

I • 13 . .
The lo~g-term (decade) 0 C values o~3zooplankton in the Bering-Chukchi

seas were determined by averaging the 0 C values from the baleen plates
that were ~aid d9wn while the whale was feeding in the Bering-Chukchi
region. The whales, by virtue of integrating multi-ton quantities of
zooplankton over both space and time, provide a much better average for the
zooplanktori 013C than can be obtained by net sampling from ships on a
limited ti~e basis. The plates from 17 adult and subadult whales were
analyzed in this manner .and the baleen values from each given year were
averaged. fFor 1990, only two plates were used, since only a limited effort
has been made to analyze baleen since 1988.

I

Temper~ture anomalies from the Bering Sea were obtained from long-term
, I

sea surface temperature data assembled by Scripps Oceanographic
Institution. These data, when plotted on 9 month and five-year running
means reve~led that ,there is an inv~rse relationship between 013C and sea
surface temperature on a decadal time scale but there is no apparent shift
in respons~ to a mar:ked -2.5 yr temperature cycle of similar amplitude in

. °Bering Sea; A 19-r:ear cycle of about 1 C in average sea surface temperature
is reflect1d in 0 3~ ~~ a cycle of 1%0. Correlation analysis of the two
curvesrev~als that·o C lags sea surface temperature by approximately 1 
2 years. This is reasonable given the time constraints between fixing
carbon and 'passing it up the food chain and the seasonal migrations of the
whales. '
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~ ~ ~ an Indicator of Paleotemperature and Productivity in the Marine
Environment.. .!

t:'~~i v , ~ ~"1

, Recent models (Rau arid DesMarais 1991, 1992 ;Rau et al. 1989) argue
that the isotope:ratios of plankton in the world oceans vary in response
to changes in th~ size of the dissolved carbon diOXid~3POOI [C0

2
(aq)]. The

mod~ls explain t~e progressive decrease in plankton ~ C toward the polar
regions as a res~onse to the increasing [C0

2
(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 Atlantic, we find that these models are not accurate predictors of

i 13'trends in ~ C. The whale data indicate that 1) the northern hemisphere is
ch~racterized by,13C-enriched zooplankton relative to similar latitudes and, '. .13
te~peratures in the southern hemisphere and that 2) ~ C increases with
decreasing tempetature in the Bering Sea, exactly opposite to model
predictions. Nitrogen isotope data indicate that the phytoplankton of the
southern ocean a~e growing slowly. in excess nutrients and this low growth
rate is associated with increased discrimination for the lighter isotope.
Si~ce temperatur~, [C0

2
(aq)] and light regimes are similar in both

hemispheres 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
aeolian dust may'be responsible frr the low rates of phytoplankton
pr~ductivity and: consequent low ~ C of plankton in the Southern Ocean.

12
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f INTROnUCTION AND 08JECTIVES,
I Background

This Jroject 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 a.s natural tracers of food intake from various environments in
which the ~hales feed. The long baleen plates of bowhead whales serve as
feedingretords in that the stable isotopes are incorporated into the
protein :atjthe 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 andtChukchi seas. Bowhead whale tissue samples were obtained from
harvested whales in ,1981 - 1990 through cooperation of the North Slope
Borough. The analysis and interpretation of the stable isotope data from
these samples constituted the tasks of this project.

, f

f

: > 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 ofa key
element and attempt to determine which fluxes dominate these budgets. The
second appnoach 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 und~rstanding of the ecosystem, this goal is usually difficult to
attain. T~ere may be mismatches between time and space scales of the two
approaches tor processes which can not be determined to the required
accuracy. ,Many of these quandaries are evident in any attempt at
estimating !the feeding requirements of bowhead whales. Because stable
isotope ratios can contribute both source (tracer) information and process
information, they are ideally suited for the measurement of elemental
movements-~in this case carbon.

I .
The field of stable isotope tracers has steadily expanded and a wealth

I
of information on terrestrial and aquatic applications is now available.

I
Fry and Sherr (1984) and Peterson and Fry (1981) review these applications
and discus~ the strengths and weaknesses of the many studies. Rundel et
al. (1989) present a series of papers on various applications including
several mul1tiple isotope tracer studies.

The fi[deli ty of consumers to the isotopic compositions of diet
underlies all natural abundance studies. DeNiro and Epstein (1918) plotted

. I

diet vs. consumer isotope ratio and found that the transfer was
conservative with regard to the whole animal. A small enrichment occurs of
about one 0/00 per trophic step, typically slightly larger with herbivores

. and less wi'th carnivores. This has been documented in both field and
laboratory:studies (see review by Peterson and Fry 1981, McConnaughey and

, I

McRoy, 1919,). Jones et al. (1981) documented the change in isotope ratios
of cattle ~ed C-3 plants then changed to C-4 plants, then switched back
again. Within 10 days, newly grown hair had reached equilibrium with the

!

13

II

11
I~

I',
I~

Ii,
·1,

I,
I.
I,
I
t
I.
'I
J
I
'I



I
I
I
I
I

"I
I
I
I
I
I
I
I
I
I
I
I

..,'- ,
ol!l<:; ": "i ': ~

"

new diet after each change. Since the hair required several days to reach
the

l

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) showeg 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
(Ti'eszen 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%0 relative to diet. Schell et al. (1989b) found that keratin in
baleen averaged about one %0 heavier than muscle which in turn was about
6%0 heavier than lipids. Polar bears, (Ursus maritimus) which are 1 - 2
trophic levels above bowhead whales, also show an enrichment in keratin

13 0'
~ C of 1-2 /00 relative 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 on~y 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 ftom wintering grounds in the Bering Sea to the summering
ar~as 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 large bowhead whale, considerable insight may be gained on the
natural history of the Whales and their habitat usage. Saupe et al. (1989)
reported on the isotopic abundances in zooplankton prey which produce the
large variations in B. mysticetus, and Schell et al. 1989b) presented a
revised growth rate for B. mysticetus, determined through isotopic 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 corre$pond to isotopic abundances typical of prey spefJes 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 %0 relative to two fall-killed animals
implying that a major fractibn 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



i
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 (Lo~ry 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-Beaufortseas as natural tracers to determine the
habitat dependencies and feeding strategies of the bowhead "lhale. The
objectiveslof this study are listed as specific tasks below:

1. Complete isotopic analysis on the baleen and bowhead whale tissue
samples collected over the 1987 and 1988 Inupiat whaling seasons .

•

2. Complete isotopic analysis on zooplankton collected from the Bering
and Ch~chi 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 th~ Chukotka peninsula.

I
I

3. Collect and analyze samples of water column total carbon dioxide to
test wheth~r [CO (aq)] isotope ratios were one of the mechanisms causing

2

the geogra~hic shift in isotopic abundances. Although stripping and mass
" , 13

spectrometry of these sample yields the ~ C of total carbon. dioxide~ the
relatively uniform temperature regimes allow approximation of the ~1 C of
the [CO (aq)]. These samples were collected concurrently with the

2 I

zooplankton sampling on some of the cruises noted below.
I

4. Interpret and synthesize new data in context with past findings to
confirm or: deny current interpretations of bowhead whale natural history
with speci~l 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, b~low.

J

These samples provide a comprehensive assessment of bowhead whale prey
over most of the range of the animals and comparative samples from adjacent
waters suc~ 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.

METIIODS

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

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
su~face 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 c~ 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.

7 - 18 June 1987
12 - 30 August 1987
16 September - 7 ,October 1987
25 April - 15 May 1988
24 July - 3 September 1988
9 - 29 September, 1~88

19 September - 14 October 1988
19 September 9 October 1989
27 September - 24 October 1990
22 September - 11 October 1991

HX87
TH87
SU87
lE88
AK88
TW88
SU88
SU89
SU90
SU91

R/V Alpha Helix
R/V Thomas G. Thompson
R/V Surveyor '
R/V Alpha Helix
R/V Akademik Korolev
R/V Thomas Washington
R/V Surveyor
R/V Surveyor
R/V Surveyor
~ Surveyor

Muscle and,Fat 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 700 to
constant weight.: Muscle tissue was converted to a hard solid by drying,
but the fatty ti~sues were rendered to a clear or yellowish oil.
SUbsamples of muscle were treated similarly to the baleen. The oil from
fats was subsampled with a micropipette and approximately 15 mg placed onto
a piece of preco1nbusted 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.

'nets in open watJr or ring nets in areas of broken pack ice. Typically,
oblique tows wer~ 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 isotopic analysis on the major

: ,'-t,'!'\" -, _ ,. . ,~1?

taxa present. S*mples were sorted on board as soon as possible, to the
spe~ies level if 'feasible, or at least to general taxon. Sorted samples
containing greater than 200 mg C wet weight were acidified with 10 percent
HCl to remove carbonates and dried to constant weight. A subsample of
approximately 15:mg was then ground with copper oxide and placed in a 9 mm
x ioo mm quartz tube. The tubes were loaded on a vacuum manifold and
evacuated to <5 mTorr, then sealed with a torch for combustion. Samples

, 0
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 tubing for
later mass spectrometry.
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Figure 1. Station locations for zooplankton stable isotope samples, SU87
(left) and TH87 (right).
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"Figure 2. Station locations for zooplankton stable isotope samples, lE88
(left) and TW88 (right).
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for zooplankton stable isotope samples, AK88
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:Figure 4. Station locations for zooplankton stable isotope samples, SU89
(left) and SU90 (right).
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Statistical Analyses

Isotope .Ratio Analysis -- Mass spectrometry was performed using a VG
Isogas mass spec~rometer. 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.

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.

Sea
Sea
Sea

The study area was diVided into the following
analysis:

(130.46-138.46 oW, 69.00-71.95 ON)
(139.47-143.70 oW, 69.00-71.95 ON)
(144.02-149;90 oW, 69.00-71.95 ON)
(152.65-156.50 oW, 69.00-71.95 ON)
(156.51-179.85 Ow 70.00-71.50 ON)
(160.00-168.99 ow: 66.35-69.99 ON)
(169.00-180.00 oW, 66.35-69.99 ON)
(163.00-168.99 oW, 63.00-66.27 ON)
(169.00-175.00 oW, 63.00-66.27 ON)
(175.00 °W-179.85 E, 53.93-67.00 ON)
(170.67-172.86 oW, 57.47-60.00 ON)

Statistical :Treatment 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 exa~ine all possible pairwise differences between locations.
Usi~g a SAS/GLM computer statistical pa9kage, 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 grbups included copepods, euphausiids, and chaetognaths.
Significant diff~rences between cruises were also tested for major taxa
groups.

i
I

Total Dissolved Carbon Dioxide -- Water samples were collected from
two. cruises for·analysis of the O~~C of the total dissolved carbon dioxide.
Samples of 150 mi of seawater were transferred to a flask containing 4 ml
of concentrated phosphoric'acid on the vacuum line. The carbon dioxide was
then stripped with a stream of oxygen gas under reduced pressure and
collected in a tube cooled with liquid nitrogen. After cryogenic
distillation from water, the gas was sealed into short lengths of glass

. 13
tube. The carbon dioxide was later run for 0 C on the mass spectrometer.
Data from two cruises showed that the o13C values were typical of seawater
CO

2
' (Kroopnick, 1973), and no further samples were obtained until the final

cruise in the s~er of 1991.

. Regional Areas
regions for statistical
Canadian Beaufor~ Sea
Eastern Alaskan Beaufort
Central Alaskan Beaufort
Western Alaskan Beaufort
Northern Chukchi 'Sea
Eastern Chukchi Sea

. Wes~ern Chukchi Sea
Eastern Bering Sea
Central Bering S~a

Western Bering S~a

Southern Bering Sea, '

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I

I



RUSSIA

w
c

§
_SOON

SSON

Soulhem
BerIng
Sea

Northern
Chukchi

Sea

I
I

I:
,I

I
I

1lO0N .I
""60-o~E--------1-8D-o--------160~oW-----------13D"'o-aW

I
f

Figure 6. Geographic
f

isotope ratips.

LONGITUDE

subregions for statistical comparison of zooplankton
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DATA MANAGEMENT

Quality 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 Wi ldl ife Management. Baleen plates are engraved wi th an
identifying number to preclude loss of attached identifiers during cleaning
and subsampUng. 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

23
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the National Bureau of Standards. We also maintain secondary working
standards of ta~ gases and a bowhead whale baleen standard that has been
cal1ibrated in. out laboratory and at the University of Texas and the Marine
Biological Labor~tory, Woods Hole, Massachusetts. Baleen standards are
carried through the entif~'analytical procedUte 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 conformati~n of the two analyses is strong indication that the
is~topic composi~ions of the baleen plates are identical at temporally
equivalent locations along the longitudinal axes. To test if all plates in
on~ side of the ~aleen rack gave the same isotopic trace, three plates were
collected from w~ale 89Bl. One plate came from the distal portion, one,
from the middle of 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).

I '
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. (g) 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 co~puter files (Lotus 1-2-3) with periodic back-up.

Data Archiv~ng Program -- No specific format has been established by
the National Oce~nographic Data Center for stable isotope ratio data. The
Principal Invest~gator will provide raw data in either spreadsheet format
or hard copy for: interested users upon request.

24



RESULTS

Carbon Isotope Ratio Data

l
Total;Seawater Carbon Dioxide 013~ -- The seawater samples stripped of

total carbbn dioxide showed that the range of values found i.n the Bering
and Chukch! seas were typical for the range found in high latitudes by
Kroopnick (1973). No significant differences,were found in the 013C of
total carb6n dioxide between years or cruises. The range of values is over
4 0 10'0 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 Be~ufort Sea. Here, Dunton (pers. comm.) found values ranging from
0.70 - 1. 06; avg. = 0.91. The data obtained are shown in Figure 7.,,

I _ _ ' __ 13
Zooplankton Isotope Ratios -- Mass spectrometer results of 0 C

for zooplankton by taxa and region were compiled and compared to
determine statistically significant differences. Table 2 lists the
013C averages, standard deviations, maximum and minimum values by
cruise. Regional differences are shown in Figures 8 - 10 and described
below. '

, Copepods -- Copepods typically comprised over 50% of the total number
of organisms from each net tow. Species included the following calanoid,
copepods: Calanus marshallae, Pseudocalanus minutus, Eucalanus bungii
bungii, Hetridia lucens, Neocalanus plumchrus, Neocalanus cristatus.
Initially, IHetridia lucens, a non-calanoid species, was not included in
statistical comparisons as a separate species since they are carnivorous

, - 13
and were anticipated to be sli~htly enriched in C. Later analysis

- showed,ho~ever, that their 01 C values were essentially the same as
calanoid copepods (averages for cruises HX87 and AK88, -19.39 and -22.53
for Hetridia; -21.02 and -22.41 for calanoid copepods, respectively. For
cruises where identification to species was impractical, cal.anoid copepods
were diVided into size categories of small, medium and large. For
statistical purposes, copepods were combined together for each station and
an average;o 3C value determined. -

I

t 13
Figure 8 shows the average 0 C values and sample size for copepods by

region.Copepod 013C values from 193 stations had significant differences
among the eleven geographical areas (ANOYA on ranked values, F10,182 =
22.54, P<O}OOOl). Pairwise comparison showed significant di.fferences

, I
between regions. Copepods from the Eastern Beaufort Sea were significantly
depleted relative to copepods from all other regions except the other
Beaufort S~a regions. The Canadian Beaufort Sea copepods were
significantly 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 f~om the Southern Bering Sea were significantly enriched relative
to copepods from all other regions except the Western Chukchi Sea. This
one instande 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.

1-
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Figure 7. Carbon :isotope ratios (~13C) for total dissolved carbon dioxide
samples from the iBering and Chukchi sea (n = 88). Alphanumerics denote
cruises (Table 1)! from which samples were collected. Individual points are
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from the eastern iBeaufort Sea (70 31'N, 14207'W) (K. Dunton, pers. comm.).
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Table 2. Averages, standard deviations, range and number of zooplankton

13 -,o C determinations for copepods, euphausiids and chaetognaths collected
from the Bering .and Chukchi seas, 1987 - 1991.

I

Copepods Euphausiids Chaetognaths

II
I'
.1,

I,
I
I,
I
II
I:
I,

I
I
I
I
.I~i

I,

I'
I
I

-20.59
0.68

-19.60
-21.86

21

-20.77
0.69

-19.68
-22.04

14

-21.13
1.28

-18.65
-23.94

18

-21. 24l
0.94l

-19.92
-23.99

21

-19.42
0.40

-19.42
-20.81

16

-20.04:
0.23

-19.70
-20.24,

14,

-20.58
0.42

-20.10
-21. 43

14

-21.40
0.74

-20.07
-22.45

13

-21.18
0.76

-19.83
-22.62

28

-21.16
0.97

-19.86
-22.89

17

-19.42
0.67

-18.40
-20.27

33

-20.22
0.83

-18.47
-21.76

11

-20.08
0.40

-19.58
-20.79

8

...20.72
1.11

-17.73
-22.65

24

27

-23.46
0.56

-22.36
-24.58

19

-22.40
1.08

-18.90
-24.72

39

-21.66
1.29

-19.74
-24.42

32

-20.20
0.46

-19.41
-21.14

13

1987 (TH87)
mean -21.22
s.d. 0.63

'maximum -19.92
minimum -22.42

n 32

(SU88)
mean
s.d.

-maximum
minimum

n

I

t
[

R/V Thomas Thompson
(southeastern
Chukchi and
northern[Bering
seas) t

I
I

mean
s.d.

-maximum
minimum

n
1988 (AK88)

mean -22.18
s.d. 0.98

maximum -20.54
minimum -25.25

I n 31
RlV Thomas,washington 1988 (TW88)

(southernfChukchi mean -21.83
and northern s.d. 1.23
Bering seas) maximum -19.58

r minimum -24.12
n 37

RlV Surveyor 1987 (SU87)
_(KotzebuerSound and mean

northern ,Bering) s.d.
-maximum

f minimum
I n

R/V Helix 1988 (IE88)
(northernfcentral

I

Bering S~a)

t
R/V Surveyor 1988

(eastern Chukchi
and nort1;lern
Bering sTas)

I
I

I
R/V Akademik Korolev
(north~rn'Bering
and southern
Chukchi ~eas)

I

RlV Surveyor 1989 (SU89)
(eastern Chukchi mean
Sea) s.d.

maximum
minimum

n
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Table 2. (Continued),

Copepods Euphausiids Chaetognaths

:
(SU90)R/V Surveyor 1990

(Chukchi Sea) mean -22.65 -20.69 -19.90
s.d. 0.98 1.37 0.98

maximum -20.70 -18.29 -18.29
minimum -24.38 -22.98 -21.54

I n 17 12 19
I

R/V Surveyor 1991 (SU91)
[Chukchi Sea) I mean -22.46 -21. 04 -20.00

s.d. 1.23 1.24 0.36
maximum -20.63 -19.41 -19.26
minimum -25.32 -23.08 -20.62

n 18 16 16

Euphausiidsj-- Euphausiids were initially sorted into small, medium, 13
and large sizes, ibut no differences in ~ C were evident by size and the
data were pooled:for regional comparisons. Species were determined for

l: ;

cruis~s HX87, AK~8, and SU88. Species present included Thysanoessa raschii
and T. \ inermis. :Figure 9 shows ~13C values and sample size for euphausi ids• 13by region. Euph~usiid ~ C values for 127 stations had significant
differences among the eleven geographical areas (ANOVA on ranked values,
F10,l16 = 7.81, ~<0.0001). For euphausiids, pairwise comparison showed
significant differences among regions. Euphausiids from the Canadian,

-21.4 -23.9
(4) (11)

11.1 -23.5
70° N (11) 8.8 (3)(5)

..

LONGITUDE
I

IFigure 9. Average euphausiid isotope ratios for the subregions in Figure 6.
, I 13Upper values in ~ach area are ~ C and sample number iIi parentheses; lower
. 15'values are ~ N and sample number in parentheses., ',
•
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Central AI~skan and Eastern Alaskan Beaufort Sea regions were significantly
depleted rblative ·to those from the Southern Bering, Western Bering,
Eastern Bering, Western Chukchi and Eastern Chukchi Sea regions. In
addition, ~uphausiids from the Eastern Beaufort Sea region are
significantly diffetent from those of the Central Bering Sea, the most
13C-deplet~d samples south of the Bering Strait.

I

f
Chaetognaths -- Chaetognaths are the principal predator of copepods

and were abundant in almost all samples collected. Their carbon isotope
I . 13

ratios reflected the 0 C of copepods from the same waters and were
approximately 0.5 - 1 0/00 more enriched as anticipated from their trophic
position. iFigure 10 shows 013C values and sample size for chaetognaths by
region. Chaetognath 013C values for 122 stations had significant
differences among ten geographical areas (ANOVA on ranked values, F9.112 =
5.65, P = <0.0001). Pairwise comparisons showed significant differences
between ch~etognaths from s~veral of the regions. Chaetognalths from the
Eastern Bering Sea are significantly different from those of the Southern
Bering Sea! Chaetognaths from the Western Bering Sea are significantly
different from those of the Northern, Eastern, Western Chukchi Sea and,
Southern Bering Sea regions.
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Figure 10. iAverage chaetognath isot~f.e ratios for the subregions in Figure
6. Upper values in each area are 0 C and sample number in parentheses;
lower values are o15N and sample number in parentheses.
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13 0Saupe et al,. (1989) reported an average value of () C = -20.9 /00 for
samples collected in June 1987 from the northern Bering Sea. As with the
copepods, the chaetognaths collected in late summer and fall showed a

. " 13 ...•, •
slightly depleted average () C relative to 1987 samples from the same tIme
period. The () 13t of copepods, euphausiids and chaetognaths collected from
the SURVEYOR in ~989 (SU89) were in turn slightly enriched compared to the

. previous year.

Isotopic Data 2n Bowhead Whale Growth

13Bowhead Wh~le Baleen Isotope Ratios -- Average () C values for muscle,
fat, and baleen iare listed in Table 3 and individual ()13C values for the
baleen plates frbm 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 thi!s morphological variant is a recently weaned yearling.

An alternate h~othesis has been posed to account for the sometimes
small and variable () 3C 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 anpual 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, r~gardless of year. Secondly, fall-killed small whales show
peak locations ~nd overrJI patterns consistent with growth over the summer
months in a regi~on of () C depletion. Third, the progression of peaks
along a plate OL moderate length shows a decrease in cycle length
consistent with :a slowing in the growth of baleen. Superpositioning of the
traces f~om the 'small whales identified as ages 1 - 4 in Figure 12 actually
reveals a very remarkable similarity in all of the ()13C 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, repor~ed in Table 4, have been incorporated into the body length
versus age and the 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 (~igure 13). These estimates are less than the previous
estimates of 18 :- 20 years (Schell et al., 1989b).

Baleen length remains the best indicator of age in young whales. The
data acquired i~ 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. Missing points indicate no sample. Age is
estimated from isotopic data on baleen, N 2 number of samples from baleen plate.

WHALE KILL SEX 80DY AGE AVERAGE 8ALEEN N VISCERAL FAT 8LU88ER MUSCLE OTHER
DATE LENGTH (years) 8ALEEN LENGTH ( () 13C (O'cor )

(ddmmyy) (m) () 13 C f'oo) (em)
~ -- --.,-

- ._.,-- -~.,--

6681+ 10/05/66 M 9.7 9 -18.68 175 63
8681 27/04/8~ M 8.2 4 -18.81 118 43 -19.4
8682 27/04/86 M 8.7 1 -18.74 52 28 . -25.8 -20.1

8683 30/04/86 F 8.9 7 -19.09 160 52 - -20.6 (2)
8684 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 - -19.1
8686 05/05/86 F 12.3 >15 -19.30 230 81 -25.7 -19.7

8687 06/05/86 M 10.7 11 -19.07 201 49 -24.7 - -20.0 (3)

86KK1 10/09/86 F 7.6 3.5 -19.10 130 (right) 49 -27.6 (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 17.7 >23 '17.73 310 200 - -25.8 -19.4

8781 01/05/88 M 9.3 8 -19.45 168 38
W 8782 02/05/87 F 8.9 8 -18.50 150 60.....

8783·A 04/05/87 M 11.0 >13 -18.99 195 78

8783-8 04/05/87 M 11.0 >13 -19.05 195 79

8784 20/05/87 F 16.8 >20 -18.43 295 118

8785 15/06187 F 15.7 >19 -18.48 300 120

8785F 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 -23.6 -24.7 (24) -19.2 (2) -15.8 (2) (tendon)

8787 29/10/87 M 8.5 1.5 -18.80 85 34 -25.5 -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 -25.6 (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

8881 24/04/88 F 8.9 2 -18.56 98 39 ~25.0(2) -20.2

8882 25/04/88 M 8.8 - - - -24.4 -25.6 -19.4

8883 25/04/88 F 7.8 - - - - -25.3 - -19.2

8884 25/04/88 F 9.0 3 -18.63 130 52 - -19.3 (2) -17.3 (tendon)

8885 25/04/88 M 8.9 - - - - -19.4

8886 02/05/88 F 8.3 . - - - -25.3 (C.V.F.) • - -20.0 (2) -19.5 (tendon)

8886 02/05/88 F 8.3 - - - - -25.7 (R.V.F.) •

.. - - - - .. - - -- - " - - - - ... - . -
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Table 3. Conrd. - - .

WHALE KILL SEX BODY AGE AVERAGE BALEEN N VISCERAL FAT BLUBBER MUSCLE OTHER

DATE LENGTH (years) BALEEN LENGTH ( l) 13C f/00>--- )

(ddmmyy) (m) l) '3 C (°/00 ) (em)

88B6 02/05/88 F 8.3 - - - - - . - -19.6 (liver)

eeB7 05/05/88 F 8.2 1 -18.86 78 31 -25.7 (R.V.F.)· - -20.3 -21.1 (liver)

88B7 05/05/88 F 8.2 1 - - - - - - -19.7 (tendon)

88B8 ' -06/05/88 -F 7.5- -4 c18;67 - 1-30- - - 52- -21':4 (C:V:F.) • -- -19.5-- --16:7 (tendon) -

88B8 06/05/88 F 7.5 4 - - - -25.6 (R.V.F.) • - - -20.2 (liver)

88B9 15/09/88 M 14.6 >18 -18.64 257
88B10 17/09/88 M 15.1 >21.5 -18.74 302 132
88B11 17/09/88 F 15.6 >22.5 -18.17 320 137
88G1 16/04/88 F 15.7 >18 -18.44 295 - - - - ~~:,:'

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
eeWW1 25/04/88 F 7.9 1 -18.27 77 30
eeWW2 26/04/88 M 9.1 2 -18.91 98 39
eeWW3 06/05/88 M 13.4 >14 -19.66 207 83
89B1 23/04/89 F 8.9 2 -18.52 90 (proximaQ 37
89B1 23/04/89 F 8.9 2 -18.51 103 (medial) 41

W 89B1 23/04/89 F 8.9 2 -18.55 87 (distal) 36
N

89B9 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
89B10 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 - - - - <
"*", -,

90B5 23/05/90 F 15.9 >19 -18.00 279 125

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 -18.29 300 119

• C.V.F... cardiac visceral fat; R.V.F... Renal visceral fat
+ B .. Barrow, G .. GlUrilen, H .. Point Hope, KK .. Kaktovik, N .. Nuiqsut. WW .. Wainwright
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mysticetus) growth rate data from 013C analyzedTable 4. Bowhead whale (B. I!baleen plates .. "Estimated age" represents actual age of the animal
assuming birth occurred in spring. "Baleen Growth Increments" are the
number ~f 013C cycles in the given length range, progressing from the

Itip of the plate toward the jaw. Asterisks indicate missing increments
lost th~ough erosion from tip.

Whalea r Body Baleen No. of Baleen Estimated ILength Length Growth Increments Age
(sex) (season (m) (m) (cm/yr) (years)

taken) I
>45 35-45 27-35 S].7 II

t 87B5F (Fetus) Spring 4.0 0.15
86B2 Female Spring 8.7 0.65 1 1

It 87WW3 Female Spring 8.2 0.60 1 1
t 87H4 Fe~ale Spring 7.8 0.65 1 1

t

t 88B7 Female Spring 8.2 0.77 1 1
t 88WWl Female Spring 7.9 0.77 1 1 IIt 87B7 Mal'e Fall 8.5 0.85 1 1.5
t 89B9 Male Fall 8.2 0.96 1 1.5

86B5 Female Spring 8.1 0.95 1 1 2 I,t 88Bl Female Spring 8.9 0.97 1 1 2
t 88WW2 Male Spring 9.1 0.95 1 1 2
t 89Bl Female Spring 8.9 1.03 1 1 2
... 88B4 Female Spring 9.0 1.30 1 1 1 3 It 90B7 Female Fall 8.4 1.40 1 1 1 3.5

86KK.l Female Fall 7.6 1.45 2 1 3.5
t 88B8 Female Spring 7.5 1. 30 1 1 1 1 4 I'86Bl Mal~ Spring 8.2 1.35 1 1 1 1 4

86B4 Male Spring 8.9 1.50 • 1 1 4 7
86B3 Female Spring 8.9 1. 70 • 1 1 4 7
86KK.3 Male Fall 10.4 1. 85 • 1 1 4 7.5 Ii

t 87Bl Male Spring 9.3 1.62 • 1 6 8
t 87B2 Female Spring 8.9 1. 72 • 1 1 5 8

66B Male Spring 9.7 1. 75 • 1 1 6 9 I86B7 Male Spring 10.7 1.90 • • 1 8 11
t 87B3 Male Spring 11. 0 1. 95 • • • 10 >13
t 90B8 Male Fall 12.9 2.43 • • • 10 ?13.5
t 87WW2 Mal~ Spring 13.5 2.15 • • • 11 >14 It 88WW3 Female Spring 13.4 2.07 • • • 11 >14

86B6 Female Spring 12.3 2.40 • • • 12 >15
... 87Nl Female Fall 15.2 3.25 • • • 14 >17 It 88B9 Male Fall 14.6 2.57 • • • 15 >18
t 88G2 Female Spring 15.3 2.75 • • • 15 >18
t 90B5 Female Spring 15.9 2.79 • • • 16 >19 It 87B5 Female Spring 15.7 3.00 • • • 16 >19
t 88Gl Female Spring 15.7 2.95 • • • 16 >19
t 88KK.l Female Fall 14.9 2.97 • • • 16.5 >19.5
t 90G4 Female Spring 15.2 3.00 • • • 17 >20 I

I
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89B1 MULTI-PLATE COMPARISON

Figure 11. Baleen carbon isotope ratios for three plates from distal,
medial and proximal locations in the baleen rack of whale 89Bl. Vertical
scale is the same for all plates. See also whale 88B9, Figure 12.
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(cm/yr)

2.75
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Baleen
Length

(m)

16.8
15.9
15.7
15.1
16.8
15.6
17.1
17.7

20 40 60 80 100
BALEEN LENGTH (em)

Body
Length

(m)

o

Spring
Spring
Spring
Fall
Spring
Fall
Fall
Spring

t 87B4 Female
86WWl Male

t 87B6 Female
t 88BI0 Male
t 87G2 Female
t 88Bl1 Female

86KK2 Female
86WW2 Female

aWhale

(sex) (season
taken)

Table 4 (Continued).

a. Indicates year, location and sequential number of kill. B =
Barrow; G = Gambell; H = Point Hope; N = Nuiqsut; WW = Wainwright; KK =
Kaktovik.

t Whales analyzed for this study. Other data from Schell et al. (1987).
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Figure '12. Baleen carbon isotope ratio traces for all whales sampled in
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Figure 12. (cont'd)
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; Figure 12. (cont'd)
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Figure 12. (cont'd)
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Figure 12. (cont'd)
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Figure 12. (cont'd)
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power curve for baleen length versus age is now:

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.

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.

I
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x = 2.14 y2.271 2r = 0.97
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Environmental control of carbon isotope ratios -- Closer examination of
the isotope records in the baleen from large whales reveals that on a13multi-year basis, the winter ~ C values undergo year-to-year changes and13often show trends of either increasing or decreasing C content over
periods up to 5 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/Chukchi seas. Whales harvested in the spring have
new baleen enriched in ~13C indicating previous feeding during the fall
and/or winter in the Chukchi/Bering seas. Whales killed in the fall have13new baleen ~owth that is ~ 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 onlv in the summer, the ~13C. 13values of the tissues would reflect only the ~ C values of the Beaufort13Sea zooplankton prey. The annual ~ C oscillations reveal, however, that
the depleted region is less than one-third of the yearly baleen growth and
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is equivalent to the fraction of the year the whales reside in the Beaufort
Sea. Thisl 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. I

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 isotope ratios in

. h 131985-1986, the trend follows a relatively smoot 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 pr,oduction 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 inve~se 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 longer term changes in temperature is interesting. The lag behind
temperature may reflect delayed responses by phytoplankton assemblages and

13consequent' changes in 0 C. Temperature changes of this small magnitude
alone would be expected to have little effect on 013C 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.

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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Figure 15. The 013C and o15N traces for whale 88B10. Points enclosed in
boxes r~present baleen laid down during feeding in the Bering and Chukchi
seas. These data were averaged for each year and used with similar data
from other adult and subadult whales to calculate interannual shifts in

13
zooplan~ton 0 C.
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DISCUSSION

;; Carbon Isotope Gradients

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 13C-depleted and the Western Beaufort, Chukchi and Bering seas13tend to be the most enriched. Comparisons of 0 C values for zooplankton
species between the Beaufort Sea and Chukchi/Bering seas indicate
significant differences between these regions. This evidence further
supports the latitudinal trend of 13C-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 Berir§. 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 013C 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 in the same season would be most useful in confirming the magnitude13of the 0 C gradient.

13Seasonal and interannual variation in zooplankton 0 C -- Zooplankton
-- -- - 1"3

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
amphipods collected on the spring ice-edge cruise (May) were significantly
13C-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 cruises taken from
September to October 1987-1991, within the same general geographic regions,13show 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 weak to be construed as an indication of interannual change in13zooplankton 0 C but the baleen isotope data indicate this may be true
(see below).

13The small variability between years in zooplankton 0 C may be driven
by physical Prrameters, including temperature changes and nutrient supply.
Changes in 0 C of phytoplankton stocks could be accompanied by changes in
algal species composition associated with ice-retreat and bloom sta~s.

These changes might also be reflected in seasonal differences in 0 C of
zooplankton as well as zooplankton biomass diversity. Although the cha~e

in euphausiid or copefod 0 3C would require a change in phytoplankton 01 C,
a change in baleen 01 C from a given region could arise solely from a shift
in fractional biomass abundance between copeoods and euphausiids. The. 13.
magnitude of the observed shift in baleen 0 C would require, however,
almost an exclusive shift between total copepod to total euphausiid
diet. Euphausiids are typically one 0/00 enriched relative to copepods.
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Nitrogen Isotope Ratios in Baleen
i 13In contrast to the pronounced gradient in 0 C for zooplankton in, 15

Alaskan waters, no such gradient is evident for 0 N. The data in Figures
8 -' 10 illustrate that the nitrogen isotope ratios for both copepods and
euphausiid~ 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 SJa make even its slight difference questionable. With both
copepods a~d chaetognaths, no trends in o15N are evident across the
geographiclregions. We would anticipate, therefore that the baleen isotope
ratios would show only,a very small or no annual oscillation in o15N. This
is not thelcase. The nitrogen isotope ratios shown in Figure 15 undergo
seasonal oscillations of equal or greater magnitude than o13C in very close
synchrony Jsually lagging'o13C by a few months. The period of maximum
enrichmentjoccurs while the whales are in the Bering Sea assuming'that the
maximuminfo13C occurs in late Fall as estimated above. Since the

: 15' 0enrichments in 0 N are of 1 - 3 /00, an important change in, feeding
behavior mJst be occurring that is not arising from geograph.ic isotope

, gradients.

Figures 20 and 21 illustrate the faunal isotope ratios in the
Bering-Chukchi seas through all trophic levels from phytoplankton to polar

13bears. OC, being conservative with diet, remains little changed through
all trophic levels with a small enrichment of <1 0

/00 across each level.
oFigure 21, Ini trogen data, illustrates the >3 /00 trophic enrichment found

in o15Nfrom the same samples. The bowhead whale data are from muscle- '13tissue and jthe 0 C values are a match for f1~ding entirely in the
Bering-Chukchi-western Beaufort seas. The 0 N values are, however,
anomalously enriched for a secondary consumer (compare with chaetognaths)
and very similar to those for pelagic and demersal fishes. This may

I
reflect a significant dietary change during the late winter months.
Although we have no stomach content data on bowhead whales feeding on the
Bering out~r continental shelf or over the Bering Basin, we hypothesize

I •

that the whales may be shifting their major prey species during winter to a
't '

higher troRhic level. Candidate species might include small schooling
fishes such as Juvenile pollock or sand lance that a slow-moving whale

, I

could capture, jellyfish, or perhaps aggregations of carnivorous
zooplankton such as Hetrldia spp. Feeding on prey such as these would be

- I 15 "
required to produce the 0 N isotope ratios evident in the whales. At
present, this hypothesis of a major shift in winter diet to a higher
trophic lev~l is based solely on the isotopic data. Also, based upon the
observation that there are often large interannual variations in the15amplitude of the 0 N oscillations, the dietary shift may not be as
pronounced in some wi~ters. Alternatively, fasting in late winter might
also cause enrichment in o15N values of baleen, althou~h this should also
be reflected in the muscle tissue. No enrichment in 0 5N is'evident in
muscle of spring versus fall-killed whales.

i

Environmental Monitoring with Baleen
i

Carbon' Isotope Ratio Trends in Baleen -- Since changes in 013C within
a food chain are the result of fractionation caused by metabolism within
the organis~ and are usually small «1 %o) , the carbon isotope
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Figure 16. Temperature anomalies and average baleen isotope ratios for the
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Figure 17. Correlation analysis between baleen isotope ratios from Bering
lsea feeding and temperature anomalies (April - September) from the northern
Bering Sea.
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composition of the bowhead whale can be viewed as a surrogate for isotopic
compositio~ of the primary production in areas where the animal feeds. The
Bering/eh~chi seas are the sources of most of the food supporting bowhead
whales. ~

,
I

The carbon isotope data in baleen reflect the integrated isotope ratios
in the zooplankton which in turn reflects the integration of isotope ratios
in the phytoplankton on which the zooplankton fed. Since a large whale
consumes zooplankton at the rate of over a ton a day in feeding bouts, they
are uncont~stably the most efficient sampler devised (Thomson, 1987). If
the correlation between o13e and primary productivity can be quantified for
the Bering!Sea, 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 o~er twenty years, a continuous record could be maintained with a
modest analytical program. Long-term cycles evident in the isotope ratios
would alloJ. forecasting of ecosystem changes and the hindcasting would
enable corrielationsto be established for anomalous years.

f, ' 13. 13
The fall/winter baleen 0 e averages have a trend in . e-depletion

between 1973 and 1984. In following years, baleen o13e appears to begin a
weak trend iin 13e-enrichment (1985 to 1990) with an anomalous increase in
13C-enriChmbnt'in 1985. Our data contradict the hypothesis of Rau
et al. (1989) regarding the role of [eO aq)] in controlling o13e values of
I' 2',

plankton. We also find that in reviewing the intra-seasonal trends of o13e
for copepocts and euphausiids, they are most enriched at the start of the
season wperi water temperatures are coldest and carbon dioxide
concentratfons would be expected to be higher. The cruises for 1988 span
the period ~une through October. We feel, therefore, that until the
floristics lof the phytoplankton successions have been studied as well as
the physical characteristics of the water masses wherein the primary, ' 13
production 'Ioccurs,the mechanisms for the observed changes in 0 e remain
uncertain. .

i

Alth~~gh the tasks involved in quantifying the correlations between
baleen 0 .eland primary productivity might seem formidable, the analogous
situation exists in the North Atlantic. Here, however, the long-term

I
records of phytoplankton and zooplankton abundances have already been
established and correlated with the productivity of higher trophic levels.
Only the isptope ratios remain to be run. Although no baleen sources
equivalent ~o 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 of: these samples will offer expanded insight into the processes
governing the productivity of the world oceans.
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Appendix 1.
His

~13C and ~ N values for zooplankton samples.

IJ
IJ

n

D

SAMPLE DESCRIPTION CRJISE SAMPLEID STATION LATITUDE l.ONGITU)E DATE DELC13 DEL N15
N W MM/YY] IDDI fDDI

AN SEOUEL., SEPTEMBER 1985 CA

AMPHPOD Par.th.milto libellula CM5 10 69:00 136.00 09/85 -26.20
W6'CO CM5 I 69.00 136.00 09/85 -27.60
W6'CO CM5 2 69.00 136.00 09/85 -27.40
W6'CO CM5 3 69.00 136.00 09/85 -26.50
W6'CO CM5 4 69.00 136.00 09/85 -26.60
W6'CO CM5 5 69.00 136.00 09/85 ·26.40
W6'CO CM5 6 69.00 136.00 09/85 -25.60
EUPHAUSnD CM5 7 69.00 136.00 09/85 -23.70
EUPHAUSIID CM5 8 69.00 136.00 09/85 -24.10
EUPHAUSIID CM5 9 69.00 136.00 09/85 -24.10

AN ANNtKA MARIE, SEPTEMBER 1985' AM

AMPHPOD Par.th.milta libellula AM85 10 70.50 143.10 09/85 -27.05
AMPHPOO Par.themilto libellula AM85 II 70.10 142.70 09/85 -26.87
AMPHPOO Par.tnemista libellula AM85 12 70.20 142.70 09/85 -25.81
W6'CO AM85 I 70.20 142.70 09/85 -20.05
W6'CO AM85 2 70.20 142.70 09/85 ·26.19
W6'CO AM85 3 70.10 142.70 09/85 -25.76

'W6'CO AM85 4 69.70 141.00 09/85 -27.23
W6'CO AM85 5 70.20 142.70 09/85 -24.66
W6'CO AM85 6 70.50 143.10 09/85 ·25.38
W6'CO AM85 7 70.10 142.70 09/85 -26.03
EUPHAUSIID Th.unoelH ,aschii AM85 8 70.20 142.70 09/85 ·19.67
ElJPHAUSIiD ThvHnoeNa r.5Chii AM85 9 69.70 141.00 09/85 -23.58

AN ANNlKA MARJE SEPTEMBER 1986 AM

AMPHPOO Gammarid AM86 25 14·4 70.12 140.87 09/86 -24.73 9.10
AMPHPOD Lar 0 AM86 108 14-2 69.75 141.20 09/86 -23.48 7.69
AMPHPOD Lar 0 AM86 64 12 69.83 141.60 09/86 -24.33 8.84
AMPHPOO Lar 0 AM86 17 T3-3 70.03 141.82 09/86 -25.56 6.25
AMPHPOO Lar 0 AM86 86 T3-3 70.03 141.82 09/86 ·26.58 8.84
AMPHPOD Lar 0 AM86 lOS TI-I 70.15 143.67 09/86 -21.l7 7.99
AMPHPOO Lar • AM86 76 T3·4 70.22 141.70 09/86 -25.15 6.95
AMPHPOO Lar • AM86 60 T!-3 70.35 143.50 09/86 -21.09 8.91
AMPHPOD Lar 0 AM86 83 T3-5 70.40 141.53 09/86 ·23.14 7.26
AMPHPOD Lar•• AM86 74 T!·5 70.55 143.55 09/86 -23.53 10,94
AMPHPOO Lar•• AM86 68 09/86 7.94
AMPHPOO Medium~Sm.ll AM86 75 14-2 69.75 141.20 09/86 -26.83 6.99
AMPHPOO. Medium-Small AM86 20 T3·3 70.03 141.82 09/86 -25.13 6.99
AMPHPOD Medium-Small AM86 18 n-I 70.08 142.80 09/86 -20.07 6.20
AMPHPOD Medium-Small AM86 314 09/86 6.20
AMPHPOO Par.th.milto lib.nul. AM86 73 T3-2 81.80 141.95 01/86 -24.08 8.49
AMPHPOD Par.th.milto libellula AM86 28 14-4 70.12 140.87 09/86 ·27.03 7.90
AMPHPOD Par.th.milto libellula AM86 38 T2-2 70.13 142.82 09/86 -23.54 7.45
AMPHPOO P.rathemiato libellula AM86 38 T2-2 70.13 142.82 09/86 -24.13 8.49
AMPHPOO Parettl.misto libellul. AM86 23 T2·5 70.53 142.45 09/86 ·24.19 11.24
AMPHPOD Small AM86 27 TA-2 69.68 139.47 09/86 ·27.44 7.37
AMPHPOO Small AM86 3 14·1 69.70 141.28 01/86 -22.34
AMPHPOO Small AM86 4 5 68.83 141.87 09/86 -22.34
AMPHPOD Small AM86 82 12 69.83 141.60 09/86 ·24.04 6.90
AMPHPOO Small AM86 10 14-3 69.92 140.82 09/86 8.84
AMPHPOO Small AM86 97 14-4 70.12 140.87 09/86 -25.81 4.94
AMPHPOO Small AM86 79 09/86 -24.14 4.94
AMPHPOD AM86 31 TA-2 69.68 139.47 09/86 ·22.96
AMPHPOO AM86 84 T3-1 69.85 142.03 09/86 -21.27 8.55
AIolPHPOO AM86 110 13 69.85 141.55 09/86 -26.44 12.19
AMPHPOO AM86 66 T2·2 70.00 140.00 09/86 -23.79 6.92
AMPHPOO AM86 63 T3-3 70.03 141.82 01/86 -24.25 7.45
AIolPHPOO AM86 86 T3-3 70.03 141.82 09/86 ·25.n
AMPHPOO AM86 62 TI-I 70.15 143.67 09/86 ·22.26 8.39
AMPHPOO AM86 82 T3·4 70.22 141.70 01/86 ·24.14 7.76
AMPHPOO AM86 88 T3-4 70.22 141.70 09/86 ·25.81 6.92
AMPHPOO AM86 23 T2·5 70.53 142.45 09/86 8.55
COMPOSITE AM86 123 T3-1 69.85 142.03 09/86 ·26.67
COMPOSITE AM86 52 T3-2 68.90 141.85 09/86 -25.34 10.22
COMPOSITE AM86 23 T2·5 70.53 142.45 09/86 10.22
COMl'06ITE AM86 107 09/86 -25.62 10.72
W6'CO Lar • AM86 18 TA'2 69.68 138.47 09/86 ·25.24 10.50
W6'CO Lar AM86 2 5 69.83 141.87 09/86 -25.24 10.50
W6'CO Lar 0 AM86 8 T3-3 70.03 143.50 09/86 ·25.09
W6'CO Lar 0 AM86 54 T3-3 70.03 141.82 09/86 -25.40 10.50
W6'CO Lar • AM86 8 14·4 70.12 140.87 01/86 -25.13 11.20
W6'CO Lar • AM86 36 T2·2 70.13 142.82 09/86 -25.00 10.80
W6'CO Lar. AM86 26 T2·2 70.13 142.82 09/86 -25.69 9.17
W6'CO Small AM86 51 2 69.68 139.47 01/86 -27.15 11.48
W6'CO Small AM86 41 14·1 68.70 141.28 01/86 -27.19 12.71
W6'CO Small AM86 42 T4-1 69.70 141.28 09/86 -27.74 12.71
W6'CO Small AM86 44 H-l 69.70 141.28 09/86 -22.24 11.94
W6'CO Small AM86 5 5 69.83 141.87 01/86 11.48
W6'CO Small AM86 43 5 69.85 141.80 01/86 -26.76 11.57
W6'CO Sm.1I AM86 49 H-3 69.92 140.82 09/86 ·25.09 11.57
W6'CO Small AM86 III H-3 69.82 140.82 09/86 -26.92 8.60
W6'CO Small AM86 47 T3·3 70.03 141.82 01/86 -23.63 13.33
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SAAf'LE DESCRIPTION CRUISE SAMPI£ID STATION LATITUDE LaGTUDE DATE DELC13 DELN15
N W MWYY (DDI (DDI,

> Sm.1I AM86 .6 T2·1 70.08 U2.80 08/86 ·22.80 10.U
00F'El'CD , Sm.1I AM86 U T2·1 70.08 U2.80 08/86 13.33
00F'El'CD Sm.1I AM86 .0 T2·2 70.13 U2.82 08/86 ·2•. 39 10.29
00F'El'CD Sm.1I AM86 109 n·3 70.35 U3.50 09/86 ·26.05 10.96
00F'El'CD , AM86 59 11 69.65 UO.88 08/86 ·23.95
00F'El'CD AM86 55 11 69.65 UO.88 08/86 ·28.51 10.81
00F'El'CD AM86 58 11 69.65 UO.88 09/86 ·28.0.
00F'El'CD AM86 115 H·l 68.70 U1.28 09/86 ·27.96 11.72
00F'El'CD • AM86 lU H·2 69.75 U1.20 09/86 ·27.99 12.32
00F'El'CD AM86 53 12 69.83 U1.60 08/86 ·27.28 10.07
00F'El'CD AM86 120 12 69.83 U1.60 09/86 ·26.02 9.78
00F'El'CD , AM86 56 5 68.85 U1.90 08/86 ·28.00 11.02
00F'El'CD • AM86 57 5 68.85 U1.90 09/86 ·28.U 10.30
00F'El'CD I AM86 116 TJ·3 70.03 U1.82 09/86 ·25.78 10.•0
00F'El'CD , AM86 103 T2·1 70.08 U2.90 08/86 ·25.89 9.66
00F'El'CD AM86 10. T2·2 70.13 U2.82 09/86 ·25.88 7.97
00F'El'CD AM86 50 n·l 70.15 U3.67 08/86 -26.32 10.88
00F'El'CD , AM86 80 n-l 70.15 U3.67 09/86 -25.71 11.6.
00F'El'CD f AM86 118 TJ-. 70.22 U1.70 08/86 '25.66 8.88
00F'El'CD AM86 102 n·2 70.23 U3.65 08/86 ·25.98
00F'El'CD , AM86 112 T1-2 70.23 U3.65 08/86 ·25.33 13.81
00F'El'CD AM86 118 08/86 9.88
ElJPHAl.6I1D > Sm.1I AM86 1 H·3 69.92 UO.82 09/86 -23.62 7.03
EUPHAl.6I1D I Sm.1I AM86 2. T2·5 70.53 U2.•5 09/86 ·23.62 7.03
ElJPHAl.6I1D , Thy..noe.... raKhii AM86 35 TA·2 69.68 139.•7 08/86 -25.05 7.12
ElJPHAl.6I1D , Th...noes" raschii AM86 12 H-l 69.70 U1.28 09/86 ·25.95 7.2.
EUPHAl.6I1D , ThvNnoel68 ra6chii AM86 U H·l 69.70 U1.28 09/86 -26.•2 •.88
EUPHAl.6I1D , Thvaanoessa raschii AM86 88 H·2 69.75 U1.20 08/86 -25.30 8.0.
ElJPHAl.6I1D ThvaanoeSaa raschii AM86 6 T3·3 70.05 1.1.82 09/86 ·2•.•6
EUPHAl.6I1D , ThYAnoelsa raachii AM86 3. H-. 70.12 1.0.87 08/86 -25." 6.88
ElJPHAl.6I1D Thvsanoeua ralChii AM86 32 T2·2 70.13 U2.82 09/86 -2•. 13 7.03
FISH ' [ AM86 85 11 69.65 UO.88 09/86 ·26.01 8.8.
FISH AM86 33 TA-2 69.68 139.•7 08/86 -27.13
FISH I AM86 21 H-l 68.70 U1.28 08/86 ·27.68 7.35
FISH AM86 87 5 68.85 U1.80 08/86 ·27.58 8.87
FISH AM86 117 13 69.85 1.1.55 08/86 ·26.56 10.62
FISH , AM86 72 TJ·2 69.80 U1.85 08/86 -2•.76 10.38
FISH I AM86 16 H-3 68.82 UO.82 08/86 ·28.02 8.72
FISH , AM86 7 T3·3 70.03 U3.50 08/86 -25.37 8.50
FISH , AM86 70 T3·. 70.22 U1.70 09/86 ·25.16 10.•8
FISH , AM86 81 T3-. 70.22 1.1.70 08/86 ·25.30 8.•0
FISH AM86 8. TJ·. 70.22 1.1.70 08/86 -23.25 8.65
FISH AM86 100 T3·5 70.•0 Ul.53 09/86 ·26.70 10.91
FISH AM86 67 n-. 70.•8 1.3.57 08/86 ·2•.•9 13.10
FISH LARVAE AM86 29 H·. 70.12 UO.87 08/86 ·26.89 8.62
FISH LARVAE AM86 22 T2·2 70.13 U2.82 08/86 ·2•. 25 8.72
H'I'IJU!D\N AM86 78 H·3 68.82 UO.82 08/86 ·26.51 10.•8
H'I'IJU!D\N AM86 77 Tl-1 70.15 1.3.67 08/86 ·25.08 U.22
H'I'IJU!D\N AM86 65 n-. 70.•8 U3.57 09/86 ·2•. 08 U.39
MVSlD/lCEA , AM86 61 11 89.85 1.0.88 09/86 -25.• 1 8.21
M'lSn:w:EA , AM86 15 TA·2 69.68 138.•7 09/86 8.30
M'lSIOACEA AM86 81 H·l 69.70 U1.28 08/86 ·26.86 7.72
MYSIDACEA AM86 80 12 89.83 U1.6,0 08/86 ·25.85
M'lSIOACEA I AM86 83 12 68.83 Ul.60 08/86 ·26.7. 8.02
M'lSn:w:EA AM86 85 TJ·l 88.85 1.2.03 08/86 ·25.12 8.10
M'lSn:w:EA AM86 71 TJ-2 68.80 U1.8'5 08/86 -2•.29 8.66
SHRIMP lARVAE AM86 13 5 69.83 U1.87 08/86 8.•5
SHRlMPlARVAE AM86 37 T2-2 70.13 U2.82 08/86 ·21.8. 8.•5,
AN TULlY 1ll86 TA

I
AGlAHTHA , A.lonth. diaitalil TA86 26 52 70.15 131..5 08/86 -21.70
AGlANTHA I Aalantha . diaitalil TA86 66 60 70.70 132.87 08/86 ·2•.80
~c:lGN"TH So.11to OIl. TA86 128 61 68.88 133.97 09/86 -23.00
00Fe'CD I UmnocaJanul arimaldii TA86 118 61 69.66 133.07 08/86 ·26.70
FISH. ARCTIC,COD Boreogadul ..ida TA86 122 81 69.88 133.07 08/86 ·23.90
_POO Parathemiato libollul. TA86 186 70 70.67 13•.83 09/86 -2•. 10
AMPHPOO , Parathemilto libollul. TA86 u. 5 68.27 137.33 08/86 ·26.00
~c:lGN"TH Soailto OIl, TA86 371 65 70.72 133.97 09/86 ·22.60
00F'El'CD Catanul atacialia TA86 205 68 70.17 1:W.1IO 08/86 -25.10
00F'El'CD , Ceianul h¥Derboreul TA86 2•• 76 70.28 130.77 08/86 -25.50
00F'El'CD Caianul hype;boreul TA86 328 80 70.80 130.77 ot/86 -25.•0
00F'El'CD Caianul hyperboreua TA86 UO 32 68.77 138.07 08/86 ·2•.50
00F'El'CD , Calanua, hVDArboreul TA86 5.8 22 68.63 138.77 08/86 -23.80
~ BelOG cucumil TA86 18. 70 70.87 13•.83 08/86 ·22.70
~, Beroe eueumis TA86 306 77 70.38 130.77 08/86 -23.00
~ eeroe cucumil TA86 .56 30 68.57 136,77 08/86 ·2•.80
ElJPHAl.6HD ; Th un08ua raaehii TA86 .58 5 68.27 137.33 08/86 ·23.•0
EUPHAl.6I1D ' Th ,..n08... raiehii TA86 210 68 70.17 13•. 83 0t/86 ·23.20
FISH AFlCTICCOD Boreoaadul ...ida TA86 370 65 70.72 133.87 08/86 -23.50
FISHAFlCTIC,COD Boreoaadul Mida TA86 376 65 70,72 133.87 08/86 -23.20
M'lSIDACEA [ M ·s Ie. TA86 225 67 70,00 13•.83 08/86 ·23.70
M'lSIOACEA Mvois 'D. 25mm TA86 217 67 70.00 13•.&3 08/86 ·23.30
M'lSIDACEA My';. 'D, 25mm TA86 Hl • 89,20 137.50 08/86 ·23.80
PlBO'OD Umac:ina helicina TA86 360 65 70.72 133.97 08/86 -2•.20
PlBO'OD , Umacinl h.icina TA86 .25 62 70.05 133.97 08/86 ·23.20

"USCGS POlAR STAR. OCTOBER 1986 PS

AMPHPOO Glmmlrua w;lkitzkii PS86 57 A-8 71.75 152.'95 10/86 ·20.08 9.66
AMPItPOIl Gammar", w;lkitzkii PS86 85 B-7 70.93 U6.78 10/86 ·21.01 10.75
AMPHPOO IHvDeria U). PS86 88 B·7 70.93 U6.78 10/86 -18.21
_POO IHvDeria U). PS86 119 0·10 70,72 1.0.85 10/86 ·22.32
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SAMPLE DESCFlPTIC:lN. CIlJISE SAMPLE 10. STATION LATITUDE LOIGTUlE DATE DELC13 DELN15
;1.1". '!; of ': . ,','I"~ N 1M MMIYY IDD' fDDI

AMPItPOll IHvDeria lID. 10-20 mm PS86 5 W·" 71.82 156.50 10/86 ·20.e6 13.•6
AMPHPOll Oniaimul "Mieni 201010 PS86 e5 B·7 70.e3 "6.78 10/86 ·20.e3 12.•8
AMPHPOll P.,athemiato abvuorum 5mm PS86 70 B·l0 71.15 "6.80 10/86 ·23.1 I 11.80
AMPHPOO Parathemilto abyuorum 5mm PS86 118 0·10 70.72 "0.e5 10/86 ·23.eo 12.28
AMPHPOll P.,.themilto abvuofum 5mm PS86 133 0·12 70.•5 "2.85 10/86 ·25.38
AMPHPOO Par.ttl.milla Iib.llul. PS86 23 A·l0 71.e5 152.65 10/86 ·21.65 11.e3
AMPHPOll Par.th.milta lib.llul. PS86 32 A·l0 71.e5 152.65 10/86 ·20.82 11.e7
AMPHPOll Par.th.milla libellul. PS86 .6 A·l0 71.e5 152.65 10/86 ·22.52 12.76
AMPHPOll Parethemillo lib.llul. PS86 77 B·7 70.e3 1.6.78 10/86 ·20.7.
AMPHPOO Par.tnemi.lo libel lui. PS86 87 B·7 70.e3 "6.78 10186 ·2•.35 12.75
AMPHPOll Par.th.millo libel lui. PS86 ,.3 E·7 71..2 ,.e.eo 10/86 ·22.e5 12.73
AMPHPOll P.athemiato libellula 201010 PS86 13e C·5 70.55 " •.03 10/86 ·22.86
AMPHPOll Parathemiito libeUula 5·1Omm PS86 ,. W·" 71.82 156.50 10/86 ·20.80 11.15
AMPHPOll Par.ttl.millo libellula 5·1Omm PS86 2. A·l0 71.e5 152.65 10/86 ·20.56 11.72
AMPHPOll P.,athemilto Hbellule 5·1Omm PS86 25 ";.10 71.e5 152.85 10/86 ·20.85 12.71
AMPHPOll P.rathemiato lib.llul. 7·1 Om" PS86 132 0·12 70.•5 "2.85 10/86 ·25.37
AMPHPOll Par.th.milla libellula 2·3mm PS86 15 W·" 71.82 156.50 10/86 ·21.36 11.13- PS86 30 A·l0 71.e5 152.65 10/86 ·20.2e 12.27
~OGNATH Sa.i'le aD. PS86 33 A·l0 71.e5 152.85 10/88 ·le.el ".5e
~OGNATH SaGitta aD. PS86 38 A·l0 71.e5 152.65 10/86 ·20.12
~OGNATH Sagille ..,. ..PS86 55 A-8 71.75 152.e5 10/86 -le.U 15.03
~OGNATH Sagitta ..,. PS86 60 A·8 71.75 152.e5 10/86 ·20.36 13.36
~OGNATH SaGitta ..,. PS86 65 A·5 71.50 153.17 10/86 ·20.50
~OGNATH Sagitta ..,. PS86 10. C·l0 71.02 "3.55 10/86 ·22.52 ".el
CHAETOGNATH Sagitta ..,. PS86 116 0·10 70.72 ,.0.e5 10/86 ·21.e2 ".61
~OGNATH Sagitta ..,. PS86 8 W·" 71.82 156.50 10/86 ".35
CHAETOGNATH Sa.itta ..,. PS86 61 A·8 71.75 152.e5 10/86 ·20.28 13.8.
0ClFB'CIl 2·.mm PS86 112 0·10 70.72 ,.0.e5 10/86 ·2•.75 10.le
0ClFB'CIl 3'.1010 PS86 el B·7 70.e3 "6.78 10/86 -2•.3. e .•e
0ClFB'CIl 310m PS86 56 A·8 71.75 152.e5 10/86 ·22.73 11.77
0ClFB'CIl .1010 PS86 26 A·l0 71.e5 152.65 10/86 ·22.•6 11.6.
0ClFB'CIl 5·7mm PS86 U B·7 70.e3 1.6.78 10/86 -25.15 10.12
0ClFB'CIl 6·8mm PS86 •• A·l0 71.e5 152.65 10/86 ·23.01 13.•3
0ClFB'CIl Calanu. ID. PS86 138 C·5 70.55 " •. 03 10/86 ·25.16
0ClFB'CIl Calanul ID. PS86 163 C·l0 71.02 "3.55 10/86 ·25.U e.o.
0ClFB'CIl Calanul ID. PS86 13 W·" 71.82 156.50 10/86 ·2•. 22 11.33
0ClFB'CIl Colanul ... 3-"'10 PS86 121 D·" 70.32 "1.55 10/86 ·26.38 8.5.
0ClFB'CIl ColanuI..,. 5-71010 PS86 120 0·11 70.32 . ,.1.55 10/86 -25.28 e.15
0ClFB'CIl Calanul e. Smm+ PS86 1,. 0·10 70.72 ,.0.e5 10/86 ·25.06
0ClFB'CIl Par_ch••Ie ID. PS86 105 C·l0 71.02 "3.55 10/86 -25.52 12.06
0ClFB'CIl P.,aeuch••ta 10. PS86 113 0·10 70.72 ,.0.e5 10/86 ·2•.el 12.30
0ClFB'CIl PS86 .5 A-l0 71.e5 152.65 10/86 -21.U 11.08
0ClFB'CIl PS86 U6 E·7 71..2 ,.e.eo 10/86 ·25.1 I
0ClFB'CIl PS86 150 E-7 71..2 "e.eo 10/86 -23.U 10.18
EUPHAlBnD 10·15"10 PS86 22 A-l0 71.e5 152.65 10/86 ·20.76 11.30
EUPHAIBUD 10·201010 PS86 .2 A-l0 71.e5 152.65 10/86 ·21.38 10.86
EUPHAIBUD 10·201010 PS86 115 0-10 70.72 UO.e5 10/86 ·23.01 11.00
EUPHAIBIID 10·251010 PS86 e2 B·7 70.e3 U6.78 10/86 ·23.5. 10.60
EUPHAlBnD lOmm PS86 48 A·8 71.75 152.e5 10/86 10.35
EUPHAIBIID 10mm PS86 52 A·8 71.75 152.e5 10/86 ·20.55 12.15
EUPHAIBIID 10mm PS86 53 A·8 71.75 152.e5 10/86 -21 .•5 ".51
EUPHAIBIID 10mm PS86 58 A-8 71.75 152.e5 10/86 ·21.02 11.6.
EUPHAIBIID 10mm PS86 5e A·8 71.75 152.e5 10/86 ·21.06 e.72
EUPHAIBIID 10mm PS86 76 B·7 70.e3 1.6.78 10/86 ·23.H e.31
EUPHAIBIID lOmm PS86 U B·7 70.e3 U6.78 10/86 -23.13 e.12
EUPHAIBIID 17·251010 PS86 2 W·" 71.82 156.50 10/86 ·23.2e 11.30
EUPHAIBIID 18·251010 PS86 81 B·7 70.e3 1.6.78 10/86 -23.38 13.•e
ElJPHAlBliD 20·251010 PS86 75 B·7 70.e3 1.6.78 10/86 ·23.31 11.67
EUPHAIBIID 20mm PSI6 21 A·l0 71.e5 152.65 10/86 -21.eo 12.17
EUPHAlBnD 20mm PS86 H A·8 71.75 152.e5 10/86 -22.75 10.10
EUPHAIBIID 20mm PSI6 50 A·8 71.75 152.e5 10/16 ·21.17 12.03
EUPHAIBIID 25·301010 PS86 .1 A·l0 71.e5 152.65 10/16 ·21.U 12.57
EUPHAIBIID 25mm PSB6 20 A-l0 71.e5 152.65 10/16 ·22.21 10.76
EUPHAIBIID -2Omm PSI6 36 A-l0 71.e5 152.65 10/86 12.55
EUPHAIBIID -2Omm ,PSI6 e7 B·. 70.65 "7.25 10/86 ·22.U 11.17
EUPHAIBUD PS86 36 A·l0 71.e5 152.85 10/86 ·22.61 " .•3
EUPHAIBHD PSI6 51 A·8 71.75 152.e5 10/16 -20.86 10.1e
EUPHAlBnD PS86 U A·5 71.50 153.17 10/86 -2•.85 11.31
EUPHAIBIID PSB6 66 B·l0 71.15 1.6.80 10/86 ·22.eo 11.3e
EUPHAUSlID PSB6 123 D·" 70.32 Ul.55 10/86 ·22.• 1 11.53
EUPHAlBnD PSI6 12e 0·12 70.•5 U2.85 10/16 -22.76 11.81
EUPHAUSIID PS86 1.. E·7 71..2 ue.eo 10/86 ·2•.07 11.03
EUPHAlBnD PSI6 ue E·7 71..2 1.e.eo 10/16 ·2•. 23 8.86
EUPHAlBnD PS86 U A·5 71.50 153.17 10/86 ·21.00 11.6.
EUPHAIBIID PS86 3 W·U 71.82 156.50 10/86 ·22.88 e.16
FISH COD .0-.5..10 PS86 3e A·l0 71.e5 152.65 10/86 ·1e.U 12.66
FISH COD .5·551010 PS86 eo B·7 70.e3 U6.78 10/86 ·21.10 12.17
FISH. COD .5mm PSI6 108 0·10 70.72 UO.e5 10/86 -22 .•7 13.02
FISH. COD PSI6 28 A·l0 71.e5 152.85 10/86 ·21.1e 13."
FISH COD PS86 3. A·l0 71.e5 152.65 10/86 ·21.28 13.13
FISH COD PS86 U2 E·7 71 .•2 ,.e.eo 10/86 ·20.3e 13.0.
FISH COD PS86 12 W·l. 71.82 156.50 10/86 ·21. ,. 11.7e
FISH. COD PS86 I W-l,. 71.82 156.50 10/86 ·le.Ol 12.7e
FISH. SAND LANCE Ammodvt.. hexaDttKUS PS86 63 A·5 71.50 153.17 10/86 ·20.55 12.63
FISH. SAND LANCE Ammodvt.. h••liDtefUI PS86 e W-l. 71.82 156.50 10/86 ·20.38 12.73
FISH SAND LANCE Ammod...... h••e'erus 50 mm PS86 27 A·l0 71.e5 152.65 10/86 ·20.8. 12.66
FISH SAND LANCE Ammod.,... hexaD'erul 60 mm PS86 100 B·. 70.65 "7.25 10/86 ·20.02 12.17
JElLYFISH Cvan•• caoulata PSB6 127 0·11 70.32 "1.55 10/86 .·23.U 12.•1
M'ISIlW:EA 25·301010 PSI6 ee B·. 70.65 U7.25 10/86 -21.28 10.3e
MYSIlW:EA 25mm PSB6 U A·8 71.75 152.e5 10/86 ·18.77 12.10
MYSCW::EA 30mm PS86 H B·7 70.e3 1.6.78 10/86 '21.21 12.2.
MYSIlW:EA 30mm PS86 80 B·7 70.93 U6.78 10/86 ·20.e. 11.25
MYSIlW:EA PS86 29 A·l0 71.95 152.65 10/86 -21.0.
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SAMPl£ DESCRPTION CRJISE SAMPl£ID STATION LATITUDE l!lIGTUlE DATE DELC13 DELNt5
N W MMIYY1 IDOl IDOl,

M'/SIlW:EA I PS86 10 W-14 71.82 156.50 10/86 -20.02 12.96
PTB0100 , Clione lim.cina PS86 117 0-10 70.72 140.95 10/86 -23.42 9.97
SIAMI' PS86 II W-14 71.82 156.50 10/86 -19.97 14.81,
AN ALPHA HEUX JUNE 1987 H(

AMPHPOO , AmDelilca biruliai HX87 2 4 64.18 168.85 06/87 -19.89 8.08
AMPHPOO , Amoelilea biruliai HX87 7 13 64.92 169.87 06/87 -20.71 7.66
AMPIfF'OD I Amoelilea biruli.i HX87 28 11 64.78 168.72 06/87 -19.28 7.83
~

, Amoelilca biruliai HX87 141 9 64.12 168.18 06/87 -19.92 12.64
AMPHPOO , Amp.liKI ..etuichti HX87 73 13 64.92 169.87 06/87 -20.13 6.71
AMPHPOO Am eliKI eschrichti HX87 92 24 64.28 169.33 06187 -20.00 7.13
AMA4F'OD , Am elisee ..ctuichti HX87 91 9 64.12 168.18 06/87 -19.91 7.58

AMA4F'OD Am lieee macroc holl HX87 14 24 64.28 169.33 06/87 -19.14 7.80

AMPHPOO t Am lilCe macroc holl HX87 21 11 64.78 168.72 06187 -19.46 7.99
AMPIfF'OD Am liKa macroc hal_ HX87 29 24 64.28 169.33 06/87 -19.66 7.75
AMPHPOO I Am Ii," macroc holl HX87 32 24 64.28 169.33 06/87 -19.79 8.41

AMPHPOO , Am ~... macroc hale HX87 68 13 64.92 169.87 06/87 -20.26 8.45
AMPIfF100 , Am liKe macroc hal. HX87 74 3 64.67 168.60 06/87 -19.89 7.88
AMPHF'OD Am liaca macroc holl HX87 77 8 64.08 169.48 06/87 -19.06 9.38
AMPHPOO , Am Ii," mac:roc hola HX87 78 8 64.08 169.48 06/87 -19.24 8.31
AMPHF'OD • Am lillC& macroc hola HX87 83 8 64.08 169.48 06/87 -18.96 8.31

AMPHPOO Am bel macroc holl HX87 86 3 64.67 168.60 06/87 -19.85 7.67

AMPHF'OD Amoeli... maa~",hola HX87 95.86 3 64.67 168.60 06/87 -20.10 8.72

AMPHF'OD , AmDlliaca, macroceohala HX87 93 13 64.92 169.87 06/87 -20.08 7.88

AMPHPOO I Amoo liaca macrocec hal. HX87 115 II 64.78 168.72 06/87 -19.40 8.72
AMPHF'OD , Amoo isca' macroce II. '101 HX87 1 13 64.92 169.87 06/87 -19.66 7.98
AMPHF'OD ; Ampe ieca macrooe ala :101 HX87 5 5 64.97 169.27 06/87 -18.79 8.05
AMPHF'OD Ampe iaca macroce ala :19) HX87 157 9 64.12 168.18 06/87 -20.17 9.44

AMPHF'OD , AmDeli.ca mact0C8 010 mod HX87 3 5 64.97 169.27 06/87 -19.69 7.88

AMPHPOO AmD"iaca macroce ala mod HX87 20 11 64.78 168.72 06/87 -19.65 8.35
AMPHPOO , Am ,.iaca mac:roce ala m.d HX87 88 13 64.92 169.87 06/87 -20.66 7.84
AMPHF'OD Am eliKa macroce ala m.d HX87 106 3 64.67 168.60 06/87 -19.66 8.47

AMPHF'OD Am iKtl macroce ala om HX87 4 5 64.97 169.27 06/87 -20.13 7.91
AMPHPOO Am iac.a macroce ala om HX87 112 9 64.12 168.18 06/87 -19.99 8.91
AMPIfF100 Am eliaca macroceohal. v. om HX87 113 9 64.12 168.18 06/87 -18.89 8.70
AMPHPOO • M DnVXIO. HX87 18 20 64.27 168.68 06187 -19.60 12.06
AMPHPOO HX87 140 9 64.12 168.18 06187 -19.26 12.72
AMPHPOO B ia Itmadi HX87 1 9 06187 -20.14 10.71
AMPHF'OD lie • . HX87 60 13 64.92 169.87 06/87 ·20.35 7.79
AMPHF'OD I lie • . HX87 66 3 64.67 168.60 06/87 -19.66 7.46
AMPHF'OD lit • . HX87 69 3 64.67 168.60 06/87 ·20.09 9.35
AMPHPOO I til, • . HX87 79 13 64.92 169.87 06/87 -20.75 8.07

~ Ii, • . HX87 80 13 64.92 169.87 06/87 ·20.60 8.70
AMA4F'OD ! lilll I HX87 84 3 64.67 168.60 06187 -19.97 9.24
AMPHPOD t hi 10. HX87 90 9 64.12 168.18 06/87 -20.89
AMPHPOIl , B ~a 10. lara. HX87 27 11 64.78 168.72 06/87 ·19.75 8.87

AMPHPOO , ~I 10. I.... HX87 98 9 64.12 168.18 06187 -21.27 9.89
AMPHPOD , ~. 10. medium HX87 97 9 64.12 168.18 06/87 -20.76 9.95
AMPHPOO Bvbhl 10. omoll HX87 26 11 64.78 168.72 06/87 ·20.47
AMPHPOO , Gemmerid HX87 118 11 64.78 168.72 06/87 -19.32 10.81
AMPHPOO I Grendiforul aD. HX87 52 24 64.28 169.33 06187 ·17.66 13.93
AMPHPOO Grendiforul 10. HX87 105 08/87 ·16.67 14.70
AMPHI100 I HX87 142 9 64.12 168.18 06/87 -21.04
AMPHPOO Umboo 10. HX87 51 11 64.78 168.72 06187 ·18.31 9.48
AMPHPOO , Umboo 10. HX87 96 13 64.92 169.87 06/87 -18.18 8.35
AMPHPOO Pereth.milta libellul. HX87 11 13 64.92 169.87 06/87 -18.90 8.49
AMPHIPOO Parath.milto libeilul. HX87 12 13 64.92 169.8.7 06/87 -19.91 8.92
AMPHPOO Parathemilto libellul. HX87 24 11 64.78 168.72 06/87 -21.67 9.68
AMPHPOO Parath.millo libellula HX87 39 8 64.08 169.~.8 06/87 -19.26 8.98
AMPHPOO Parath.milto tibellule HX87 42 24 64.28 169.33 06187 -19.23
AMPHF'OD Pareth.milto libellul. HX87 43 24 64.28 169.33 06/87 -19.05 9.00
AMPHPOO , Par.th.milto libellul. HX87 89 20 64.27 168.68 06/87 -19.26 9.95
AMPHPOO P.r.th.milto libellul. HX87 101 13 64.92 169.67 06187 -18.04 8.64
AMPHP.OD P.rathemilto Iibellul. HX87 123 11 64.78 168.72 06/87 -20.02 10.18
AMPHPOll Parettl.milto libellula HX87 151 9 64.12 168.18 06/87 -19.45 10.77
AMPHPOO , Parath.milto libel'ul. HX87 152 3 64.67 168.60 06/87 -19.49 9.93
AMPHI!OO , Pontoooriit femoratll HX87 139 9 64.12 188.18 06/87 -19.12
AMPHPOO I'fDlOmedeia 10. HX87 85 13 64.92 169.67 06/87 -19.81
AMPHF'OD · ProtomedMe 10. HX87 120 11 64.78 168.72 06187 -18.76 8.12
AMPHPOO I'fDlDmedei. 10. HX87 149 8 64.12 168.18 06/87 -18.77 10.71
AMPHI!OO , HX87 50 06/87 -17.41 14.09
AMPHF100 HX87 '70 06/87 -18.48 11.13
AMPHPOD HX87 71 06/87 -17.48 13.07
AMPHPOO HX87 72 06/87 -18.68 12.85
BIVALVE HX87 127 9 64.12 168.18 06/87 -16.40 10.73
BIVALVE HX87 131 9 64.12 168.18 06/87 ·18.62 8.87
BIVALVE HX87 99 13 64.92 189.87 06/87 -16.95 8.25
BIVALVE , HX87 129 11 64.78 168.72 06/87 -16.07 8.08
BIVALVE HX87 130 13 64.92 169.87 06/87 8.11
CHAETOGNATH SaGitta 10. HX87 22 8 64.08 169.48 06/87 13.28
~OGNATH Sa.itta 10. HX87 37 24 64.28 169.33 06/87 -20.95 13.80
~OGNATH SaGitta 10. HX87 103 13 64.92 169.87 06/87 -20.78 12.76
~OGNATH Sa.itll 10. HX87 110 9 64.12 168.18 06/87 -20.45 15.95
~OGNATH Sa.itta 10. HX87 116 11 64.78 168.72 06/87 ·21.02 14.61
~OGNATH Sa.itta ". HX87 64 20 64.27 168.68 06/87 ·21.42 13.74
~OGNATH SIIl:!itta HX87 148 3 64.67 168.60 06/87 -20.76 15.50
CXlPB:'CD C81anul HX87 676 13 64.92 169.87 06187 -21.46 8.86
OOI'B'OO Col_I HX87 19 8 64.08 169.48 06/87 -20.48
OOI'B'OO Col_I HX87 38 24 64.28 169.33 06/87 -20.67 8.36
OOI'B'OO Calanul HX87 40 24 64.28 169.33 06/87 -20.15 7.81
OOI'B'OO Col...... HX87 41 8 64.08 169.48 06/87 -21.11 8.81
OOI'B'OO C81anullm. HX87 67 20 64.27 168.68 06/87 -21.04 7.40
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SAMPLE DESCRPTION . .-. . CRJISE SAMPLEID STATION LATITUDE UHlIlUlE DATE DELC13 DELN15
of:....., "- "'. N W MMIVY IDDI IDDI

0ClI6'CIl c.Janua OD. HX87 133 II 6•.78 168.72 06187 -21.80 7.27

0ClI6'CIl Calanul I.,•• HX87 10 13 64.82 168.87 06187 ·20.•6 7.78
0ClI6'CIl c.Janul I.,•• HX87 16 13 6•.82 168.87 06187 -21.50 7.20

0ClI6'CIl Calanul larae HX87 III 3 6•. 67 168.60 06187 ·19.69 8.•6
0ClI6'CIl c.Janua medium HX87 59 20 6•. 27 168.68 06187 ·21.28 7.27
0ClI6'CIl CaI.nul 10. medium_~sm.lI HX87 6 13 64.82 168.87 06187 ·20.•2 7.88
0ClI6'CIl CaI.nul &n, medium·aman HX87 121122 11 6•.78 168.72 06187 ·21.5. 8.02
0ClI6'CIl CoI.nua OD. medium-sman HX87 13. 11 5•.78 168.72 06187 -19.71 7.33
0ClI6'CIl Eucol...... OD. HX87 8 13 6•. 82 168.87 06187 -20.85 7.14
0ClI6'CIl EucoI.....a OD. HX87 23 2. 6•. 28 168.33 06187 ·20.86
0ClI6'CIl Eucolonua OD. HX87 65 8 6•. 08 169.•8 06187 -20.62 7.••
0ClI6'CIl Eucolonua OD. HX87 75 20 6•. 27 169.68 06187 ·20.52 7.15
0ClI6'CIl Eucolonua OD. HX87 136 11 6•.78 168.72 06187 ·22.82 6.12
0ClI6'CIl Eucol...... OD. HX87 107 3 6•.67 168.60 06187 -22.7. 8.26
0ClI6'CIl Lor•• HX87 ,.3 8 6•. 12 168.18 06187 -21..2 10.66
0ClI6'CIl M.tridia HX87 12.,126 11 6•. 78 168.72 06187 ·19.50 10,67
0ClI6'CIl U.tridia HX87 .9 2. 6•.28 168.33 06187 ·18.• ' 10.14
0ClI6'CIl Uetridia HX87 53 8 6•.08 168.•8 06187 -18.28 8,7.
0ClI6'CIl Mebidia HX87 1·0. 13 6•. 82 168.87 06187 -18.07 7:87
0ClI6'CIl Metridia HX87 108 3 6•. 67 168.60 06187 -18.•3 10,28
0ClI6'CIl Metridia HX87 126 11 6•. 78 189.72 06187 -18.50 10.00
0ClI6'CIl Uetridia HX87 153 9 6•.12 168,18 06187 "8.53 10.•3
CRAB HYu Ivrltua HX87 .6 11 6.,78 168.72 06187 -15.87
CRAB HX87 55 3 6•. 67 168.60 06187 10.65
CRABMEGAI.CPS HX87 • 13 6•.82 168.87 06187 -21.83
CRABZOEA Small HX87 138 11 6•. 78 168.72 06187 8.82
EUPHAUSIID ThvNnoeua in_mil HX87 36 11 6•.78 168.72 06187 ·20,08 8.62
EUPHAUSIID Thvunoeua r.&chii HX87 8 13 6•.82 168.87 06187 -19.2. 8.37
EUPHAUSIID Thya.noe... raachii HX87 17 20 6.,27 168.68 06187 ·18.10 8.68
EUPHAUSIID Thvunoe... ,• .chii HX87 30 20 6•. 27 168,68 06187 -18,85 8,.8
EUPHAUSIID ThYNnoeua ratdtii HX87 31 20 6•.27 168.68 06187 -18.53 8,87
EUPHAUSIID ThYMnoe... r.lChii HX87 132 3 6•. 67 168.60 06187 ·18.78 11.07
EUPHAUSIID HX87 156 8 6•. 12 168.18 06187 ·18.78 11.03
FISH E.IDDUI HX87 114 11 6•. 78 168.72 06187 16,16
FISH LARVAE HX87 63 20 6•.27 168.68 06187 ·18,08 14.15
FISH LARVAE HX87 117 11 6•.78 168.72 06187 14,2.
FISH LARVAE HX87 ,.. 3 6.,67 168.60 06187 -18.80 13.87
FISH LARVAE HX87 ,.7 8 6•. 12 188.16 06187 15.•5
GASTR:lPCD PoIini_ DoIlida MDDn Snail HX87 128 8 6•. 12 168.18 06187 ·17.57 10.88
ISOPOD HX87 .5 11 6•.78 168.72 06187 ·13.73
POl.~ AmDharetid•• HX87 .8 11 6•.78 168.72 06187 ·20.82 8.39
POl.~ l_tvaOD. HX87 82 8 6.,12 168,18 06187 ·15.87 13.77
POl.~ HX87 15 2. 6•. 28 168.33 06187 -18,13 11 ,31
POl.~ HX87 57 3 6•.67 168.60 06187 -18.03 12.17
POl.~ HX87 58 • 06187 -18,83 13,U
POl.~ HX87 61 8 6•.08 168,.8 06187 ·18,13 13.73
POl.~ HX87 62 8 64.08 168.•8 06187 -16,28 11.66
POl.~ HX87 81 13 8•.82 168.67 06187 ·17,28 13.35
POl.~ HX87 67 8 6•.08 168,48 06187 ·18,11 13,51
POl.~ HX87 102 3 6•.67 168.60 06187 -17,85 1•.38
POl.~ HX87 108 8 8•. 12 188.16 08187 ·18.57 13.62
PlBU'CO Clion. tim.cine HX87 25 20 6.,27 188.86 06167 ·22,U
PlBU'CO HX87 25.13 13 6•.82 168,67 06167 ·23.18 11.23
PlBU'CO HX87 33 11 6•. 76 lea.72 06187 ·23.87 10.87- Pandoluo .... HX87 .7 11 6•. 76 166.72 06187 ·17.•7 12,••
SKIMP HX87 5 13 6•.82 168,87 06167 -17.76 11.7.
S_lARVAE HX87 U 2. 6•. 26 168,33 06187 8.60
SHRIMP lARVAE HX87 ,.5 8 6•. 12 168.16 06167 -18,83 10.12
SHRIMP lARVAE HX87 155 8 6•. 12 lea.18 06187 10.0.

RNTHOMAS G. THOMPSON AUGUST 1887 TH

AMPHPOO Am~liec81 mlCfoc.:lhai. TH87 U .0 6•.81 168.87 08/67 -20.87
AMPHPOO Amr*iKII macrOClIDhala TH87 36 .0 6•. 81 168,87 08187 -20,13
AMPHPOO IBwbIi' Ib, TH87 35 .0 6•. 81 168.87 08167 -20.88
AMPHPOll P.rathemilto libellula TH87 55 15 63.80 171.83 08187 -,8.• '
AMPItPOO Paralhemilto lib.lul. TH87 U 28 6•. 33 168.87 06187 -18.58
AIolPHPOO TH87 6 156 68.30 168.65 08187 -18.38
AMPHPOO TH67 60 12 62.82 166.66 08187 -18,61
ClW:TOGNATH sa'no TH87 3 15. ea.30 168,65 06/87 -18.70 12,35
~~TH SaitU TH87 10 156 68.00 168,81 08167 -18.•8
ClW:TOGNATH sa'no TH87 16 ,.. 67.50 166.25 08187 ·20.2. 8,58
ClW:TOGNATH saino TH67 30 U 6•.67 168.56 06187 -20.16
~~TH Saitta TH87 52 25 6•.55 170.52 08167 ·20.15 8.81
~~TH saino TH87 62 12 62.82 166.66 08187 ·20,16
~~TH sa'no TH87 10 156 68.00 168.81 08187 ·18.83 13.•3
COMFOSITE TH87 U 25 6•.55 170,52 08187 ·20.85 8.55
0ClI6'CIl Lor.. TH67 2. 50 6•. 77 lea.63 08187 -20,24 8.37
0ClI6'CIl Small TH87 13 ,.. 67.50 166.25 08167 -21.25 8.51
0ClI6'CIl Small TH87 61 12 62.82 168,66 08/87 -22.02 8.69
0ClI6'CIl TH87 • 15. 68,30 168.65 08187 -21,08 10.20
0ClI6'CIl TH87 8 156 68.00 168.81 08187 -21.18
0ClI6'CIl TH87 11 156 68.00 166.81 08187 ·21.08 11,06
0ClI6'CIl TH87 18 IU 67.50 166.25 08/87 ·20.8. 8.38
0ClI6'CIl TH87 21 151 66.07 166.57 06187 ·21.28 8.02
0ClI6'CIl TH67 28 50 U,77 168.63 08187 ·21.38
0ClI6'CIl TH87 28 50 6•.77 168.63 08167 -20.74
0ClI6'CIl TH87 32 U 6.,67 168.56 08167 -21.72 8.29
0ClI6'CIl TH87 36 32 6•.•0 168.57 08187 ·21.12
0ClI6'CIl TH67 .2 28 6•.33 166.87 06187 -21.78 8.88
0ClI6'CIl TH67 50 25 6•.55 170.52 08187 ·20.•6 8.3.
0ClI6'CIl TH87 53 25 6•. 55 170.52 08/87 ·21.58
0ClI6'CIl TH87 58 15 63.80 171.83 06167 ·22.•2 8.53
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_1£ DESCFlPTION CAJISE SAMPL£ID STATION LATITUDE LOIGTUlE DATE DELC13 DELN15
N IWl MM/'fY IDDt IDDt

!
CIWl MEGALa'S TH87 28 50 64.77 168.63 08/87 -20.32
CIWl MEGALa'S TH87 3G 32 64.40 168.57 08/87 -20.76
CIWl~ TH87 57 15 63.80 171.83 08/87 -20.03
EUPKAUSIID I TH87 6 156 68.30 168.65 08/87 -18.44 7.08
EUPKAUSIID . TH87 15 144 67.50 168.25 08/87 -18.5G
EUPKAUSHD I TH87 22 151 68.07 168.57 08/87 -'8.G2 7.60
EUPKAUSIID I TH87 25 50 64.77 168.63 08/87 -IG.72
EUPKAUSnD , TH87 31 84 64.67 168.58 08/87 -19.95
EUPKAUSIID I TH87 44 2G 64.33 168.97 08/87 -20.27
EUPKAUSIID , TH87 I 154 68.30 168.65 08/87 ·IG.II
GASTIU'OO TH87 26 50 64.77 168.63 08/87 -20.71
I~ I TH87 2 154 68.30 168.65 08/87 ·21.12
P'ICR:lflOO TH87 46 29 64.33 168.G7 08/87 ·21.0G
SlftMP' I TH87 5 '56 68.30 168.65 08/87 ·17.83

j

RIV NOM SHIP SURVEYOR, SEPTEMBER-OCTOBER 1987 SU
f

AMPHPOO I HVDeriid SUS7 67 SU27 68.'2 16G.00 09/87 -20.62
AMPHF!OD , SUS7 111 SUS 67.03 168.23 OG/87 ·21.22
CHAETOGNATH Sa.illa ..,. SUS7 22 KS5 67.54 166.20 09/87 ·20.13 11.76
CHAETOGNATH SaGitta ..,. SUS7 91 KS6 67.54 166.20 OG/87 ·20.13 12.55
CHAETOGNATH Saoitta ..,. SUS7 113 SUS 67.03 168.23 09/87 ·20.47
CHAETOGNATH SaGitta ..,. SUS7 103 SUIl 66.68 166.02 00/87 ·20.85
CHAETOGNATH SaGitta ..,. SUS7 41 SUII 67.07 165.73 09/87 ·20.40
CHAETOGNATH Sa.illa ..,. SUS7 20 SUI2 66.75 168.25 OG/87 ·21.43
CHAETOGNATH. Sa.itta ..,. SUS7 G2 SUI3 67.07 168.02 OG/87 ·20.6' 11.76
CHAETOGNATH Sa.itta ..,. SUS7 20 KSI5 67.04 163.GO OG/87 -20.GG
CHAETOGNATH Sa.itta ..,. SUS7 66 SU27 88.12 169.00 OG/87 ·20.'3 11.76
CHAETOGNATH' Sa.itta ..,. SUS7 64 KS17 67.63 164.87 OG/87 ·20.'0
COMPOSITE . SUS7 '14 SUS 67.03 168.23 09/87 ·20.6' 10.70
CXlIB'OO Calanul SUS7 108 SUS 67.03 '68.23 OG/87 ·21.16 G.72
CXlIB'OO Calanul SUS7 42 SU" 67.07 165.73 OG/87 ·20.40 G.87
CXlI'EI'CO , Catanua SUS7 U SU13 67.07 168.02 OG/87 ·20.80
CXlIB'OO Calanua SUS7 82 KSI7 67.63 164.87 09/87 ·20.40 '1.49
CXlI'EI'CO Calanua larae SUS7 26 SU12 66.75 168.25, OG/87 ·2' .06 G.81
CXlI'EI'CO CAlonua aman SUS7 68 SU27 68.12 169.00 09/87 -21.96 '0.25
CXlIB'OO Eucalat'lJl ..,. SUS7 77 SUS 67.03 16G.02' OG/87 ·2' .82 9.7'
CXlI'EI'CO Eucal....... ..,. SUS7 6G SU27 68.'2 16G.00 'OG/87 ·2'.65
CXlI'EI'CO f Larae SUS7 45 KS4 67.74 166.02 09/87 ·21.07
CXlI'EI'CO , Larae SUS7 30 KS5 67.54 166.20 OG/87 ·22.32
CXlI'EI'CO I Small SUS7 78 SUS 67.03 16G.02 OG/87 ·IG.74
CXlI'EI'CO Small SUS7 '07 SUS 67.03 '68.23 09/87 ·19.84
CXlI'EI'CO , Small SUS7 U SU13 67.07 168.02 09/87 ·21.8'
CXlI'EI'CO I SUS7 101 SUIl 66.68 186.G2 OG/87 ·20.73
CIWlllEGALa'S SUS7 24 KS5 67.54 166.20 OG/87 ·20.46
CIWlMEGALa'S SUS7 104 SUIl 66.68 166,G2 OG/87 ·20.46
CIWlMEGALa'S SUS7 63 SU27 88.12 16G.oo 09/87 ·IG.G2
EUPKAUSnD La,.. SUS7 106 SUIl 86.68 186.G2 OG/87 ·20.15 12.27
EUPKAUSnD Medium SUS7 105 SUIl 66.68 166.92 09/87 ·20.30 9.57
EUPKAUSnD SUS7 44 KS4 67.74 166.02 OG/87 ·18.47
EUPHAUSHD SUS7 23 KS5 67.54 166.20 OG/87 -IG.67 G.38
EUPKAUSnD SUS7 49 SUS 66.45 167.20 OG/87 ·20.86 G.06
EUPKAUSIID I SUS7 112 SUS 67.03 168.23 OG/87 ·20.85 7.62
EUPKAUSnD SUS7 32 SU'2 66.75 168.25 OG/87 ·21.76
EUPKAUSIID SUS7 96 SU13 67.07 168.0~ OG/87 ·20.01 8.80
EUPKAUSnD ! SUS7 70 SU27 88.12 16G.00 09/87 ·20.39 G.46
CHAETOGNATH SaGitta ..,. SUS7 72 SU2 65.67 168.33 10/87 -20.83 '1.35
CHAETClGNATH Sa.itta ..,. SUS7 7 SU21 68.12 166.58 10/87 ·20.21
CHAETOGNATH Saaitta ..,. SUS7 52 KS24 66.78 165.03 10/87 -20.7G 13.16
CHAETOGNATH Sa.ina "'" SUS7 7G KSI06 66.35 168.83 10/87 ·2' .05
CXlI'EI'CO I Calonua ..,. SUS7 71 SU2 65.67 168.33 10/87 ·20.80 11.0'
CXlI'EI'CO Calanua ..,. SUS7 85 SUS 65.67 188.83 10/87 -22.8'
CXlI'EI'CO , Calanua ..,: SUS7 54 KS24 66.78 165.03 10/87 ·20.41
CXlI'EI'CO Calonua ..,. SUS7 1 KS27 66.08 167.50 10/87 -21.G8
CXlI'EI'CO Calonua..,. 1....1 SUS7 57 KS6 66.35 168.83 10/87 ·22.17 G.48
CXlI'EI'CO Eu"'",,"a iD. SUS7 56 KS24 66.78 165.03 10/87 -21.10 G.41
CXlI'EI'CO EucallllUa ..,. SUS7 81 KSI06 66.35 168.83 10/87 ·21.61 G.52
CXlI'EI'CO Small SUS7 35 SUS 65.67 168.83 10/87 ·21.2G
CXlIB'OO Small SUS7 87 SUS 65.67 168.83 10/87 ·23.54
CXlI'EI'CO Small SUS7 55 KS24 86.78 185.03 10/87 -21.46 10.63
CXlI'EI'CO Small SUS7 84 KS106 88.35 188.83 10/87 -20.87 10.03
EUPKAusnD SUS7 GO SUS 65.67 168.83 10/87 ·20.2G 10.00
EUPHAUSHD , SUS7 58 KS6 66.35 168.83 10/87 -IG.72
PlflTCfllAN(TON SUS7 12 SU2' 68.12 166.58 10/87 -21.G5
StAMP Pendalus aoniurua SUS7 9 SU21 68.12 186.58 10/87 -U.46

RN ALPHA HEUX, APRIL-MAY lQ88 IE

CHAETOGNATH Saaina ..,. IE88 18 18 58.41 170.71 04/88 -IG.86 15.3G
CHAETOGNATH Sa.ina ..,. IE88 12 12 57.47 170.82 04/88 ·IG.8G 13.G7
CHAETOGNATH Sa.ina ..,. IEB8 23 23 58.23 171.32 04/88 -19.U 13.3'
CHAETOGNATH Sa.ina ..,. IE88 28 28 58.26 171.42 04/88 -20.08 15.73
CHAETOGNATH Sa.ina ..,. IE88 33 33 58.32 171.42 04/88 ·19.52
CXlI'EI'CO i IE88 33 33 58.32 '71.42 04/88 -IG.85 9.63
CXlI'EI'CO , IES8 18 18 58.41 170.7' 04/88 -19.94 10.40
CXlI'EI'CO IE88 23 23 58.23 171.32 04/88 ·19.90 8.56
CXlI'EI'CO , IES8 16 16 58.50 170.67 04/88 ·20.30 11.58
CXlI'EI'CO , IE88 23 23 58.23 171.32 04/88 '20.15 9.44
CXlI'EI'CO IE88 1 1 60.03 149.36 04/88 -25.58 8.02
CXlI'EI'CO IE88 28 28 58.26 171.42 04/88 -20.32 7.60
CXlI'EI'CO IE88 12 12 57.47 170.82 04/88 -IG.77 8.GO
CXlI'EI'CO IE88 31 31 58.27 171.4' 04/88 -IG.85 ·G.63
CXlI'EI'CO IE88 22 22 57.78 171.87 04/88 ·21.14 7.21

63

.~,

o

u

II



---

I
I
I
I
I
I
I

I
I
I
I
I
I
.1

I
I
I

SAMPLE OESCRIPTIOI'I" ClfJElE SAMPLE 10 STATION LATITUDE LONlITUlE DATE DELC13 OELN15
J' :l -"" , '". ;, N W MMIYY tDDI 'DDI

EUPHAIBIlO IEe8 I I 60.03 U8.36 0./88 -20.78 7.71
ICE AlGAE IE88 23 23 58.23 171.32 0./88 -23.78
JELLYFISH IE88 IS 15 58.•6 170.70 0./88 -20.11
PHVTOPLAN<TON IE88 23 23 58.23 171.32 0./88 -20.33 •.23
PHVTOPLAN<TON IE88 12 12 57.•7 170.82 0.,88 -20.18
PHVTOPLAN<TON IE88 23 23 58.23 171.32 0./88 -20.28 5.33
PHVTOPLAN<TON IE88 12 12 57.•7 170.82 0./88 -20 .•8 8.72
PlBU'Oll IE88 12 12 57.•7 170.82 0./88 -18.80
SALP IE88 l8 18 58.•1 170.71 0./88 -18.82 13.81
AMPHPOD IE88 U U 58.17 172.83 05/88 -18.85 U.05
QW;TOGNATH Sa i"" ID. IE88 88 88 58.73 172.76 05/88 -20.57 16.30
QW;TOGNATH Sa i"" ID. IE88 16 16 58.50 170.67 05/88 -18.81 15.82
QW;TOGNATH Sa ilia IE88 31 31 58.27 171..1 05/88 -18.52
QW;TOGNATH Sa ilia IE88 22 22 57.78 171.87 05/88 -20.71 12.33
QW;TOGNATH Sai"" IE88 55 55 59.21 171.18 05/88 -19.03 U.20
QW;TOGNATH Sa ilia IE88 78 78 58.•7 172.79 05/88 -20.2. U.51
QW;TOGNATH sa it.. IE88 83 83 59.52 172.86 05/88 -20 .•3 U.35
QW;TOGNATH Saitta IE88 58 58 58.38 172.73 05/88 -20.87 12.•2
QW;TOGNATH Sa itta IE88 83 83 58.52 172.86 05/88 -20 .•8
QW;TOGNATH Saitta IE88 .6 U 58.28 171.8. 05/88 -20.39 12.82
QW;TOGNATH saitta IE88 63 63 58.85 172.78 05/88 -20.17 U.08
QW;TOGNATH saitta IE88 38 38 '58.33 171.65 05/88 -20.21 U.l1
QW;TOGNATH Saitta IE88 U U 58.17 172.83 05/88 -20.•0 U.60
CXHPal IE88 U U '58.17 172.83 05/88 -20 .•9 7.5.
CXHPal IE88 51 51 58.32 172.55 05/88 -20.15 8.2.
CXHPal IE88 58 58 58.38 172.73 05/88 -20.73 7.37
CXHPal IE88 .6 U 58.28 171.8. 05/88 -18.78 8.03
CXHPal IE88 83 83 58.52 172.86 05/88 -18.85 11.27
CXHPal IE88 38 38 58.33 171.65 05/88 -20.86 7.85
CXHPal IE88 88 88 59.73 172.76 05/88 -20.55 11.13
CXHPal IE88 78 78 58.•7 172.78 05/88 -18.72 10.17
CXHPal IE88 63 63 58.85 172.78 05/88 -20.03 7.87
CXHPal IE88 55 55 58.21 171.18 05/88 -18.• ' 12.81
EUPHAlBno IEe8 63 63 58.85 172.78 05/88 -18.87 8.37
EUPHAlBno IE88 U .6 58.28 171.8. 05/88 -20.0.
EUPHAlBno IE88 78 78 58.•7 172.78 05/88 -18.87 8.17
EUPHAIBlIO IE88 83 83 59.52 172.86 05/88 -20.33 10.17
EUPHAlBno IE88 88 88 58.73 172.76 05/88 -20 .•0 12.28
EUPHAlBno IE88 U U 58.17 172.83 05/88 -18.58 8.2.
EUPHAlBno IE88 51 51 58.32 172.55 05/88 -18.68 7.56
EUPHAlBno IE88 58 58 58.38 172.73 05/88 -18.88 8.68
ICE AlGAE IEe8 .6 .6 58.28 171.8. 05/88 -18.66
PHVTOPLAN<TON IE88 88 88 58.38 172.73 05/88 -18.75 6.81
PHVTOPLAN<TON IE88 38 38 58.33 171.65 05/88 -18 .•8 5.05
PHVTOPLAN<TON IE88 82 82 58.05 172.76 05/88 10.81
PHVTOPLAN<TON IE88 88 88 58.73 172.76 05/88 -20 .•1 5.2.
PHVTOPLAN<TON IE88 83 83 58.05 172.7. 05/88 -18.85 5.81
PHVTOPLAN<TON IE88 58 68 68.38 172.73 06/88 -18.13 6.86
PHVTOPLAN<TON IEe8 55 65 68.21 171.18 05/88 -20.67
PHVTOPLAN<TON IE88 38 38 68.33 171.65 05/88 6.28
PHVTOPLAN<TON IE88 65 55 68.21 171.18 05/88 -20.80 10.85
SALP IE88 65 55 68.21 17U8 06/88 -18.58

AN Al<ADEMIC KOROLEV,JULY-AUGIBT 1_ AK

QW;TOGNATH Saai"" ID. AK88 I 20 62.58 178.06 08/88 -22.26 15.•9
QW;TOGNATH Saai"" ID. AK88 2 6 58.50 178.50 08/88 -22.22 11.33
QW;TOGNATH Saai"" ID. AK88 3 II 61.68 '178.65 08/88 -21.30 11.01
QW;TOGNATH Saaitta ID. AK88 • 110 53.83 176.00 08/88 -23.88
QW;TOGNATH Saaitta ID. AK88 5 86 8•.87 188.88 08/88 -20.50 12.88
QW;TOGNATH Saaitta ID. AK88 6 8 61.3. 176.10 08/88 -21.58 15.13
QW;TOGNATH Saaitta AK88 7 13 62.18 178.85E 08/88 -21.16 12.86
QW;TOGNATH Saaitta AKa8 8 32 6•.00 175.00 08/88 -21.36 U.8.
QW;TOGNATH Saitta AK88 8 107 6•. 38 171.65 08/88 -21.28 8.86
QW;TOGNATH Saitta AK88 10 22 63.00 176.00 08188 -22.63 11.88
QW;TOGNATH Sa ina AK88 II 87 85.•1 170.36 08/88 11.38
QW;TOGNATH Saitta AK88 12 60 67.26 170.83 08/88 -20.73
QW;TOGNATH Saitta AK88 13 61 67.33 168.76 08/88 -20.18 11.18
QW;TOGNATH Saaitta ID. AK88 U 57 87.71 171.35 08/88 -20.33 12.68
QW;TOGNATH Saaitta ID. AK88 15 32 8•.00 176.00 08/88 -21.81 8.86
QW;TOGNATH Saaitta eo. AK88 16 66 87.7. 188.83 08/88 -21.27 8.8.
QW;TOGNATH Sa itta eo. AK88 17 .7 88.10 170.88 08/88 -20.H 12.82
QW;TOGNATH Sa i"" ID. AK88 l8 U 87.30 166.71 08/88 -22.17 10.78
QW;TOGNATH Sa 'tta .... AK88 18 18 82.•2 17•.01 08/88 -20.67 11.83
QW;TOGNATH Sa ittll lID. AK88 20 38 83.82 173.58 08/88 -21.2. 11.65
QW;TOGNATH Sa itta .... AK88 21 60 88.66 168.33 08/88 -20.22 11.20
QW;TOGNATH Saittll AK88 23 72 86.55 17•.17 08/88 -18.82 13.53
QW;TOGNATH Sa'tta AK88 2. 85 65.83 188.17 08/88 -20.82 10.70
QW;TOGNATH Saitta AKa8 25 86 65.8. 168.38 08/88 -20 .•0 10.8.
QW;TOGNATH Saitta AK88 26 86 65.08 170.73 08/88 -21 .•5
QW;TOGNATH Sa'"" AK88 27 II 81.58 178.85 08/88 -21.71 8.21
CXHPal Neocaianul ailtatu. AK88 28 13 62.18 178.85E 08/88 -21.87 10.12
CXHPal Neocalanua ai.tatua AK88 28 27 8•. 72 177.80 08/88 -20.83 8.27
CXHPal Neocalanus ai.tatus AK88 30 38 63.82 173.58 08/88 -21.30 8.01
CXHPal Neocalanul ailtatus AK88 31 32 6•. 00 175.00 08/88 -21.05 8.57
CXHPal Neocalanul ailt8tul AK88 32 25 6•. 00 178.33 08/88 -20.67 8.83
CXHPal NeoCIIlanul cril&lltul AK88 33 6 58.50 178.60 08/88 -22.81 7.52
CXHPal Neocalanua aistawl AK88 3. 110 53.83 176.00 08/88 -26.77 5.51
CXHPal Neocalanua criltltul AK88 36 107 6•.38 171.65 08/88 -21..6 10.22
CXHPal Neocaianul criatatul AK88 37 61 67.33 188.75 08/88 -21.20 8.11
CXHPal Neocaianul criltatul AK88 38 76 66.87 188.68 08/88 -22.18
CXHPal Neocalanul criltatuG AK88 38 87 6•. 73 171.18 08/88 -21.73 11.57
CXHPal Neocaianul criltaluG AK88 .1 87 65.•1 170.36 08/88 -20.88 9.90
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SNof'LE DESCFlPTION CRUISE SAMPLEID STATION LATITUDE l.CtGTUlE DATE DELCI3 DELNI5
, N (WI MMIVYl (ppt (ppt
I

ca>EFCD Neocaianul cri.tlitus AK88 .3 85 65.83 169.17 08/88 -22 .•0 9.55
ca>EFCD I Neocaianul cri,tatus AK88 .. .0 U.13 172.50 08/88 -22.39 9.75
ca>EFCD Calanul m. AK88 .5 27 6•. 72 177.80 08/88 -20.82 8.10
ca>EFCD I Celanu. SO. AK88 .6 38 63.92 173.58 08/88 -22.31 10.73
ca>EFCD f c.Jonu. so. AK88 H 32 6•.00 175.00 08/88 9.78
ca>EFCD , CaI.nul ap.' AK88 U 25 6•.00 179.33 08/88 -20 .•• 9.•6
ca>EFCD I Metridia 10. AK88 .9 97 6•. 73 171.18 08/88 -22 .•2 8.••
ca>EFCD ... Melridi. so. AK88 50 6 59.50 179.50 08/88 -22.87 5.77
ca>EFCD ~ M.lridi. SO. AK88 51 67 66.93 165.83 08/86 -22.29 ".18
ca>EFCD Eu",_. &P. AK88 52 25 6•.00 179.33 08/88 -21.78 6.93
CXlfBI(D , Eucal.,.,. eo. AK88 53 38 63.92 173.58 08/88 -22.99 6.58
ca>EFCD , Eu",_. &P. AK88 5. 61 67.33 169.75 08/88 -22.13 11.21
ca>EFCD Eu",_..... AK88 55 32 6•. 00 175.00 08/88 -22.88 6.89
ca>EFCD , Eu"'..... &p. AK88 56 95 U.97 169.98 08/88 -23.85
ca>EFCD ! Eucal.,.,. 50. AK88 57 II 61.58 178.65 08/88 -23.20
ca>EFCD Eu",_. Ill. AK88 58 6 59.50 179.50 08/88 -22.16 7.67
ca>EFCD Eu",_. &P. AK88 59 97 6•. 73 171.18 08/88 -23.29 7.•6
ca>EFCD I Eu",_. &P. AK88 60 107 6~.38 171.65 08/88 -23.3. 8.07
ca>EFCD I Eucalanul "0. AK88 61 .0 6•.13 172.50 08/88 '23.13 8.37
ca>EFCD I Eu",_. &P. AK88 62 88 65.36 169.99 08/88 -23.71
ca>EFCD , Eu",_. so. AK88 63 85 65.83 169.17 08/88 -22.61 8.57
ca>EFCD I Eu",_. &p. AK88 U 27 6•. 72 177.80' 08/88 -22.07 7.28
ca>EFCD , Eu",_. Ill. AK88 65 70 66.92 169.92 08/88 -23.22
ca>EFCD Eu",_. &p. AK88 66 10. 63.85 169.21 08/88 -22.85
CXlfBI(D Eu"'..... &p. AK88 67 86 65.9. 169.38, 08/88 -23.12 7.89
ca>EFCD Eu",_. &p. AK88 68 110 53.93 176.00 08/88 -25.27 5.00
ca>EFCD , EucaJ."". "I). AK88 69 .2 63.92 172.07 08/88 -22.99
ca>EFCD , Eucalaool sp. AK88 70 72 66.55 17•. 17' 08/88 -22.90
ca>EFCD Eu",_. Ill. AK88 71 87 65.•1 170.36 08/88 -22.83
ca>EFCD CaI.nul eo. AK88 72 22 63.00 176.00 08/88 -2•. 25 10.99
POLYCHIETE ! AK88 73 39 6•.23 172.69 08/88 ".72
POLYCHIETE , AK88 H 110 53.93 176.00 08/88 -23.98 5.92
POLYCHIETE AK88 75 6 59.50 179.50 08/88 -22 .•2 9.39
AMPHPOO , P.rathemiato aeilica AK88 76 13 62.18 179.se; 08/88 -21.88 11.03
AMPHPOO , Parathemilto Beilice AK88 77 9 61.3. 176.10 08/88 -22.36 12.01
AMPHI!OD Par.ttl.milla acities . AK88 78 II 61.58 178.65 08/88 -20.61 11.56
AMPHPOO Parathemilto aeilice AKa8 79 6 59.50 179.50 08/88 -21.71 8.20
AMPHI!OD , Parathemilto acifica AK88 80 38 63.92 173.56 08/88 -21.62 9.58
AMPHI!OD I Pallttl_milla Beifice AK88 81 10. 63.85 169.21 08/88 9.5.
AMPHPOO Par.th.milla acifica AK88 82 107 6•. 38 171.6!i 08/88 -22.01
AMPHPOO Par.ttl.milla .eifice AK88 83 88 65.36 169.99 08/88 -23.22
AMPHPOO , Parettl.milla aeitiu AK88 U .0 U.13 172.50 08/88 -22.85 9.90
AMPHI!OD i Parathemiato aeiliu AK88 85 86 65.9. 169.36 08/88 -23.75
AMPHPOO , Par.themilto acifica AK88 87 95 6•.97 169.9B 08/88 -21.60 11.23
AMPHPOO I P.,athemilto libellul. AK88 88 32 6•.00 175.00 08/88 -22.19 9.85
AMPHI!OD I P.,athemi,to libeUula AK88 89 20 62.58 178.01i 08/88 -23.68
AMPHPOO I P.rathemi,to libeUula AK88 90 22 63.00 176.00 08/88 -2•.82 11.57
AMPHPOO , Parathemilto loP. AK88 91 110 53.93 176.00 08/88 -2•.87
AMPHPOO . Par.th.millio pacifica AK88 92 7. 66.55 168.60 08/88 -23.16
AMPHI!OD Par.th.milla libellul. AK88 93 27 6•. 72 177.80 08/88 -21.23 9.98
AMPHI!OD Gammmarid AK88 U 25 6•. 00 179.33 08/88 -19.99 8.50
AMPHPOO i Gammmarid AK88 95 .5 67.73 172.83 08/88 -19.60
ElJPHAUSnD : Sm.1I AK88 96 38 63.92 173.5B 08/88 -20.77 8.28
EUPHAUSnD I Sm.1I AK88 97 .0 8•. 13 172.50 08/88 -20.21 9.•1
ElJPHAUSRD , Larae AK88 98 II 61.58 178.65 08/88 -20.63 9.51
CRAB ZOEA I AK88 99 II 61.58 178.6!i 08/88 -20.38 10.62
CRAB eractt"ura AK88 100 38 63.92 173.511 08/88 -19.99 8.73
CRAB , Anomura AK88 101 9 61.3. 176.10 08/88 -23.32 12.60
CRAB lJ\R\IAE' AK88 102 22 63.00 176.00 08/88 -22 .•6 9.69
SHRIMP, LARVAE AK88 103 67 66.93 165.83 08/88 -19.80 11.2.
SHRIMP,LARVAE AK88 10. 6 59.50 179.50 08/88 -20.51
SHRlMP'LARVAE AK88 105 86 65.9. 169.38 08/88 -19.96 8.65
S_P, AK88 106 10. 63.85 169.21 08/88 -17.70 13.27
SHRIMP.LARVAE P.nd.lid AK88 107 50 68.66 168.33 08/88 -19.93 11.21
SHRIMP.LARVAE P.nd.~d AK88 108 10. 63.85 189.21 08/88 -20.66 9.87
SHRIMP.LARVAE Pandatid AK88 109 95 6•. 97 169.98 08/88 -20.18 8.96
SHRIMP.LARVAE Pandafid AK88 110 97 6•.73 171.18 08/88 9.65
SHRIMP LARVAE Hippolytid AK88 111 U 67.30 166.71 08/88 -20.59
SHRIMP. LARVAE H;PPolytid AK88 112 107 6•.38 171.65 08/88 -19.12 8.87
SHRIMP LARVAE Hiooolvtid AK88 113 99 6•. 53 170.02 08/88 -19.83 10.0.
SHRJMPLARVAE Hiooolvtid AK88 I,. 38 63.92 173.58 08/88 8.95
SHRIMP LARVAE Hippolytid AK88 lIS .2 63.92 172.07 08/88 -20.5.
SHRIMP LARVAE Hippolytid AK88 116 55 67.7. 168." 08/88 -19.0. 9.5.
SHRIMP LARVAE Hiooolvtid AK88 117 76 65.97 169.58 08/88 -20.63 8.6.
COMF'06/TC AK88 118 96 65.08 170.73 08/88 -22.0. 11.33
COMF'06/TC AK88 119 22 63.00 176.00 08/88 11.0.
COMPOSITE AK88 120 H 88.10 170.88 08/88 -21.61
COMPOSITE AKa8 121 .2 63.92 172.07 08/88 -22.55 8.98
COMPOSITE , AK88 122 58 67.51 172.19 08/88 -19.68 8.32
COMF'06/TC , AK88 123 78 65.85 169.22 08/88 -21.77 9.69
COMPOSITE AK88 12. .0 6•. 13 172.50 08/88 -21.99 9.89
COMF'06/TC AK88 125 106 6•. 23 170.91 08/88 -22.50 9.91
COMF'06/TC , AK88 126 U 67.30 166.71 08/88 -20.97 9.05
COMF'06/TC AK88 127 67 66.93 165.83 08/88 -20.65 10.68
COMF'06/TC AK88 128 50 68.66 168.33 08/88 -21 .•5 11.68
COMF'06/TC AK88 129 110 53.93 176.00 08/88 -25.87 5.50
COMPOSITE AK88 130 86 65.9. 169.38 08/88 -20.85 10.••
COMF'06/TC , AK88 131 38 63.92 173.58 08/88 -21 .•9
COMPOSITE AK88 132 35 63.00 173.00 08/88 -23.3. 12.12
COMF'06/TC , AK88 133 98 6•. 72 170.87 08/88 -22.U 9.58
COMF'06/TC ! AK88 13. 20 82.58 178.06 08/88 11.76
COMPOSITE AK88 135 57 67.71 171.35 08/88 -21.13 8.96
COMF'06/TC . AK88 136 95 6•. 97 189.98 08/88 -22.68 lO .•~
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SAWI£ DESCFlPTION CRJ6E SAMPI£ID STATION LATITUDE LCNlITUlE DATE DELC13 DEL NI5
~ .. . .. e, N W MM/YY] toot toot

COMI'OBlTE AK88 138 32 64,00 175.00 06188 -23,38 ','2
COMI'OBlTE AK88 13' 6 5'.50 17',50 08188 -22.62 7,07
CCMI'05ITE AK88 140 , 61,34 176,10 08188 -24.16 10,17
COMI'OBlTE AK88 141 II 61.58 178.65 08188 -23,45 10,6'
CCMI'05ITE AK88 142 13 62,18 17'.85E 08188 -23,09 10.20
CCMI'05ITE AK88 143 13 62.18 I 79.85E 08188 ·22.18 10.70
CCMI'05ITE AK88 144 25 64.00 179.33 08188 -18.92 8.76
OOMPCllITE AK88 145 27 64.72 177.80 08188 ·1'.32 8.61
CCMI'05ITE AK88 146 38 63.'2 173.58 08188 -20.80 9.15
CCMI'05ITE AK88 147 70 66.'2 16'.'2 08188 -19.54 8.73
OOMPCllITE AK88 148 72 66.55 174.17 08188 '.69
CCMI'05ITE AK88 14' 85 65.83 169.17 08188 -22.14 10.81
COMI'OBlTE AK88 150 87 65.41 170.36 08188 -20.52 '.28
<XlMPCllITE AK88 151 88 65.36 16'.11 08188 ·20.85 10.89
CCMI'05ITE AK88 152 '97 64.73 17t.18 08188 ·21.45 9.41
CCMI'05ITE AK88 153 " 64.53 170.02 08188 -21.1' 10.50
COMI'OBlTE AK88 154 104 63.85 16'.21 08188 ·21.52 10.72
CCMI'05ITE AK88 155 107 64.38 171.65 08188 ·20.30 10.2'
CXRJlCI) C. marah"'a. N. umchrul AK88 156 110 53.'3 176.00 08188 ·25.55 5.47
CXRJlCI) C. mar....a1I•• N. umchrul AK88 157 13 62.18 17'.85E 08/88 ·22.21 12.15
CXRJlCI) C. mar"''''a. N. umchtul AK88 158 6 59.50 179.50 08188 -23.19 8.17
CXRJlCI) C. mar"''''a., N. umchrul AK88 15' , 61.34 176.10 08188 -24.18 10.62
CXRJlCI) C. marah"'a., N. umchru5 AK88 160 6 59.50 17'.50 08/88 ·23.66 8.'8
CXRJlCI) C. mar"''''a•. N. umchrul AK88 162 11 62.42 174.01 08/88 -22.61 14.88
EUPHAUSnD Small AK88 163 32 64.00 175.00 08188 ·19.11 8.'7
EUPHAUSIID Small AK88 164 27 64.72 177.80 08188 -17.73 7.81
EUPHAUSnD Small AK88 165 II 61.58 178.65 08188 -20.74 10.77
EUPHAUSIID AK88 166 6 59.50 17'.50 08/88 ·21.52 8.0'
EUPHAUSIID AK88 167 22 63.00 176.00 08188 ·20.46 10.'4
EUPHAUSUD AK88 168 13 62.18 17'.85E 08188 -21.53 10.84
EUPHAUSnD AK88 161 25 64.00 17'.33 08188 -18.71 8.43
EUPHAUSnD Laroa AK88 170 27 64.72 177.80 08188 8.83
EUPHAUSlID Lara. AK88 171 20 62.58 178.06 08188 -21.'4 13.50
PH't'TCI'lAN<TON AK88 173 24 63.71 178.48 08188 ·11.01 7.17
PH't'TCI'lAN<TON AK88 174 20 62.58 178.06 08188 -24.12 11.80
CXRJlCI) Small AKe8 175 25 64.00 17'.33 08188 -11.25 10.86
CXRJlCI) CaJanullM. AK88 176 20 62.58 178.06 08188 -23.57 13.54
EUPHAUSnD Lar.. AK88 177 6 59.50 17'.50 08188 -21.88 8.78
CXRJlCI) C. mar"''''a. N. D1umchrua AK88 178 II 61.58 178.65 08188 -23.53 10.54
CXRJlCI) C. marah"'a. N. D1umchrua AK88 17' 6 5'.50 17'.50 08188 -24.70 8.58
PH't'TCI'lAN<TON AK88 180 44 67.40 173.36 08188 ·21.69 '.56
PH't'TCI'lAN<TON AK88 181 55 67.74 168.44 08188 ·18.71 7.22
PH't'TCI'lAN<TON AK88 183 76 65.'7 169.58 08188 -22.49 8.70
PH't'TCI'lAN<TON AK88 185 45 67.73 172.83 08188 -21.'0 6.3'
IIRiOZOI' AK88 186 106 64.23 170.91 08188 ·11.60 8.4'
IIRiOZOI' AK88 187 106 64.23 170.91 08188 -20.17 8.8'
IIRiOZOI' AK88 181 32 64.00 175.00 08188 ·18.11 '.72
IIRiOZOI' AK88 110 102 64.08 167.3' 08188 -18.'0 12.43
IIRiOZOI' AK88 111 72 66.55 174.17 08188 ·18.74 8.03
SEACUCLUIlER AK88 112 73 66.55 161.33 08188 13.44
SEACUCLUIlER AK88 113 45 67.73 172.83 08188 13.73
SEACUCLUIlER AK88 114 61 67.33 161.75 08188 -17.'0 11.16
SEACUCLUIlER AK88 115 61 67.00 168.73 08188 ·18.21
SEASCUlRT Archidistorn. ID. AK88 116 106 64.23 170.91 08188 -20.27 10.26
BIVALVE Nucula bolloti AK88 118 18 62.00 175.04 08188 ·'8.73 10.02
BIVALVE Nucula bolloti AK88 119 45 67.73 172.83 08188 ·18.07 7.'8
BIVALVE Nucula bolloti AK88 200 35 63.00 173.00 08188 ·20.06 '.68
BIVALVE Nucula bolloti AK88 201 61 67.00 168.73 08/88 -18.12 '.35
BIVALVE Nucula bolloti AK88 202 5' 87.15 173.00 08188 -18.20 '.53
BIVALVE ,..,cuIana _ AK88 203 18 62.00 175.04 08188 ·18.83 '.54
BIVALVE ,..,cuIana _ AK88 204 45 67.73 172.83 08188 ·17.'5
BIVALVE

,..,cuIana _
AK88 205 5' 67.15 173.00 08188 ·17.'6 '.53

BIVALVE ""oolana _ AK88 206 55 67.74 168.44 08188 "7.00 8.05
BIVALVE ,..,cuIana _ AK88 207 61 67.33 16'.75 08188 -18.27 '.11
BIVALVE

,..,cutana _
AK88 208 55 67.74 168.44 08188 7.75

BAFWN::LE AK88 20' 104 63.85 161.21 08188 ·11.10 10.63
FISH AK88 210 81 65.63 168.35 08188 -21.08 12.66
FISH WALLEYE PCllOCK Th.am. ~aleaar.mrn. AK88 211 4 58.52 174.4' 08188 -11.57 11.17
FISH SCULPIN AK88 212 100 64.38 161.18 08/88 -17.56 15.72
FISH SCULPIN AK88 213 41 64.03 172.21 08188 -17.86 16,'5
IFISH. SCULPIN AK88 214 100 64.38 161.18 08188 ·17.62 14.57
FISH, SCULPIN G~n~n~ul aale.~1 AK88 215 72 66.55 174.17 08188 -18.31 13.72
SCN'IfJPOD O.....lium aD. AKe8 216 35 63.00 173.00 08/88 ·11.34
BIVALVE AK88 217 18 62.00 175.04 08188 -18.15 10.'3
BIVALVE Macom a calcaria AK88 218 61 67.00 168.73 08188 -18.86 8.82
BIVALVE Macom a calcaria AK88 211 5' 67.15 173.00 08188 -17.54 8.81
BIVALVE Macom. calcaria AK88 220 35 63.00 173.00 08188 -18.56 '.46
BIVALVE M.ccm. calcaria AK86 221 37 63.66 172.82 08188 -17.65 '.05
GASrRlPOD PoIinices 10. Moon Snail AK88 222 61 67.33 161.75 08188 -15.94 11.06
GASrRlPOD Pofinicec aD. Moon Snail AK88 223 69 67.00 168.73 08188 -16.81
GASrRlPOD Bittium ••chrichtii AK88 224 18 62.00 175.04 08188 -17.40 10.53
AMPItPOD Amooliaca 10. AK88 225 61 67.00 168.73 08188 -11.18 '.36
AMPHPOIl Amooliaca 10. AK88 226 61 67.33 169.75 08188 8.58
BIVALVE Yoidia scisaurat. AK88 227 5' 67.15 173.00 08188 -17.85 8.62
S_lARVAE Pend.lid•• AK88 228 41 64.03 172.21 08188 ·11.44 7.61
!*AMP Scl.oc:ranfton bor.al AK88 229 104 63.85 169.21 08188 13.18s_ Sclerocranfton bore•• AK88 230 102 64.08 167.3' 08/88 ·11.97 14.61
CRAB LYRE Has' .tu_ AK88 231 92 64.68 167.68 08188 -18.81 15.48
CRAB LYRE H .1 I atul AK88 232 100 64.38 161.18 08188 -20.33 11.65
CRAB LYRE H .1 I atul AK88 233 104 63.85 161.21 08/88 ·17.70 13.7'
CRAB,LYRE Hasl atul AK88 234 102 64.08 167.3' 08188 ·21.1 I 15.25
CRAB,LYRE H .1 I .tUI AK88 235 96 65.08 170.73 08188 -18.55 12.14
CRAB LYRE Hal I atul AK88 236 106 64.23 170.91 08/88 -19.17 11.84

66



SAMPLE DESCRIPTION CRJ5E SAMPLEID STATION LATITUDE l.CI'GI1UlE DATE DELC13 DELN15

· N W MM/YYJ (Dol loot

CRAIl SPIllER, AK66 237 72 66.55 174.17 06/66 -17.32 13.44

CRAIl SPIllER' AK68 239 53 67.63 165.73 08/88 -21.01 13.69
CRAB. TANNER Chioncx:.tea opilio AK88 240 104 63.85 169.21 08/88 -20.94 13.49
CRAB. TANNER Chion~te. opilio AK68 242 72 66.55 174.17 08/88 -20.52 11.32

CRAB TANNER Chionocetes apilia AK88 243 106 64.23 170.91 08/68 -17.74 11.27
CRAB. TANNER Chionocetel ODilio AK68 244 U 67.30 166.71 08/88 ·19.18 13.62
CRAB. TANNER Chionocete8 ooilia AK68 245 65 67.34 164.97 08/88 -19.63 13.55
CRAB TANNER Chionocete. ODilio AK88 246 96 65.08 170.73 08/88 ·21.04 11.47
CRAIl. HERMIT • l.abidoch..us IOlond....... AK88 247 53 67.63 165.73 08/88 -19.77 12.45

CRAIl. HERMIT i Labidocherus solendescens AK88 248 96 65.08 170.73 08/88 ·21.43 11.60
CRAIl HERMIT. Labidocherul IDlendescenl AK88 249 100 64.38 169.18 08/68 -18.29 12.25

CRAIl HERMITi Labidodlerul mlendescenl AK88 250 72 66.55 174.17 08/88 -16.45 11.19

BRITTLESTAR I ODhiur....rai AK88 252 65 67.34 164.97 08/88 -12.21
BRrrTIL£STAR [ Ophiura ....rsi AK88 253 61 67.33 169.75 08/88 -13.99 12.67

BRITTLESTAR' ODhiur...rsi AK88 254 U 67.30 166.71 08/66 13.52
BRITTLESTAR , Ophiura Nrsi AK88 255 35 63.00 173.00 08/88 -14.88

SEASTAR [ Henricia 10. AK88 258 72 66.55 174.17 08/66 ·14.53 11.73
URCHN , AK88 259 40 64.13 172.50 08/66 -21.34
NealE AK88 260 61 67.33 169.75 08/88 -17.15 12.54
SPCHlE I AK88 261 83 65.67 168.50 08/66 -18.85
SPCHlE AK88 262 41 64.03 172.21 08/66 -18.77 12.24
CORAl; saT RED AK88 263 92 64.68 167.68 08/88 -19.83 13.04
CORAl; saT RED AK88 264 83 65.67 168.50 08/88 -19.64 11.3\
<:alA saT RED AK88 265 102 64.08 167.39 08/68 ·19.97 12.90
TlIlEWCIMl AK68 266 106 64.23 170.91 08/66 -19.56 10.83
AMPIfI'Ol) I AnanvxlO. AK88 267 59 67.15 173.00 08/66 ·17.86 13.47

AMPHI?OD Ananvx 10. AK88 268 100 64.38 169.18 08/68 12.27
AMPHF'OIl , Ananvx 10. AK88 269 61 67.33 169.75 08/88 -17.76 12.19

AMPHF'OIl Ananvx 10. AK88 270 100 64.38 169.18 08/88 -20.22 8.17
EUPHAUSIID AK88 271 61 67.33 169.75 08/88 -20.18 9.26
EUPHAUSIID , Thvaanoeua inermil larae AK88 272 50 68.66 168.3:< 08/66 -21.00
EUPHAUSIID , AK88 273 70 66.92 161).92 08/66 -20.75 8.42

EUPHAUSIID , AK68 274 110 53.93 176.00 08/88 -23.41
EUPHAUSIID , AK68 275 72 66.55 174.17 08/88 -20.06 9.44

EUPHAUSIID LArae AK88 276 76 65.97 169.56 08/86 -21.57 8,64

EUPHAUSIID AK88 277 99 64.53 170.02 08/88 -20.13 10.87
EUPHAUSIID , AK86 278 55 67.74 168.44 08/88 -19.63 9.04
EUPHAUSIID AK88 280 85 65.83 169.17 08/66 -21.03 8.95
EUPHAUSIID , AK88 282 50 68.66 168.33 08/88 ·21.09 9.58
EUPHAUSIID AK88 283 104 63.85 169.2\ 08/66 -22.65 8.64
EUPHAUSIID AK88 254 107 64.38 171.6~t 08/88 ·21.97
EUPHAUSIID AK88 285 88 65.36 169.99 06/88 -21.50 8.94
EUPHAUSIID AK68 266 67 66.93 165.83 08/66 ·20.95 9.18
EUPHAUSIID · AK88 287 42 63.92 172.07 08/66 8.12
EUPHAUSIID AK68 288 U 67.30 166.7\ 08/66 ·20.92 8.62
EUPHAUSIID I AK88 289 87 65.41 170.311 08/66 -19.64 8.54
EUPHAUSIID AK86 290 95 64.97 169.96 06/66 -21.11 8.99
EUPHAUSIID AK88 291 98 64.72 170.67 06/66 -22.44 12.28
EUPHAUSIID , AK66 292 86 65.94 169.36 08/88 -20.32 6.55
00I'EI'CXl Medium AK88 293 35 63.00 173.00 06/66 -23.61 12.27
00I'EI'CXl Modium AK88 294 104 83.65 169.2\ 06/66 ·22.79 10.47
00I'EI'CXl , Neocalanul Dlumchrua AK88 295 110 53.93 176.00 06/66 -25.63
CXlFB'OD I PaeudocaJanul minutul AK68 296 60 67.26 170.83 06/66 ·21.12 13.50
00I'EI'CXl [ Paeudocaianul minutua AK68 297 60 67.26 170.6:1 06/66 -21.07
00I'EI'CXl C. mar..,.II•• Metridia 10. AK66 299 50 68.66 166.33 08/66 -21.98 12.47
CXlFB'OD [ C. marltlan•• M.tridia 1&0. AK68 300 97 64.73 171.18 06/66 ·22.12 11.80
CXlFB'OD j C. marollall.. N. D1umcltrul AK68 301 88 65.36 169.99 08/66 -23.22
CXlFB'OD C. marthan••, N. Dlumchrus AK88 302 60 67.26 170.83 08/66 -20.59 11.02
00I'EI'CXl C.marshallae. N. Dlumchrua AK66 303 74 66.55 168.60 08/66 -21.78 10.87
00I'EI'CXl r C. mar.....n•• AK66 304 107. 64.38 171.65 06/66 ·21.67 12.59
00I'EI'CXl C. marshall•• AK68 305 70 66.92 169.92 06/66 -22.06 15.00
00I'EI'CXl , C. marshall•• AK66 306 42 63.92 172.07 06/66 ·23.62

00I'EI'CXl C. mllollall.. AKaa 307 45 67.73 172.83 06/66 ·20.96 10.60
00I'EI'CXl C. mar......'•• AK68 306 55 67.74 168.44 08/86 -21.25 10.63
00I'EI'CXl C. marlhall•• AK68 309 47 86.10 170.88 06/66 ·20.62 10.72
00I'EI'CXl r C. marltl ..I•• AK66 310 56 67.74 169.93 06/66 -21.16 10.66
00I'EI'CXl C. marshall•• AK88 311 U 67.30 166.71 06/66 -22.12 13.95
00I'EI'CXl C. marahaJI.. AK68 312 85 65.63 169.17 08/86 ·23.64 10.72
00I'EI'CXl C. m",""a1I•• AK66 314 58 67.51 172.19 08/88 ·20.61 10.76
lXlFB'CD , C. marsh.n•• AK68 315 59 67.15 173.00 06/88 ·21.80 10.43
00I'EI'CXl C. marollall.. N. umchrua AK68 316 96 65.08 170.73 06/68 ·22.34 11.77
lXlFB'CD C. marlhalla.. N. umchrua AK66 317 87 65.41 170.36 08/88 -21.35 10.51
00I'EI'CXl I C. marollall... N. umchrus AK88 316 61 67.33 169.75 08/88 ·21.56 11.41
00I'EI'CXl , C. m",""a1I•• N. umchruc AK68 319 76 65.97 169.58 08/68 -22.30 11.14
lXlFB'CD C. m",""a1I••• N. umchrua AK68 320 95 84.97 169.98 06/68 ·22.60 10.59
00I'EI'CXl C. marshall••, N. utnchrua AK86 321 57 67.71 171.35 06/68 ·20.73 10.3.
00I'EI'CXl I C. marollall.. N. umchrua AK86 322 66 65.e4 169.36 08/88 ·20.66 10.72
PH'(TOPI.AN(TON AK68 323 72 66.55 174.17 06/88 -20.52 5.92
00I'EI'CXl Neocalanua criatatua AK68 327 40 64.13 172.50 08/68 -21.99 10.25

I

RNTHOMASWASHINGTON. SEPTEMBER 1_ TW,
AGl.AHTHA · A.lenth. diaitalia TW68 02 02 62.20 166.67 09/88 14.95
AGlANTHA , A.lenth. diaitali. TW68 26 26 65.15 168.08 09/68 ·21.09 11.81
AGLANTHA · Aalantha diaitalis TW66 26 26 65.15 166.06 09/66 ·20.67
AGlANTHA , A.lenth. diaitalis TW66 29 29 65.15 166.27 09/68 10.11
AGlANTHA A.I""th. digitalis TW66 50 50 67.03 196.86 09/66 10."
AGlANTHA A.I""th. 'diaitalis TW86 62.92 62 66.27 169.06 Oe/88 ·21.15 11.23
AGLANTHA A I""th. diaitalil TW88 63 63 66.18 169.52 09/68 ·20.72 8.87
AGlANTHA , A I""th. diaitalia TW68 67 67 65.77 189.45 09/68 ·20.33 9.70
AGlANTHA I A I""th. diaitalis TW86 69 69 65.67 169.15 09/68 10.26
AGlANTHA , A I""th. diaitalis TW66 71 71 65.67 168.75 09/88 11.31
AGLANTHA A Iantha diaitalis TW66 73 73 65.67 166.42 09/88 -22.60 11 .•2
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SAM'LE DESCFfPTlON CRlJlSE SAMPLEID STATION LATITUDE l.l)N;IlU)E DATE DELC13 DELN15
~'~I :: ~ '"~I , "~," '" N W I (MMIVV\ Innl Innl

AGLANTHA A.I."lha diailaJil TW88 7587 75 65,67 168.18 09/88 -22.10 12.62
AGLANTHA A.I."lha diailalil TW88 99 99 64.15 172.55 09/88 -21.75 10.06
AGLANTHA Anl."lha diailalic TW88 63 63 66.18 169.52 09/88 9.37
AMPHPOll P.r.themilll Dlcifica TW88 62,50 62 66.27 169,08 09/88 -21.77 10.75
AMPHPOll P.rlthemillo Dlcifica TW88 10810190 108 64.05 173.12 09/88 -24.64 12.28
AMPHPOll P.rlthemillo Dlcifica TW88 262919 26 65,15 168.08 09/88 -21.86 12.18
AMPHPOD TW88 105 105 63.85 171.90 09/88 -25.58
AMPHPOD TW88 37 37 68.00 168.92 09/88 -18.73 8.32
AMPHPOD TW88 73 73 65.67 168.42 09/88 -23.05 15.13
AMPHPOll TW88 81 81 65.15 169.67 09/88 -21.67 8.9.
_POD TW88 83 83 65.28 170.28 09/88 -21.18 11.4.
AMPHPOD TW88 87 97 6•.25 172.77 09/88 -19,88 8.51
BIVALVE Acill c.ltren8i• TW88 40 40 87,72 169.70 09/88 -18.65 8.45
CHAETCGNAnt Sa.illa ... TW88 101 101 64.05 172.33 08/88 -21.85 13.72
CHAETCGNAnt Sa.illa ... TW88 103 '103 63.85 172.12 09/88 -23.56 14.77
CHAETCGNAnt Sa.illa ... TW88 14 14 6•. 82 168.00 09/88 -23.94 14.71
CHAETCGNAnt Sa.illa ... TW88 26 26 85.15 168.08 09/88 12.68
CHAETCGNAnt Sa.illa .., TW88 29 29 85.15 168.27 08/88 12.2.
CHAETCGNAnt Sa.illa ... TW88 48 48 '66.82 170.•8 08/88 -20.61 12.66
CHAETCGNAnt Sa.illa ... TW88 50 50 67.03 186.88 09/88 -20.87 12.83
CHAETCGNAnt Sa.illa .., TW88 52 52 67.25 169.23 09/88 -21 .•6 13.06
CHAETCGNAnt Sa.illa ..' TW88 62,75 62 66.27 169.08 08/88 ,20.75 13.87
CHAETCGNAnt Saailla ... TW88 63 63 66,18 169.52 09/88 -21.31 13.29
CHAETCGNAnt Sa.illa ... TW88 67 67 65.77 169.45 09/88 -21.65 11.79
CHAETCGNAnt Sa.illa ... TW88 69 69 65.67 169.15 09188 -21.28 12.36
CHAETCGNAnt Sa.illa .., TW88 71 71 65.67 168.75 09/88 13.00
CHAETCGNAnt Sa.illa TW88 73 73 65.67 168.•2 09/88 -22 .•2 14.88
CHAETCGNAnt Sa.illa TW88 81 81 65.15 169.67 09/88 ·20.58 13.81
CHAETCGNAnt Sa.illa TW88 83 83 65.28 170.28 09/88 -18.66 15.78
CHAETCGNAnt Sa.illa TW88 8590 85 65.•2 170.87 09/88 12.51
CHAETCGNAnt Sa.illa TW88 86 86 6•.73 171.57 09/88 11.14
CHAETCGNAnt Sa.illa .... TW88 87 87 6•.67 171.22 09/88 -20.67 13.05
CHAETCGNAnt Sa.illa .... TW88 94 94 8•.•2 171.33 09/88 ·20.36 13.39
CHAETCGNAnt Sa.illa .... TW88 97 97 6•.25 172.77 09/88 -20.02 13.•'
CHAETCGNAnt Sa.illa .... TW88 99 99 6•. 15 172.55 08/88 -20.66 13.01
CNiDARIA TW88 40 40 67.72 169.70 08/88 -17.86 11.9.
CNiDARIA TW88 52 52 67.25 168.23 09/88 -18.08 12.28
CNiDARIA TW88 73 73 65.67 168.•2 09/88 15.02
COMFOSITE TW88 08 08 62.92 168.97 09/88 -2•.21
COMFOSITE TW88 17 17 64.62 169.05 09/88 -21.56 13.05
COMFOSITE, TW88 37 37 68.00 168.92 09/88 ·2•.58
COMPOSITE TW88 37 37 68.00 168.92 09/88 -21.71 1\.08
COMPOSITE TW88 37 37 68.00 168.92 09/88 -19.26
COMFOSITE TW88 38 38 67.92 169.13 08/88 ·20.90 14.30
COMFOSITE TW88 06 06 62.83 168.00 09/88 -23.68
COMFOSITE, TW88 101103 101 64.05 172.33 09/88 ·23.56 8.95
COMFOSITE TW88 2,15 2 62.20 166.87 09/88 ·20.53 13.8.
CXlUPCBITE TW88 21 21 64.62 168.78 09/88 -24.14
COMFOSITE TW88 4850 48 66.82 170.48 09/88 11.00
COMPOSITE TW88 87 67 85.77 169.45 09/88 -21.38 9.•9
COMFOSITE TW88 71 71 85.87 168.75 09/88 10.•8
COMPOSITE TW88 869299 86 64.73 171.57 09/88 -21.0.
llOfIB'al La,go TW88 29 29 65:15 168.27 09/88 ·20.58 10.59
llOfIB'al Small TW88 48 48 66.82 170.48 09/88 -20.88 12.6.
llOfIB'al Small TW88 52 52 67.25 169.23 09/88 -21.17 11.l0
llOfIB'al S..all TW88 75 75 65.67 168.18 09/88 ·2•.08 13.89
llOfIB'al TW88 101 101 8•.05 172.33 09/88 -26.57 14.00
llOfIB'al TW88 103 103 63.95 172,12 09/88 ·23.66 11.45
llOfIB'al TW88 105 105 63.85 171.90 08/88 -25.6. 13.06
llOfIB'al TW88 108 108 64.05 173.12 09/88 -25.62 12.8.
llOfIB'al TW88 14 14 64.62 168.00 09/88 -21.27 13.19
llOfIB'al TW88 15 15 6•.62 168.30 09/88 ·22.22 12.00
llOfIB'al TW88 18 19 64.38 169.33 09/88 -22.41 10.43
llOfIB'al TW88 26 26 65.15 168.08 09/88 -22.53 14.73
llOfIB'al TW88 29 29 65.15 168.27 09/88 -21.20 11.21
llOfIB'al TW88 37 37 68.00 168.92 08/88 15.13
llOfIB'al TW88 40 40 87.72 169.70 09/88 -21.13 15.22
llOfIB'al TW88 .. .. 67.28 170.78 09/88 ·21.02 12.79
llOfIB'al TW88 47 47 67.28 170.78 09/88 -20.48 10.51
llOfIB'al TW88 48 48 66.82 170.48 08/88 -20.52 13.02
llOfIB'al TW88 50 50 67.03 196.88 09/88 -20.67 11.82
llOfIB'al ' TW88 52 52 67.25 169.23 09/88 -21.98 14.80
llOfIB'al TW88 62 62 66.27 169.08 09/88 -21.06 14.31
llOfIB'al TW88 6202 62 66.27 169.08 09/88 11.84
llOfIB'al TW88 63 83 86.18 169.52 09/88 ·21.13 10.•8
llOfIB'al TW88 65 65 65.87 169.78 09/88 ·22.05 10.35
llOfIB'al TW88 67 67 65.77 169.•5 09/88 -22.98
llOfIB'al TW88 69 69 65.67 168.15 08/88 -22 .•6 10.56
llOfIB'al TW88 71 71 65.67 168.75 09/88 10.90
llOfIB'al TW88 73 73 65.67 168.42 08/88 -23.21 13.48
llOfIB'al TW88 75 75 65.67 168.18 08/88 -22.37 13.76
llOfIB'al TW88 81 81 65.15 168.67 09/88 -23.77 12.29
llOfIB'al TW88 83 83 65.28 170.28 08/88 12.92
llOfIB'al TW88 65 65 65.42 170.87 09/88 -19.58 12.43
llOfIB'al TW88 86 86 6•. 73 171.57 08/88 -23.22 12.52
llOfIB'al TW88 87 87 6•.67 171.22 09/88 -24.12 14.36
llOfIB'al TW88 90 90 6•. 62 170.13 09/88 -26.49 13.60
llOfIB'al TW88 92 92 64.28 170.75 09/88 12.45
llOfIB'al TW88 94 94 6.,42 171.33 08/88 -21.65 12.22
llOfIB'al TW88 97 97 64.25 172.77 09/88 -21 .•0 12.33
llOfIB'al TW88 99 99 64.15 172.55 08/88 12.23
CRAB TW88 02 02 62.20 166.87 09/88 -2•.28 •.58
CRAB TW88 101 101 64,05 172.33 08/88 -23.23 11.03
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SAIoPlf DESCRIPTION CIlJISE SAMPlflD STATION LATITUDE l.ClIGTUlE DATE DELC13 DELN15

· N W MMIYY IDDt IDDI

CRAIl I TW88 103 103 63.85 172.12 08/88 ·22.•• 11.00

CRAIl I TW88 105 105 63.85 171.80 08/88 ·23.13 15.88
CRAIl TW88 108 108 6•.05 173.12 08/88 ·23.0. 11.13
CRAIl , TW88 110 110 63.72 173.10 08/88 ·23.87 U.8.

CRAIl TW88 15 15 6•.62 168.30 08/88 ·21.88 11.76
CRAIl , TW88 18 18 6•. 38 168.33 08/88 ·20.62 8.65
CRAIl TW88 28 28 65.15 168.27 09/88 8.•5

CIWl , TW88 .a .a 67.72 169.70 08/88 10.81
CRAIl TW88 " " 67.28 170.78 09/88 ·21.0. 11 .•7
CRAIl I TW88 52 52 67.25 168.23 08/88 ·21.05 10.56

CRAIl • TW88 61 61 66.35 168.95 08/88 ·20.85

CRAIl · TW88 62 62 66.27 169.08. 08/88 ·20.52 10.88

CRAIl TW88 63 63 66.18 169.52 09/88 9.•8

CRAIl TW88 65 65 65.87 169.78 08/88 ·20.•8 11.16

CRAIl , TW88 65 65 65.87 169.78 08/88 ·20.36
CRAIl TW88 69 69 65.67 169.15 09/88 ·21.6. 10.92
CRAIl , TW88 81 81 65.15 169.67 09/88 ·17.67 12.6.

CRAIl ' TW88 83 83 65.28 170.28 09/88 ·20.•7 11.31
CRAIl TW88 85 85 65.•2 170.81 09/88 9.82
CRAIl , TW88 86 86 a..73 171.57 08/88 10.13
CRAIl , TW88 82 82 6•.28 170.7!' 09/88 ·21.33
CRAIl I TW88 V. V. 6•.•2 171.33 09/88 -21.87 9.89
CRAIl TW88 97,02.52 87 6•. 25 172.77 09/88 ·20.88 12.16

CRAIl I TW88 gg gg 6•. 15 172.55 08/88 ·22.10 10.35

EUPHAUSIID I TW88 101 101 a..05 172.33 09/88 ·25.5. 11.0.
EUPHAUSnD , TW88 108 108 6•.05 173.12 08/88 ·25.89 11.11

EUPHAUSnD , TW88 1. 1. 6•. 62 168.00 09/88 ·21.61 12.••
EUPHAUSnD I TW88 15 15 6•. 62 168.30 09/88 ·21.32 11.5~

EUPHAUSIID I TW88 19.26.29.65.99 18 a..38 169.33 09/88 ·20.68 10.87
EUPHAUSIID I TW88 37 37 68.00 168.82 08/88 ·21.83 13.60
EUPHAUSnD , TW88 .a .a 67.72 169.70 08/88 .19.96 12.10
EUPHAUSnD TW88 " " 67.28 170.78 09/88 11.11
EUPHAUSnD I TW88 .7 ~7 67.28 170.78 09/88 ·19.86 12.78
EUPHAUSnD TW88 ~ ~ 66.82 170.•8 08/88 -21.65 1•.8.
EUPHAUSIID I TW88 50 50 67.03 196.88 08/88 ·20.53 12.53
EUPHAUSnD TW88 52 52 67.25 169.23 08/88 ·18.9. 8.10
EUPHAUSnD , TW88 62 62 66.27 169.08 09/88 -20.62 11.39
EUPHAUSnD TW88 63 63 66.18 169.52 09/88 10.58
EUPHAUSnD I TW88 69 69 65.67 169.15 08/88 ·22.~~ 10.~1

EUPHAUSIID , TW88 71 71 65.67 168.75 08/88 ·22.60 10.71
EUPHAUSIID TW88 73 73 65.67 168.•2 08/88 -21.09 10.08
EUPHAUSnD , TW88 81 81 65.15 169.67 08/88 ·21.88 12.0.
EUPHAUSnD I TW88 85 85 65.•2 170.87 09/88 -20.22 9.02
EUPHAUSnD I TW88 86 86 6•. 73 171.57 08/88 -20.5~ 13.11
ElJPHAUSnD , TW88 go go 6~.62 170.13 09/88 ·22.89 11.12
FISH. FLATFISH TW88 go go 6~.62 170.13 08/88 ·23.88 10.05
FISH . I TW88 69.75.~ 68 65.67 169.15 08/88 ·19.60 11.20
FISH, WAl.I.£YE Pa.LOCK Thera r. chal 'amma TW88 06 06 62.63 168.00 08/88 ·22.63 15.85
FISH WAl.I.£YE Pa.LOCK Thera f. chat ,amma TW88 15 15 6~.62 168.30 08/88 ·22.83 13.89
FISH WAl.I.£YE Pa.LOCK Thera r. chal ,amma TW88 16 16 6~.62 168.67 08/88 -22.08
FISH WAl.I.£YE Pa.LOCK Th.a r. ch.1 'emma TW88 ~ ~ 66.82 170.~8 08/88 12.58
FISH WAl.I.£YE Pa.LOCK Thera r. mal ,amma TW88 50 50 67.03 186.88 09/88 -21.78 13.12
FISH, WAl.I.£YE Pa.LOCK Thera a ellal ,amma TW88 62 62 66.27 169.08 09/88 1~.3~

FISH, WAl.I.£YE Pa.LOCK Thera r. chale 'emma TW88 71 71 65.67 168.75 08/88 ·22.56 13.32
FISH WAl.I.£YE Pa.LOCK Thera r. chal 'amma TW88 73 73 65.67 168.•2 08/88 -22.18 13.28
FISH WAl.I.£YE Pa.LOCK Thera r. chal ,amma TW88 85 85 65.~2 170.87 08/88 -20.21 12.56
JELLYFISH I TW88 05 05 62.52 167.75 08/88 ·21.U 15.28
JELLYFISH TW88 38 38 67.82 168.13 08/88 -21.38 13.87
ELLYFISH ; TW88 50 50 67.03 186.88 09/88 ·20.•2 11.68

JELLYFISH i TW88 65 65 65.87 168.78 08/88 ·21.67
ELLYFISH TW88 73 73 65.67 168.•2 08/88 ·22.02 16.07
ELLYFISH TW88 83 83 65.28 170.2'8 08/88 -20.~0 13.18

PCl.VCHAETE . TW88 6183 61 66.35 168.il5 08/88 13.62
I'1'&IlPOll Clione limecina TW88 29" 52 28 65.15 168.27 08/88 ·22.38 10.50
I'1'&IlPOll Clione limacina TW88 62.63 73 62 86.27 168.08 08/88 ·22.22 10.78
I'1'&IlPOll Clione lim.cina TW88 75.81 75 65.67 168.18 08/88 ·21.~2 10.8~

I'1'&IlPOll Clione liniecina TW88 87,101,108,73 87 6•. 67 171.22 08/88 ·22.7. 11.13
SHRIMP LARVAE Pandalua aD. TW88 68 68 65.67 168.15 08/88 ·20.•1 10.52
SHRIMP LARVAE Pandalul .... TW88 73 73 65.67 168.~2 09/88 ·20.•6 10.7.
SHRIMP LARVAE Pandalul SD. TW88 85 75 26,1. 85 65.•2 170.87 08/88 ·20.•6 8.22
SHRIMP LARVAE Pandalua SD. TW88 90 V.,105 80 6•.62 170.13 08/88 -22.02 7.87
l.R:HN TW88 62 62 66.27 168.08 08/88 ·18.80 10.71

t,
RIY NOM SHIP SURVEYOR. SEPTEMBER-OCTOBER 1988 SU

I

ALGAE t SU88 178 PG5 63.•1 167.U 10/88 ·22.73
AMPHPOD Gammarid SU88 13. PG8 63.50 165.65 10/88 ·20.•3 17.77
AMAtPOO Gammarid SUB8 135 PZl 70.35 163.•3 10/88 ·21.26 10.•6
AMAtPOO Gammarid SUB8 136 PUS 71.50 166.82 10/88 ·17.57 8.75
AMPHPOll , Gammarid SUB8 137 PZll PTl PY5 70.3. 166.05 10/88 ·18.55 10.88
AMPHIPOD HVDeriid SUB8 138 PEl 6•.05 172.•2 10/88 ·23.87 8.26
AMPHPOD Parathemiato libellula SUB8 138 PES 63.86 171.88 10/88 ·23.28 10.88
AMPItPOll i Pa,athemisto pacifica SUB8 1.0 PES 63.86 171.88 10/88 -23.58 8.•8
AMAtPOO Pa,athemiato pacifica SUB8 ,.1 P05 65.73 168.78 10/88 ·28.61 10.38
AMPHF'OD Pa,athemilto pacifica SUB8 ,.2 PCll 67.2. 16•.83 10/88 ·22.05 13.92
AMPHPOD . Parathemilto pacifica SUB8 1.3 PUS 71.50 166.82 10/88 ·20.80 13.27
AMAtPOO , Parathemilto Dlcifica SUB8 1" PP27PUl 70.32 168.87 10/88 ·23.21
AMPHPOD ; Pa,athemiato pacifica SUB8 "5 PD3PC13 65.67 168." 10/88 -22.16 13.38
AMPHPOll SUB8 133 PUI 71.16 167.87 10/88 ·21.31 10.0.
~OGNATH Sa ilia ... SUB8 28 PA1B 68.80 166.67 10/88 ·21.U
~OGNATH Sa itta aD. SUB8 .2 PES 63.86 171.89 10/88 ·20.79 13.U
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SAM'LE DESCRlFTlON CRISE SAMPLEID STATION LATITUDE LONGITUlE DATE DELC13 DELNI5
:.)1': :~~ , .,-',.. N W MMIYY (DDt (DDt

~oow.TH Sa.itta ID. Sl/88 38 PEl 64.05 172.42 10/88 -21.44 13.15
~oow.TH Saitta Sl/88 40 PD3 65.67 166.44 10/86 -20.66 14.34
~oow.TH S. itta Sl/88 43 PC7 67.25 166.49 10/88 -20.82 15.82
~oow.TH Sa'tta Sl/88 44 PG9 63.50 165.65 10/86 16.61
~TH Saitta Sl/88. 45 PCI 67.25 168.66 10/88 -20.86 13.70
~oow.TH Saitta Sl/88 46 PG2 63.36 168.26 10/86 -20.64 14.86
~oow.TH Saitta Sl/88 47 PTI 71.34 166.78 10/88 -16.83 13.77
~oow.TH SaGitta Sl/88 48 PP27 70.32 168.67 10188 -20.86 13.46
~oow.TH Saoitta Sl/88 46 PUI 7l.16 167.87 10/88 -20.12
~TH SaGitta Sl/88 50 PCll 67.24 164.83 10/88 -20.40 16.01
~oow.TH SaGitta ID. Sl/88 51 PD5 65.73 168.78 10/88 -22.04 11.77
~oow.TH Sagitta ID. Sl/88 53 PZll 70.34 166.05 10/88 -16.68
~oow.TH Sa.itta ID. Sl/88 185 PZl 70.35 163.43 10/88 -20.42
~oow.TH Sa.itta ID. Sl/88 188 PUS 71.50 166.82 10/88 -20.68 13.26
CXlMPOBITE Sl/88 146 PZl 70.35 .163.43 10/88 -22.33
CXlMPOllITE Sl/88 148 PAIB 68.60 166.67 10/88 -23.83
CXlMPOBITE Sl/88 150 PY5 70.62 166.21 10/88 -22.18 11.20
CXlMPOBITE Sl/88 151 PW6 7l.17 166.56 10/88 -22.37
CXlMPOBITE Sl/88 152 fIGS 63.41 167.14 10/88 -21.42 13.48
CXlMPOBITE Sl/88 153 PW8 7l.16 166.60 10/88 -22.61 11.04
CXlMPOllITE Sl/88 154 PG6 63.50 165.65 10/88 -22.12 13.27
CXlMPOllITE Sl/88 156· PP34 66.16 168.97 10/88 -22.27 10.67
CXlMPOBITE Sl/88 158 PW8 7l.16 166.60 10/88 -23.65
CXlMPOBITE Sl/88 160 PD5 65.73 188.78 10/88 -23.37 10.05
CXlMPOBITE Sl/88 161 PCll 67.24 164.83 10/88 -21.70 12.52
CXlMPOllITE Sl/88 162 PES 63.86 171.86 10/88 -23.54 6.51
CXlMPOllITE Sl/88 163 PEl 64.05 172.42 10/88 -23.72
CXlMPOllITE Sl/88 164 PES 63.86 171.86 10188 -23.64 0.75
CXlMPOllITE Sl/88 165 PEl 64.05 172.42 10/88 -23.72 10.18
CXlMPOllITE Sl/88 166 PC7 67.25 166.46 10188 -21.67 11.26
CXlMPOBITE Sl/88 167 PTl 71.34 166.78 10188 -24.68 11.63
CXlMPOllITE Sl/86 168 PD3 65.67 188.44 10188 -23.86 10.74
CXlMPOllITE Sl/88 170 PP27 70.32 168.61 10186 -25.26 10.68
CXlMPOllITE Sl/88 171 PG2 63.36 168.26 10/88 -22.24 12.42
CXlMPOllITE Sl/88 183 PW6 71.17 166.58 10188 -21.16 8.42
CXlMPOllITE . Sl/86 187 PW6 7l.17 166.58 10/88 -25.18
CXlMPOBITE Sl/88 147 PZ11 70.34 166.05 10188 -22.24
CXlMPOllITE Sl/88 146 PD3 65.67 188.44 10188 -23.76
OOR:I'CD C. marMetl,. N. Dlumchrul Sl/88 21 PC7 67.25 166.46 10188 -23.32 12.35
OOR:I'CD CaI.nul maI.halll. Sl/88 6 PAIB 68.60 166.67 10188 -23.64 12.66
OOR:I'CD Caianul m."hall•• Sl/88 8 PD3 65.87 168.44 10188 -24.16 10.17
OOR:I'CD Calanul marahaUa. Sl/88 6 PP34 66.16 168.67 10188 -23.13
OOR:I'CD Caianul mar,haHa. Sl/88 10 PG6 63.50 165.65 10188 -24.16
OOR:I'CD Caianul mar,hall•• Sl/88 12 PG2 63.36 168.26 10188 -23.63 12.84
OOR:I'CD Calanul mar,hall•• SUl8 13 PW86 7l.16 166.56 10188 -23.01 11.32
OOR:I'CD CaI.nul m.,hall•• Sl/88 14 PEl 64.05 172.42 10188 -23.45
OOR:I'CD Caienul marshalla. Sl/88 15 PCll 67.24 164.83 10188 -22.67 11.26
OOR:I'CD C••nul mar,hall•• Sl/88 18 PY5 70.82 166.21 10188 -22.36 11.52
OOR:I'CD Calanul marshall,. Sl/88 20 PP27 70.32 168.67 10188 -23.56 11.64
OOR:I'CD Calanul m.,hall•• Sl/88 22 fIGS 63.41 167.14 10188 -23.53 13.52
OOR:I'CD CaI.nul m.,hall•• Sl/88 23 PUt 71.16 167.87 10188 -23.23 11.66
OOR:I'CD Catanul marlhall•• SUl8 24 PUS 71.50 186.82 10188 -23.24 12.16
OOR:I'CD Callnus mnhan•• Sl/88 175 PZll 70.34 166.05 10188 -23.35 11.53
OOR:I'CD CaI.nua marthan•• Sl/88 181 PTI 71.34 166.78 10188 -22.53 11.55
OOR:I'CD CaI.nul mar,han,. Sl/88 184 PCI 67.25 168.68 10188 -23.58 12.01
OOR:I'CD Calanus m.,Ihall•• Sl/88 186 PES 63.86 171.86 10188 -24.58
OOR:I'CD c.JonullD. Sl/88 7 PZl 70.35 163.43 10188 -22.73 11.60
OOR:I'CD Eucalonul Sl/88 31 PEl 64.05 172.42 10188 -22.26 6.24
OOR:I'CD EucaJanul Sl/88 32 PD5 85.73 168.78 10188 -23.75 6.25
OOR:I'CD EucaJ....... SUl8 33 PC7 67.25 186.46 10188 -21.03 10.65
OOR:I'CD Eucalanua SUl8 35 PES 63.86 171.86 10188 -21.66 6.06
OOR:I'CD Eucolonul SUl8 36 PCl 67.25 168.68 10188 -22.80 6.83
OOR:I'CD Neocalanua criatatua Sl/88 26 fIGS PD3PD5 65.73 168.78 10188 -21.83 8.75
OOR:I'CD NeoClilanul criatatul SUl8 30 PEl 64.05 172.42 10188 -21.44 8.24
OOR:I'CD NeocIIlanul cri.tatua Sl/88 162 PES 63.86 171.86 10188 -21.71 6.31
OOR:I'CD Neocaianul Dlumchrul Sl/88 3 PES 63.86 171.86 10188 -24.77 10.30
OOR:I'CD Neocatanua Dlutnchrul Sl/88 4 PD3 65.67 188.44 10/88 10.46
OOR:I'CD Neocalanua DknnchrUI Sl/88 5 PEl 64.05 172.42 10188 -24.04 10.61
OOR:I'CD Neocalanua alumchrul Sl/88 176 PEl 64.05 172.42 10188 -23.14
OOR:I'CD Pa.udoc.lanua minutua SUl8 1 PD5 65.73 168.78 10/88 -24.44 6.63
OOR:I'CD Pseudocalanuaminutua Sl/88 2 PCI3 67.26 164.03 10188 -22.48 11.57
CRAB Uf'lod.. ma. Sl/88 111 PP27 70.32 168.67 10188 -22.17 10.67
CRAB Ulhod.. m", SUl8 112 PW8-6 7l.16 166.56 10188 -21.41
CRAB Uthocf.. ma. Sl/88 113 PTl .71.34 166.78 10188 -21.67 10.66
CRAB Ulhod.. m... Sl/88 114 PZ11 70.34 166.05 10188 -21.16 10.42
CRAB Ulhod.. m", Sl/88 115 PAIB 88.60 166.67 10188 -25.18 6.24
CRAB Uthod.. ma', SUl8 116 PUS 71.50 166.82 10/88 -22.02 11.10
CRAB UI'lod.. ma. Sl/88 117 PY5 70.62 166.21 10188 -21.86
CRAB lARVAE Labidocherua eolendncena Sl/88 108 PAIB 68.60 166.67 10188 -22.84 11.66
CRAB lARVAE labidocherua eolendncena SUl8 106 PTl 71.34 186.78 10188 -21.50 11.40
CRAB lARVAE labidocherul eolendeacena Sl/88 110 PUS 71.50 166.82 10/88 -21.26 11.86
CRABZOEA Brachura Sl/88 125 PTl 71.34 166.78 10188 -20.72 11.13
ClWlZOEA Brachura Sl/88 126 PW8-6 71.16 166.56 10188 -21.65
CRAB. rANIER Chionocetea 'ia SUl8 116 PZl1 70.34 166.05 10188 -21.06 10.85

IB.TANlER
Chionocetea ilio Sl/88 120 PD5 65.73 168.78 10188 -20.16 6.51

TANNER Chionocetea ilio SUl8 121 PD3 65.67 168.44 10/88 -24.14 11.21
C rANIER Chionocetel ilio Sl/88 122 PES 63.86 171.86 10/88 -21.84
CRA rANIER Chionoce.a ilio Sl/88 124 PEl 64.05 172.42 10188 -20.88
CRA rANIER Chionocete. i1io SUB8 127 PP34 66.16 168.67 10188 -21.64 10.61
CRA rANIER Chionocetel opilio Sl/88 128 PC7 67.25 166.46 10/88 -20.65 10.24
CRAB. rANIER Chionocete. opilio Sl/88 126 PG2 63.36 188.26 10188 -21.48 11.05
CRAB, rANIER Chionocete. opilio Sl/88 130 PUS 71.50 166.82 10188 -21.05 10.67
CRAB TANNER Chionocelea ODilia Sl/88 131 PP27 70.32 168.67 10188 -21.64 10.83
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CRAIl TANNER Chionocetlll ODilio SUB8 132 PUI 71.16 167.87 10/88 -21.1 0 11."
CRAil TANNER Chionoce... ODilio SUB8 182 PCl 67.25 168.98 10/88 -21.U ".12
EUPHA\.6ftD I Sm.1I SUB8 55 PCI 67.25 168.98 10188 -20.51 11.0.
EUPHA\.6ftD [ Sm.1I SUB8 61 PTl 71.3. 166.78 10/88 -21.86 11.62
EUPHA\.6ftD , Sm.1I SUB8 H PUB 71.50 166.82 10/88 -21.88 10.59
EUPHA\.6ftD , T. raKhii ,T. ·jnermia SUB8 58 PCl 67.25 168.98 10/88 -20.57 11.30
EUPHA\.6RD , ThYilanoesaa inermis SUB8 63 PAIB 68.90 166.67 10/88 -21.57 11.82
EUPHAUBftD I Thnanoe.... in.mi. SUB8 U PEl a..05 172.•2 10/88 -22.13 10.30
EUPHA\.6IID : Thv..noe.... in.mil SUB8 65 PZ11 70.3. 166.05 10/88 -21.90 11.33
EUPHA\.6ftD Th....noe... in.-mil SUB8 66 PUI 71.16 167.87 10/88 -22.•5
EUPHAUBftD Thvunoeua ,in_mil SUB8 67 PP27 70.32 168.97 10/88 -22 .•5 11.3.
EUPHA\.6ftD Thnanoe... ,in.mit SUB8 68 PCl 87.25 168.9B 10/88 -20.91 11.80
EUPHA\.6IID ; Thv..noeua in.mil SUB8 69 PUB 71.50 166.82 10/88 -21.7.
EUPHAUBftD ! Thvaanoe... in.mil SUB8 70 PZl 70.35 163.•3 10/88 -21.63 11.60
EUPHA\.6QD ThvNnoeua in_mi. SUB8 71 PP27 70.32 168.97 10/88 -20.•3 12.05
EUPHA\.6l1D Thnenoe... in_mil SUB8 72 PW8,9 71.16 166.59 10/88 -21.30
EUPHA\.6nD ThYMnoe.. rautlij SUB8 60 PTl 71.3. 166.78 10/88 -20.87 11 .•6
EUPHAUBftD , SUB8 5. PC7 67.25 166.•9 10/88 -20.07
EUPHA\.6RD SUB8 56 PD3 65.67 168.•• 10/88 -21.28 10.51
EUPHA\.6l1D ! SUB8 57 PES 63.86 171.89 10/88 -21.87 9.68
EUPHA\.6l1D , SUB8 62 PD5 65.73 168.78 10188 -21.67 9.69
EUPHAUBnD [ SUB8 76 PGS,PGIl 63.•' 167.1. 10/88 -22.02 13.09
EUPHAUBftD ! SUB8 186 PG2 63.36 168.26 10/88 -21.07
FISH FLATFISH SUB8 78 PP27 PD3 70.32 168.97 10/88 -22.95 11.71
FISH LARVAE: SUB8 80 PC13 67.26 16•.03 10/88 -21.28 11.83
FISH SAND LANCE Ammodvtes hexaDt_us SUB8 77 PY5 70.62 166.21 10/88 -21.U 12.94
JELLYFISH , SUB8 95 PW8-9 71.16 166.59 10/88 -21.19 5.•9
MYSIllACEA , Hemimvaialam Ofn•• SUB8 81 PC13 67.26 16•. 03 10/88 -21.70 12.20
MYSIllACEA Hemimvail lam Ofn•• SUB8 83 PG5 63.• ' 167." 10/88 -21.69 13.25
MYSIllACEA , Hemimvail I.morn•• SUB8 85 !'G9 63.50 165.65 10/88 -21.18 13.77
MYSIllACEA , Hemimvail lamorn•• SUB8 82 PG5 63.•1 167." 10188 -21.31
PHYT'CFLAN(TON SUB8 176 PUB 71.50 186.82 10/88 -2•.00
PHYTCFLAN(TON SUB8 177 PZ11 70.3. 166.05 10/88 ·2•.7. 8.95
PTBU'OD [ Clion. lim.cina SUB8 86 PD3 65.67 168.•4 10/88 9.•8
PTBU'OD , Clion. limacina SUB8 87 PES 63.86 171.89 10/88 ·23.53 9.78
PTBU'OD , elton. lim.cina SUB8 88 PD5 65.73 168.78 10188 ·22.7. 9.33
PTBU'OD , Clione limecina SUB8 89 PZll 70.3. 166.05 10/88 ·21.92 10.05
PTBU'OD Clione tim.cina SUB8 90 PZl 70.35 163.•3 10/88 ·23.58 10.21
PTBU'OD Clione tim.cina SUB8 91 PEl 6•. 05 172.•2 10/88 -23.12 10.13
StAMP HiDDDlvtid SUB8 98 PD5 PC13 10/88 -20.28 11.53
SHRIMP , HiDDDlvtid SUB8 105 !'G9 63.50 185.65 10/88 -20.35 13.58
SHRIMP , HiDDDlvtid SUB8 106 PCl 67.25 168.88 10/88 -19.69 11.90
SHRIMP , HiDDDlvtid SUB8 107 PP27 70.32 168.8,7 10/88 12.31
SHRIMP Pond..U.OD. SUB8 103 PUB 71.50 166.82 10/88 -20.75 10.38
SHRIMP , Pond"u. i1D. SUB8 10. PUI 71.16 167.8,7 10/88 -20 .•3 10.07
SHRIMP PandalullID. SUB8 100 PES 63.86 171.8,9 10/88 -22.10
SHRIMP Pond"U.OD. suaa 101 PP3. 69.16 168.8'7 10188 ·20.58 9.99
SHRIMP SUB8 96 PZl 70.35 163.•3 10/88 -20.U 15.02
SHRIMP , SUB8 97 PW89 71.16 166.59 10/88 10.29
SHRIMP SUB8 99 PD3 65.67 168.4. 10/88 -19.66 9.90

UNCATE OikDDl..... 00. SUB8 172 PG2 63.36 168.26 10/88 ·22.•6 11.59
TUNCATE OikDDl...._ 00. SUB8 173 PP3. 69.16 168.~7 10/88 ·23.23 7.31
TUNCATE , OikDPl......... SUB8 17. PW8.9;PU6;PZ11 71.50 166.112 10/88 -23.32 10.86

AN NOM SHIP SURVEY SEPTEMBER-OCT08ER 1989 SU

_POD , Gammarid SUB9 5 ANADYR89 8•. 05 172.22 10/89 -17.79 12.36
AMPHIPOO Gammarid SUB9 6 ANADYR89 6•. 05 172.22 10189 ·17.84 11.28
AMPHIPOO Gammarid SUB9 7 ANADYR89 6•.05 172.22 10/89 -16.71 8.86
AMPHIPOO [ Gammarid SUB9 16 <Xl5 65.73 168.1'7 10/89 -18.82 9.13
AMPHIPOO Gammarid SUB9 51 ocm 72.33 16•. 73 10/89 ·21.15 12.15
AMPHPOO Gammarid SUB9 53 COI3E 73.15 165.05 10189 ·21.29 11.92
AMPHIPOO i Gammarid SUB9 5. COI3E 73.15 165.05 10/89 -19.83 12.16
AMPHIPOO Gammarid SUB9 71 OPI.c; 73.37 168.95 10/89 -20.56 11.8.
AMPHIPOO , Gammarid SUB9 73 OPI.c; 73.37 168.95 10/89 -18.87 10.80
AMPH\'OO Gamma,id SUB9 H 0Q3 70.63 162.50 10/89 -20.72 11.U
AMPHIPOO [ Hype,iid SUB9 19 _TROUGH 70.52 167.47 10/89 ·20.60 11 .•5
AMPHPOIl , HVDeriid SUB9 58 001. 71.98 16•. 97 10/89 ·20.U 13.01
AMPHIPOO j HVDeriid' SUB9 135 QCll 67.25 165.67 10/89 ·21.97 15.89
AMPHIPOO , Par.th.milla lib.Uul. SUB9 1 ANAOVR89 ' •. 05 172.22 10189 -20.69 11.11
AMPHPOO Pe,athemilto libel lui. SUB9 15 <Xl5 65.73 168.67 10/89 -21.82 10.74
AMPHPOO Parathemillo libellula SUB9 80 OJ17 71.63 168.38 10/89 -19.70 11.08
AMPHIPOO l Parathemiato libellul. SUB9 102 QAA6 68.90 169.00 10/89 -21.50 10.99
_POD , Par.tt1.milla libellula SUB9 110 087 67.98 169.00 10/89 -20.31 10.58
AMPHIPOO , Parathemiato libellul. SUB9 127 0B2 68.28 167.25 10189 -21.8. 12.03
AMPHPOD [ Parettl.milla libellul. SUBO 128 QCll 67.25 165.67 10/89 -21.01
AMPHIPOO , Par.th_millo libeUula SU89 161 <EEl 6•. 05 172.•2 10/89 -21.U 9.•0
AMPHIPOO , Parathemiato libel lull SUB9 189 CG2 63.37 168.30 10189 -22.67 13.03
AMPHIPOO , P.,athami.to libellula SUB9 93 Cll.A 69.35 167.'17 10/89 -22.30 10.~

AMPHIPOO I Par,th.miala libellul. laule SUB9 U8 OCl 67.25 169.00 10189 ·22.70 11.26
AMPItPOO [ SUB9 U6 OCI 67;25 169.00 10189 -20.07 8.•5
AMPHIPOO , SUB9 98 01'31 69.67 168.97 10189 -20.92 13.38
AMPHIPOO , SU89 138 OCI 67.25 169.'00 10/89 8.30
~OClNo'tH Saaitta 00. SUB9 • ANAOVR89 6•.05 172.22 10/89 -21.13 10.90
~OClNo'TH Saaitta 00. SUB9 U <Xl5 65.73 168.,67 10/89 -21.27 12.24
~OClNo'TH Saaitta 00. SUB9 20 _TROUGH 70.52 167.47 10/89 -19.76 11.87
~OClNo'TH SaDitta 00. SUB9 22 ICY CAPE 70.32 18•. 87 10189 -20.68 13.86
~OClNo'TH SaDitta 00. SUB9 30 ClIW 71.30 160.20 10189 -20.87 13.80
~TH Saaitta 00. SUB9 32 lRl 71.90 161.25 10/89 -20.60 12.87
~OClNo'TH Saaitta 00. SUB9 .0 0Q3 70.83 162.50 10/89 -20." ".03
~OClNo'TH SaDitta .... SU89 .2 0Q3 70.83 162.50 10/89 -20.50 13.36
~OClNo'TH Saaitta 00. SUB9 52 0012 72.33 16•.73 10/89 ·19.88 10.96
~OClNo'TH SaDitta 00. SUB9 65 0ClI20 71.00 16•. 98 10189 -19.98 11.99
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SAM'L£ DESCFlPTION CRJ6E SAMPL£ID STATION LATITUDE l.CNlI1UlE DATE DELC13 DELN15
.,. N W MMIY' (DDt (DDt

CHo\ETOGNATH Saoitta .... suet 72 a>14G 73.37 168.t5 1018t -21.44 16.30
CHo\ETOGNATH Sagitta .... suet 81 OJII 70.83 166.70 1018t -It.tt 11.t2
CHo\ETOGNATH Sagitta 'P. suet t5 OP31 st.67 168.t7 10/8t -20.80 12.65
CHo\ETOGNATH Sagitta 'P. suet 107 CAM 68.tO Ist.OO 1018t -It.68 11.71
CHo\ETOGNATH Sagitta .... suet 125 0B2 68.28 167.25 1018t -20.5t 13.08
CHo\ETOGNATH Sagitta 'P. suet 132 ClC8 67.25 165.67 10/8t -21.51 U.Ot
CHo\ETOGNATH Sagitta 'P. suet 13t 0::1 67.25 Ist.OO 10Ist -20.00
CHo\ETOGNATH Sagitta ID. suet 145 0::1 67.25 Ist.OO 10Ist -1t.U 11.35
CHo\ETOGNATH Sa itla suet 150 <X:D4 66.42 167.88 10lst -21.86 15.02
CHo\ETOGNATH Saitta suet 155 <Xlll5 65.73 168.75 10lst -21.3t 13.4t
CHo\ETOGNATH Saitta suet 157 CEEl 64.05 172.42 10189 -20.87 10.76
CHo\ETOGNATH Saitta Sue9 168 0G2 63.37 168.30 10189 -21.52 13.8t
CHo\ETOGNATH Saitta SueD 88 0lA 60.35 167.17 10lst -20.10 11.92
CHo\ETOGNATH Saitta Sue9 119 0B7 67.t8 Ist.OO 10lst -10.60 11.24
CHo\ETOGNATH Sa itta ... suet tt 0lA st.35 167.17 10180 12.00
CHo\ETOGNATH Sa ilia ... Sue9 112 0B7 67.t8 16t.00 10Ist -20.10 10.58
CXlMFalITE suet 123 0B7 67.t8 160.00 10Ist -21.14 D.2t
CXlMFalITE suet 171 0G2 63.37 168.30 10lst -24.54
COMI'OSITE suet 12 ANADYR89 64.05 172.22 10189 -22.8t 8.74
COMI'OSITE suet 26 ICY CAPE 70.32 164.87 1018t -22.45 12.31
CXlMFalITE suet 31 aw 71.30 160.20 10lst -22.13 l1.tt
COMI'OSITE suet 77 a>14G 73.37 168.t5 10lst -22.0t
CXlMFalITE suet 78 a>14G 73.37 168.t5 10/st -22.1t
CCIMPOllIlE suet 14 0lA st.35 167.17 10lst -22.41
COMI'OSITE suet 108 CAM 68.00 169.00 10lst -20.13
CXlMFalITE suet 100 CAM 68.tO 1st.00 10lst -20.21
COMI'OSITE SueD 14t 0::1 67.25 169.00 1018t -23.06 10.2t
COMI'OSITE suet 164 CEEI 64.05 172.42 10189 -20.68
COMI'OSITE Sue9 U CQl 70.83 162.50 1018t -20.tD
CXlMFalITE SUS9 45 CQl 70.83 162.50 10189 -22.39
00l'EI'al CatanullO. suet 141 0::1 67.25 I st. 00 10lst -22.60 8.tt
00l'EI'al Calonu. 'P. suet 147 0::1 67.25 Ist.OO 10lst -22.76 8.69
00l'EI'al CatanullIO. suet 61 <XlI2Il 71.00 164.ts 10lst -22.57 10.86
00l'EI'al Calonu. 'P. suet 124 0B2 68.28 167.25 10lst -21.tt 11.17
00l'EI'al Colonu. 'P. suet 12t ClC8 67.25 165.67 10lst -21.82 II.t5
00l'EI'al Calonu. 'P. Sue9 159 CEEI 64.05 172.42 10lst -22.60 8.23
00l'EI'al Calonu. ID. SUSt 165 0G2 63.37 168.30 10lst -24.72 11.36
00l'EI'al CalanullIO. SUSt 87 0lA 69.35 167.17 10lst -22.83 t.71
00l'EI'al Calonu. ID. suet 121 0B7 67.ts 160.00 10lst -22.41 t.12
00l'EI'al Colonu'lD. SUSt 3 ANADYR89 64.05 172.22 10lst -22.88 8.04
00l'EI'al Calanul aD, suet 13 al5 65.73 168.67 10lst -21.72 10.82
00l'EI'al Calonu. ID. SUSD 23 ICY CAPE 70.32 164.87 10189 -24.30 11.42
00l'EI'al CatanullO. SUS9 27 aw 71.30 180.20 10Ist -22.87
00l'EI'al CalanullIO. suet 3t CQl 70.83 162.50 10Ist -23.62 11.44
00l'EI'al Calonu. ID. suet 41 CQl 70.83 162.50 10lst -23.50 12.29
00l'EI'al Calonu. ID. suet 151 <X:D4 86.42 187.88 10lst -23.04 13.20
00l'EI'al Calonu.... suet 113 0B7 67.ts 160.00 10lst -21.67 10.06
00l'EI'al Calanul U. suet to 0lA st.35 167.17 10lst -22.57 t.85
00l'EI'al Calanul &1:. Sue9 103 CAM 68.00 1st. 00 1018t -21.75 8.06
00l'EI'al Eu"'onu. Sue9 10 ANADYR89 64.05 172.22 lOin -20.50
00l'EI'al Eu"'onu. SUSt 126 0B2 68.28 167.25 lOin -22.71 8.68
00l'EI'al Eu"'onu. suet 133 ClC8 67.25 165.67 lOin -21.42 11.15
00l'EI'al Eu"'onu. suet 140 0::1 67.25 189.00 1018t -22.08
00l'EI'al EucaI.,.,1 suet 142 0::1 67.25 Ist.OO lOin -22.44 8.61
00l'EI'al EucaI.,.,. suet 158 CEEI 64.05 172.42 lOin -20.50 7.34
00l'EI'al Eu"'"", suet 85 0lA 69.35 167.17 lOin -23.15
00l'EI'al Eu"'onu. suet 101 QAA6 68.00 Ist.OO 1018t -22.83 7.8t
00l'EI'al Eucala,..,,1 Sue9 122 0B7 67.98 Ist.OO lOin -22.24 8.71
00l'EI'al Eucalanul suet 104 QAA6 68.tO Ist.OO lo/n -22.62 7.12
00l'EI'al Eucalanul suet 116 0B7 67.t8 Ist.OO lOin -22.18
00l'EI'al Lor.. suet 43 CQl 70.83 162.50 lOin -23.85 13.45
00l'EI'al M.dium~Larli. suet 74 a>14G 73.37 168.t5 10Ist -23.58 10.82
00l'EI'al NeocaJanuI eo. suet 8 ANADYR89 64.05 172.22 lOin -21.15 7.25
00l'EI'al NeocaIanul &D, suet 160 CEEI 64.05 172.42 lOin -20.4t 7.43
00l'EI'al Sm.1I SUSD 68 OPI2 72.35 167.t5 1018t -18.90 10.42
00l'EI'al SueD 70 a>14G 73.37 168.t5 lOin -22.24 11.46
00l'EI'al suet 130 ClC8 67.25 165.67 lOin -21.60 13.43
CRAB lARVAE Sue9 80 <XlI2Il 71.00 164.t8 10Ist -21.84 10.43
CRAB lARVAE SUSt sa OPI2 72.35 187.t5 1018t -21.13 10.56
CRAB lARVAE suet 7t OJ17 71.63 168.36 1018t -20.11 10.18
EUPHAUSnD Lor. SUSt 24 ICY CAPE 70.32 164.87 1018t -21.68 11.1t
EUPHAUSnD Lor • suet 2t aw 71.30 160.20 10lsa -21.61 12.16
EUPHAUSID Lor • suet 143 0::1 67.25 1st.00 1018t -It.ts 11.34
EUPHAUSIID Lor 0 SUSt 120 0B7 67.ts 1st.00 lOin -22.36 10.77
EUPHAusnD Lor suet 105 CAM 68.00 Ist.OO lOin -22.20 10.02
EUPHAUSID Lor suet 114 0B7 67.t8 Ist.OO lOin -21.43 10.87
EUPHAUSUD Medium SUSt 18 _TROUGH 70.52 167.47 10lst -21.41 11.01
EUPHAUSnD Medium~Larae SUS9 75 a>14G 73.37 168.t5 1018t -21.35 12.43
EUPHAUSIID Sm.1I SUSD 17 _TROUGH 70.52 167.47 10/8t -20.44 t.67
EUPHAUSIID Sm.1I SUSt 25 ICY CAPE 70.32 164.87 lOin -21.44 10.87
EUPHAUSIID Sm.1I suet 28 aw 71.30 160.20 lOin -20.47 t.88
EUPHAUSIID Sm.1I SUSt 35 CRIlO 72.42 182.05 1018t -20.12 11.66
EUPHAUSIID Sm.1I suet 82 OJIl 70.83 166.70 lOin -20.56 t.36
EUPHAUSIID Sm.1I suet 144 0::1 67.25 Ist.OO 10lst -21.62 10.1t
EUPHAUSIID Small suet 84 0lA st.35 167.17 10lst -20.40 t.48
EUPHAUSnD Sm.1I SUSt t2 0lA 60.35 167.17 10lst -20.00 10.21
EUPHAusnD Small~Medium suet 76 a>14G 73.37 168.t5 1018t -21.t2 12.46
EUPHAUSnD Small~M.dium SUSt 163 CEEI 64.05 172.42 10/89 -It.83 6.68
EUPHAUSnD Small~M.dium SUSt 167 0G2 63.37 168.30 1018t -22.25 t.57
EUPHAUSnD Small-Medium SUSD 118 0B7 67.ts Ist.OO lOin -21.28 t.21
EUPHAUSnD Small~M.dium SUSt 137 0::1 67.25 1st.00 10188 -20.tt t.08
EUPHAUSIID Small-Medium Sue9 106 CAM 68.00 Ist.OO 10/89 -20.69 8.51
EUPHAUSnD Sm.II~Medium SUSt 115 0B7 67.88 169.00 10189 -20.56 8.85
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'SAW'LE DESCFlPTION CAJISE SAMPLEID STATION LATITUDE LDNGITUDE DATE DELC13 DELNt5
I N W IMMIYVl IDDt IDDt
I

EUPHAUSnD , SU88 8 ANADYRall 64.05 172.22 10/88 -20.30 7.81
EUPHAUStID • Sue8 48 0012 72.33 164.7:i 10/88 -22.01 11.67
EUPHAUSnD Sue8 58 0Cl20 71.00 164.88 10/88 -20.83 10.78
EUPHAUSnD , Sue8 134 QC9 67.25 165.67 10/88 -21.39 11.58
EUPHAUSnD , Sue8 152 a::oc 66.42 167.88 10/88 -22.62 11.57
EUPHAUSUD , Sue9 100 <l.'A6 68.90 169.00 10/88 -20.73 8.71
FISH , EelDDut Sue8 66 0Cl20 71.00 164.118 10/811 -21.111 12.01
FISH , Sue9 170 002 63.37 168.30 10/811 -21.75 13.62
FISH. SAND LANCE Ammod .. hexlDterus Sue9 21

_TR:lUGH
70.52 167.47 10/811 -111.26 11.211

FISH. SAND LANCE Ammod " heX.Dterus Suell 34 lRl 71.110 161.25 10/89 -21.46 12.70
FISH. SAND LANCE Ammod es hexaDterus Sue9 36 CHID 72.42 162.0!) 10/811 -19.78 11.86
FISH. SAND LANCE Ammod es he.. terus Suell 46 .lXl3 70.83 162.50 10/89 -21.73 13.88
FISH sAND LANCE Ammod .. h... t.,ua Suell 50 0012 72.33 164.73 10/89 -111.81 12.22
FISH SAND LANCE Ammod " he•• t.,u. Suell 57 0014 71.118 164.117 10/89 -20.16 11.54
FISH SAND LANCE Ammod .. he.. eru. Suell 64 0Cl20 71.00 164.118 10/88 -20.08 12.05
FISH. SAND LANCE Ammod .. hexe t...u. Sue9 III Q87 67.118 1611.00 10/89 -111.011 10.72
MYSIDACEA , Lar;e Sue9 136 QC9 67.25 165.67 10/88 -21.58 13.68
MYSIDACEA . Small·M.dium sue; 131 QC9 67.25 165.67 10/8; -20.68 13.38
MYSIDACEA , sue; 156 alD5 65.73 168.75 10/811 -21.78 14.34
MYSIlW:EA , sue; 166 002 63.37 168.30 10/89 -22.00 14.38
PlM'Of'lAN(T'ON Sue8 37 CHID 72.42 162.05 10/88 -25.25
PlM'Of'lAN(T'ON sue; 38 CHID 72.42 162.05 10/88 -25.07
PQ..~ sue; 33 lRl 71.110 161.25 10/89 -18.611 12.40
S_P , Cron;Dn Sue9 153 a::oc 66.42 187.88 10/811 14.2;
SHAJMI! LARVAE sue; 8 OJII 70.83 166.10 101811 -20.811 11.;3
SHAlMI! LARVAE Suell 56 0013E 73.15 165.85 10/8; -21.04 12.14
SHRlMI1 LARVAE sue; 62 0Cl20 71.00 164.118 10/88 -21.01 11.53
SlfllMl'. HUMF!8ACK Pandalua aoniurua Suell 154 a::oc 66.42 167.88 10/811 -111.14 12.11
SlflIMP. HUMI'lIACK Plndalua aoniurua Suell 162 CEEI 64.05 172.42 10/88 -18.1111 10.13
SHlIMP HUMPBACK Pindalul aoniurua larae Suell 2 ANADYR89 64.05 172.22 10/88 -111.34 10.25

•• S_ HUMPBACK Plnd.lul Doniurua small Suell 11 ANADYR89 64.05 172.22 10/811 10.41

RIV to\A SHIP SURVEY SEPTEMBER-OCT08ER Ill90 SU

AMPHI'Oll P.,athemiato Iibeflula SUllO 12 RA07 65.72 168.61 10/110 -23.01
AMPHI'Oll P.,athemiato libellul. SUllO 21 RB03 67.43 1611.66 10/90 -111.57
AMPHI'Oll I Parettl.milla libellul. SUllO 69 RF04 70.80 173.411 10/110 -20.30 11.87
AMAtF'OO i P.,athemiilto libellule SUllO 47 RJ06 70.47 165.48 10/110 -22.61 11.73
AMAtF'OO , P"athemilto 10. SUllO 3 REE2 63.115 172.15 10/90 -22.34
~OGN-.TH Seailla aD. SUllO 78 IlUCHl 69.70 176.01 10/110 -111.22 11.83
~OGN-.TH Se;illa aD. SUllO II RA03 65.07 16a.31 10/80 -18.08 10.118
~OGN-.TH Se;illa aD. SUllO 14 RA07 65.72 168.61 10/110 -20.87 11.66
~OGN-.TH Se_illa .... SUllO 24 RB03 67.43 168.66 10/110 -18.29 11.20
~OGN-.TH Seailla ... SUllO 27 RBOS 67.87 168.33 10/110 -18.77 11.40
~OGNATH Seailla SUllO 34 - RCDll2 66.32 167.06 10/110 -18.33 10.57
~OGNATH Seailla SUllO 30 RCD08 66.511 1611.27 10/110 -20.65 13.111
~OGN-.TH Seailla SUllO 38 RD03 611.23 176.68 10/110 -111.27 11.88
~OGN-.TH Seailla SUllO 76 RE04 70.50 173.41iE 10/110 -111.74 11.115
~OGN-.TH Seailla SUllO 6 REE2 63.115 172.15 10/110 -21.06 13.05
~TH Seailla SUllO 70 RF04 70.80 173.411 10/110 -20.111 10.114
~OGN-.TH Saittll SUllO 71 RG04 72.08 174.74 10/110 -111.40 11.76
~OGN-.TH Se'1la SUllO 65 RH04 73.33 168.03 10/110 -21.53 12.33
~OGNATH SIlitta SUllO 63 RI03 73.50 166.02 10/110 -20.01 13.85
~OGN-.TH Seilla SUllO 44 RJOI 70.56 170.48 10/110 -111.87 12.40
~OGN-.TH Seilla SUllO 411 RJ06 70.47 165.49 10/110 -21.54 12.33
~OGN-.TH Se'1la SUllO 53 RK03 71.60 160.74 10/110 -19.44 12.17
~OGN-.TH Se'1ta SUllO 56 RK07 72.80 162.81 10/110 -20.06 13.76
~OGN-.TH Seilla SUllO 17 RN06 66.80 168.10 10/110 -20.76 11.70
COMI'CSITE SUllO 36 RCD02 66.32 167.06 10/110 -111.37 11.34
COMI'CSITE SUllO 41 RD03 611.23 176.8,8 10/80 -20.115 10.54
COMI'CSITE SUllO 1 REE2 63.115 172.15 10/110. -22.16 11.118
COMFOSITE SUllO 54 RK03 71.60 160.7'4 10/110 -21.45 11.71
CXlI'B'al C. merohall.. SUllO 8 RA03 65.07 168.31 10/80 -22.41 10.12
CXlI'B'al C. merohall.., N. DlumchN' SUllO 5 REE2 63.115 172.15 10/110 -23.45 11.80
CXlI'B'al C. marsh.II.. N. ~umchru. SUllO 20 RN06 66.80 168.10 10/110 -23.38 10.46
CXlI'B'al ( Calenu. aD. SUllO 711 IlUCHI 611.70 176.01 10/110 -22.34 10.73
CXlI'B'al Cal",,", aD. SUllO 22 RB03 67.43 1611.66 10/80 -21.25 10.14
CXlI'B'al , Calonu'.aD. SUllO 33 RCD02 66.32 167.06 10/110 -20.70 8.62
CXlI'B'al Calonu..... SUllO 28 RCD08 66.511 1611.27 10/80 -21.56 12.20
CXlI'B'al I Calenu. "'. SUllO 40 RD03 68.23 176.68 10/110 -23.30 8.35
CXlI'B'al I Calanua 10. SUllO 75 RE04 70.50 173.411E 10/110 -22.34 11.84
CXlI'B'al Calonu. aD. SUllO 67 RF04 70.80 173.411 10/110 -22.07 10.28
CXlI'B'al , Calanuaao. SUllO 73 RG04 72.08 174.74 10/110 -22.53 10.32
CXlI'B'al ; Calanul M. SUllO 64 RH04 73.33 1611.03 101110 -24.15 11.14
CXlI'B'al , Calanul SU90 61 RI03 73.50 166.02 10/110 -24.38 10.811
CXlI'B'al I c.lanul SUllO 42 RJOI 70.58 170.411 10/110 -22.72 11.12
CXlI'B'al , Calenu. SUllO 50 RJ06 70.47 165.411 10/80 -22.16 11.28
CXlI'B'al .. calanul SUllO 51 RK03 71.60 160.74 101110 -23.54 11.30
CXlI'B'al I Calon", SUllO 55 RK07 72.80 162.01 10/110 -22.84 11.86
CXlI'B'al Eucalanua bun .ii SUllO 80 IlUCHI 811.70 176.01 10/80 -22.115 11.51
CXlI'B'al ! Eucalanua bun ii SUllO 10 RA03 65.07 1611.31 10/110 -22.48 8.83
CXlI'B'al I Eucaianul bun . SUllO 13 RA07 65.72 168.61 10/110 -22.64 11.13
CXlI'B'al Eucaianul bun SUllO 23 RB03 87.43 1611.66 10/110 -22.17 8.07
CXlI'B'al , Eucalanul bun SUllO 35 RCD02 86.32 167.06 10/110 -20.08 8.27
CXJFB1(D I Eucaianul bunai SUllO 31 RCD08 86.58 1611.27 10/110 -21.11 10.44
CXlI'B'al , Eucalonu. bunai SUllO 37 RD03 69.23 176.68 10/110 -23.58 8.63
CXlI'B'al I Euealanus bun SUllO 4 REE2 83.115 172.15 10/80 -22.09 8.35
0ClFEl'CD i Eucaianul bun SUllO 68 RF04 70.80 173.411 10/110 -24.84 8.20
0ClFEl'CD .. Eucalonu. bunai SUllO 72 RG04 72.08 174.74 10/110 -22.114 8.118
0ClFEl'CD . Eucaianul bunai SUllO 45 RJOI 70.58 170.•11 10/110 -23.22 11.01
CXlI'B'al I Eucalonu. bunoi SUllO 48 RJ06 70.47 185.411 101110 -22.30 10.23
CXlI'B'al Eucalanul bunail SUllO 18 RN06 66.80 168.10 10/110 -22.28 11.38
CXlI'B'al NeoCillanul criltatus SUllO 2 REE2 63.115 172.15 10/80 -23.12
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SAAf>LE OESCRlF'TlON CIUlE SAMPLE 10 STATION LATITUOE LONiITUlE DATE OELC'3 OELN,5
N W MMIVY Ibn! 1M!

CXlA:PCD suao 28 RBOS 67.87 168.33 10/80 ·2' .82 8.65
CRABZOEA suao 52 RK03 71.80 160.74 10/80 ·21.27 11.80
EUPHAUSIIO Th._-.aIO. suao II RA03 65.07 168.31 10/80 ·20.'0 8.14
EUPHAUSnO Th....-.aIO. suao '5 RA07 65.72 168.61 10/80 ·20.48
EUPHAUSnO suao 77 BUal'1 68.70 176.01 10/80 ·20.12 8.48
EUPHAUSnO suao 25 RB03 67.43 168.66 10/80 ·18.53 8.40
EUPHAUSnO suao 26 RBOS 67.87 168.33 10/80 ·19.86 8.21
EUPHAUSnO suao 32 RCD02 66.32 167.06 10/90 ·'8.30 8.48
EUPHAUSnO suao 38 RD03 69.23 '76.68 10/80 ·2' .04 8.46
EUPHAUSnO suao 7 REE2 63.95 172.15 10/80 ·2' .87 8.27
EUPHAUSnO suao 74 RI304 72.08 174.74 '0/80 ·20.84 8.84
EUPHAUSnO suao 60 RI03 73.50 166.02 '0/80 -22.98
EUPHAUSRO suao 43 RJOI 70.56 170.48 '0/90 ·20.87 ".54
EUPHAUSnO suao 46 RJ06 70.47 165.48 10/80 ·2' .44 '2.37
EUPHAUSnO suao 57 RK07 72.80 162.81 10/90 ·2' .86
EUPHAUSnO suao '8 RN06 66.80 168.10 10/80 ·20.40 10.53
MVSIlW:EA suao 16 RN06 66.80 168.10 10/80 ·18.44 13.02
MVSIlW:EA suao 58 RK07 72.80 162.81 '0/80 ·21.17
SHRlMPlARVAE suao 66 RH04 73.33 '68.03 '0/80 ·2'.07 8.84
SHRlMPlARVAE suao 82 RI03 73.50 '66.02 '0/80 -20.38 8.86
SHRIMP lARVAE suao 58 RK07 72.80 162.81 10/80 ·18.14

RIV NOM SHIP SURVEYOR. SEPTEMBER-ocTOBER 199' 9J

AMPHPOD Gammarid Sual 7 SA07 65.73 168.63 10/81 ·18.83 7.83
AMPHPOD Gamma,id Sual 84 SA03 65.80 168.31 10/81 ·20.12 7.48
AMPHPOO Hvne,iid sua, 23 SK3A 71.15 159.95 10/81 ·20.42 14.37
AMPHPCO P....th"milta lID, sua, 2 SA07 65.73 168.63 10/81 ·20.81 10.59
AMPHIPOD P....th.mi.ta &D. Sual 54 SC02B 68.10 177.60 10/8' ·20.22 8.63
AMPHPOO Par.th.milta &D. Sual 70 SCOB 68.83 167.88 10/8' -20.78 '0.07
AMPHPOO P....th.mi.ta lID. Sual 43 SE04 70.48 178.48E '0/8' -20.85 12.55
~oow.TH Sai"" Sual 38 SE04 70.49 178.49E 10/8' -20.17 13.29
~TH Sa'"" Sual 5 SA07 65.73 168.63 '0/8' -'8.54 11.25
~oow.TH Sai"" Sual , 3 SCOBB 68.84 168.48 10/81 -18.n 12.02
~oow.TH S. itta Sual 20 SK3A 7l.15 158.95 10/8' -20.62 12.70
~oow.TH saitta Sual 26 SF04 70.81 173.48 10/8' -20.60 '2.01
~oow.TH Sai"" Sual 34 SF08 7l.11 178.50 10/8' -20.03 13.88
~oow.TH Saitta Sual 45 SEOI 68.88 , 77.88E 10/8' -10.84 '5.06
~TH Sai"" Sual 52 SC02B 68.10 177.60 '0/0' -10.77 11.37
~oow.TH Sa'"" Sual 57 - SC04 68.40 172.24 10/0' -10.26 11.20
~oow.TH Sai"" Sual 67 SCOB 68.03 167.00 10/0' -20.08 12.44
~oow.TH Sai"" Sual 78 SB07 68.34 166.80 10/01 -20.04 11.01
~oow.TH Sa'"" Sual 80 SB02 67.22 170.34 10/0' -10.75 10.76
~oow.TH Saitta Sual 88 SA03 65.00 169.3' 10/0' -20.23 10.84
~oow.TH Sa'"" Sual 81 SA07 65.73 168.62 10/0' -20.35 12.55
~TH Sa'"" Sual 40 SEO' 69.88 177.88E 10/0' -19.85 15.44
~oow.TH Sa'"" Sual 40 SE04 70.40 178.40E '0/01 -20.00 14.55
CXlA:PCD c.lonU.IO. Sual 20 SF04 70.8' 173.40 10/81 -25.32 13.83
CXlA:PCD c.lonu. Sual 35 SF08 7l.1' 176.50 10/81 -23.71 10.46
CXlA:PCD c.lonu. Sual 82 5802 67.22 170.34 10/81 -21.51 0.62
CXlA:PCD COIIonu. Sual 6 SA07 65.73 '68.63 10/81 -21.53 8.02
CXlA:PCD Calanu. sua, 14 SCOBB 68.04 168.48 10/0' -23.62 11.02
CXlA:PCD COIIonua sua, 18 SK3A 7l.15 150.05 10/0' -24.38 10.07
CXlA:PCD c.lonu. Sual 37 SE04 70.40 178.4eE 10/8' -22.82 10.86
CXlA:PCD COIIonu. sua, 46 SEO' 68.88 177.88E 10/81 -22.61 11.09
CXlA:PCD COIIonu. sua, 53 SC02B 68.10 177.60 10/01 -21.02 10.85
CXlA:PCD c.lonu. Sual 60 SC04 68.40 172.24 10/01 -21.07 0.58
CXlA:PCD COIIonu. sua, 66 SCOB 68.03 167.00 10/01 -2' .81 10.54
CXlA:PCD Calanu. Mi. sua, 86 SA03 65.00 160.31 10/01 -22.32 8.80
CXlA:PCD COIIonu. 10. sua, 80 SA07 65.73 168.62 10/81 -23.05 , 1.86
CXlA:PCD COIIonu..... sua, 74 SB07 68.34 166.80 10/0' -21.47 0.50
CXlA:PCD COIIonu'lO. sua, 10 SA07 65.73 168.63 10/81 -20.63 '0.28
CXlA:PCD COIIonu.lO. sua, 25 SK3A 7l.15 158.05 10/01 -23.12 12.13
CXlA:PCD COIIonu.lO. sua, 48 SEOI 69.88 177.88E 10/0' -21.00 12.20

, CXlA:PCD c.lonua 10. sua, 42 SE04 70.48 178.48E 10/01 -21.64 11.57
CXlA:PCD Eucllonua buna;i sua, 60 SC04 68.40 172.24 '0/8' -23.47 7.88
CXlA:PCD Eucllonu.bunaii Sual 3 SA07 65.73 168.63 10/81 -21.45 8.27
CXlA:PCD Eucllonu. bunaii Sual 16 SCOBB 68.84 168.40. 10/81 -20.65
CXlA:PCD Eucatanua bunaii Sual 51 SC028 68.10 177.60 10/01 -27.23 8.'6
CXlA:PCD Eucllanua bun" Sual 77 5807 68.34 166.80 10/01 -21.80 8.03
CXlA:PCD Eucalanua bun ii Sual 81 5802 67.22 170.34 10/8' -21.44 8.27
CXlA:PCD Eucal.....a bun ii Sual 86 SA03 65.80 160.31 10/8' -20.58 8.60
CXlA:PCD Eucalanua bun ii , Sual 80 SA07 65.73 '88.62 10/8' -22.36 1.82
CXlA:PCD Eucalanua bun it Sual 65 SCOB 68.03 167.80 10/01 -20.87 0.06
CXlA:PCD N.oca.lanul aiatatua Sual I SA07 65.73 188.63 10/01 -20.62 8.72
CXlA:PCD Neocaianul ai'tatua Sual 18 SCOBB 68.04 168.48 10/0' 12.34
CXlA:PCD Neocalanua cri,tatua Sual 83 SC04 68.40 172.24 10/8' -22.18 0.80
CXlA:PCD Neocal."ul cristatu. Sual 80 SCOB 68.03 167.80 '0/01 -21.86 10.34
CXlA:PCD Neocal."u, crinuu. Sual 76 5807 68.34 166.80 10/81 -2'.62 8.83
CXlA:PCD Neocal."u, ai'tatua sua, 83 SB02 67.22 170.34 10/81 -21.26
CXlA:PCD Neocal."u. cri'tatu. Sual n SA07 65.73 168.62 '0/01 -18.28
CTBCJlI«:f£ Sual 30 SF04 70.8' 173.40 10/01
EUPHAUSRO Sual 8 SA07 65.73 168.63 10/01 -20.28 11.30
EUPHAUSnO Sual 55 SC02B 68.10 177.60 '0/0' -23.04 8.56
EUPHAUSnO sua, 56 SC02B 68.10 177.60 '0/8' -23.08 8.83
EUPHAUSnO F.urcillia sua, 32 SF08 7l.11 176.50 '0/01 -21.47 3.82
EUPHAUSnO Furcillia sua, 27 SF04 70.81 173.48 '0/9' -21.54 0.10
EUPHAUSnO Medium sua, " SCOBB 68.84 168.48 '0/81 -20.78 '1.05
EUPHAUSRO Small sua, 12 SCOBB 68.84 168.48 '0/81 -10.84 8.50
EUPHAUSnO Sual 75 S807 68.34 166.88 10/81 -20.36 10.47
EUPHAUSRO Sual 4 SA07 65.73 168.63 10/8' -21.04 10.73
EUPHAUSnO Sual 21 SK3A 7l.15 150.05 10/01 -22.74 12.24
EUPHAUSIIO Sual 58 SC04 68.40 172.24 10/81 -10.05 0.10



SAY'LE DESCFlF'11ON CRUISE SAMPLEID STATION LATITUDE l.OfGITUlE CAllE DELC13 DELN15
; N W MM/YYl (ppt 'DDt

EUPHAUSIID, Suel Ie scas 68.13 '67.~1 1011' ·11.57 1.12
EUPHAUSllD i Suel 71 SB02 67.22 170.34 1011' ·11.4' 8.18
EUPHAUSIID, Suel 87 SA03 65.10 168.31 10111 ·20.76 1.11
EUPHAUSIID sue, 12 SA07 65.73 166.62 '0111 ·20.46 11.06
EUPHAUSllD ; sue, 50 SC02B 68.10 177.60 10111 ·22.50 8.14
M'ISlIlACEA La,.... sue, 41 SE04 70.41 178.4llE '0111 ·'8.57 12.24
M'ISlIlACEA' Suel U SA07 65.73 168.62 10111 ·22.10 12.15
MV'S~ Suel 17 SC08B 68.14 168.•1 10111 ·20." 11.62
_LARVAE Suel 8 SA07 65.73 168.63 '0111 ·18.17 1.48
_LARVAE Suel 15 SC08B 68.14 168.•8 10111 ·11.82 10.14
SHRlMP LARVAE sue, 22 SK3A 71.15 151.Q5 10/81 ·20.64 '1.11
_LARVAE sue, 28 SF04 70.81 173.•1 10/81 ·22.47 10.44
_LARVAE Suel 33 SF08 71.1' 176.50 10/11 ·2'.01 10.43
SHRIMP LARVAE Suel 68 scas 68.13 167.QI 10/81 ·20.67 l.tI
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Appendix 2. a13c and a15N values for bowhead whale tissues.
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WHALE -86Bl
',""

DATE KILLED - 27 APRIL 1986
LOCATION - BARROW ALASKA
SEX- MALE
BODY LENGTH. 82 m
BALEEN LENGTH. 1.2 in
AVERAGE DEL C13 • -18.81

TISSUE DELC13 DEL N15
(Dol loot

MUSQ.E -19 .•3 15.2.

BALEEN LENGTH DELC13 DELN15
em loot (Dol

0.0 -18.8.
2.5 -18.50
5.0 -18.5.
7.5· -18 .•9
10,0 -18.3.
12.5 -18,8.
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 -19.2.
37.5 -19.53
.0.0 -19.89
.2.5 -19.66
.5.0 ·19.06
.7.5 -18 .• '
50.0 -18.27
52.5 -18.39
55.0 ·18 .•5
60.0 -18 .•7
65.0 -18 .•0
70.0 -18.89
75.0 -18.86
80.0 -18.31
85.0 ,18.37
90.0 ·17.98
95.0 -,8 .• '
100.0 -18.35
105.0 -18.2.
110.0 -18.U
115.0 -18.89
120.0 .-18.72
125.0 -19. ,.
130.0 ·19.09
135.0 -19.02

WHALE -86B2

DATE KILLED - 27 APRIL 1986
LOCATION - BARROW, ALASKA
SEX· MALE
BODY LENGTH-8.7m
BALEEN LENGTH - 0.52 m
AVERAGE DEL C13. -18.7.
AVERAGE DEL N15. 15.82

TISSUE DELC13 DEL N15
1001 (001

IlUJIIIlER ·25.81
MUSQ.E -20.10 1•.83

BALEEN LENGTH DELC13 DELN15
em (PP' (PPI

0.0 ·19.16 15.89
2.5 -18.87 16.76
5.0 15.H
7.5 -18.25 15.U
10.0 -18.31 15.10
12.5 -18.52 15.67
15.0 -18 .•6 15.73
17.5 -18.73 15.36
20.0 -18.51 15.8.
22.5 -18.50 15.99
25.0 15.79
27.. 5 ·18.58 16.80
30.0 -19.01
32.5 -19.31 15.59
33.5 ·19.70 15.68
37.5 ·19.80 1•.79
.0.0 -19 .•5 16.01
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.2.5 "9.56 17.•8

.5.0 -19 .•8 18.85

.7.5
50.0 -19.11 15.•2
52.5 15.16
55.0 -18.18 18.2.
57.5 ·17.89 18.00
80.0 -17.8. 15.51
82.5 ·17.80 15.05

WHALE -86B3

DATE KILLED - 30 APRIL 1986
LOCATION - BARROW, ALASKA
SEX-FEMALE
BODY LENGTH. 8.9 m
BALEEN LENGTH. 1.6 m
AVERAGE DEL C13. -19.09
AVERAGE DEL N15. 1•.•2

TISSUE DELC13 DEL N15
(PPI IDPt

MUSQ.E -20.56 12.8.

BALEEN LENGTH DELC13 DELN15
em IDOl loot

0.0 -19.32 15.09
2.5 -18.90 1•.52
5.0 -19.10 1•.51
7.5 '18.93 ".79
10.0 -18.80 1•. "
12.5 -20.80
15.0 ·22.22 12.92
17.5 ·22.30 13.30
20.0 -20.77 13.9.
22.5 '19.76 1•.80
25.0 -19 .•6 15.•5
27.5 -19.51 ".87
30.0 -19.67 1•.32
32.5 ·19.•• 13.78
35.0 -19.80 13.95
37.5 '20.35 13."
39.0 -21. ,. 13.13
.2.5 -19.H 1•.01
.5.0 -18.50 I ....

• 7.5 -18 .•6 . 1•. 18
50.0 -18.81 1•.82
52.5 ·18.85 ".82
55.0 -18.59 " .•8
57.5 ·18.88 1•.30
80.0 "9.99 13.•9
82.5 ·20.23 12.99
85.0 ·19.3. 1•.07
87.5 -18.73 1•.72
70.0 -18.51 1•.91
72.5 ·18.92 1•.59
75.0 -18.89 13.90
80.0 -19.19 13.58
85.0 ·19 .•• 13.52
90.0 -18.86 1•.22
95.0 ·18.29 1•.86
100.0 -18.53 15.05
105.0 , "8.85 ".18
110.0 -18.99 13.70
115.0 -18.88 13.70
120.0 -17.87 15.53
125.0 -17.80
130.0 -17.92 1•.85
135.0 ·17.87 1•.98
'.0.0 -18.0. 15.•9
'.5.0 ·18.23 15.57
150.0 -18 .•8 15.57
155.0 -18.29 1•.33
180.0 -18.10 18.27
185.0 -17.98 15.58
170.0 -18.03 15.06

WHALE -86B.

DATE KILLED - I MAY 1986 -

LOCATION - BARROW ALASKA
SEX· MALE
BODY LENGTH - 8.9 m
BALEEN LENGTH - 1.3 m
AVERAGE DEL C13. -18.n
AVERAGE DEL N15. 1•.88

TISSUE DELC13 DELNt5
1001 100'



, lLlSClE -18.55 15.56,
BALEEN LENGTH DELC13 DELN15
I em 1001 (001

, 0.0 -18.18 16.20
2.5 -18.50 14.62

· 5.0 -18.08 14.08
7.5 -18.78 14.38, 10.0 -18.82 13.87
12.5 -18.84 15.22
15.0 -19.42 15.19

I 17.5 -19.38 14.99, 20.0 -19.83 15.15
22.5 -18.70 14.72, 25.0 -21.73 13.63

L 27.5 -22.05 12.19

• 30.0 -19.72 14.25, 32.5 -18.63 14.87
35.0 -18.36 U.75
37.5 -18.49 15.12, 40.0 -18.85 14.60
42.5 -18.88 13.91
45.0 -20.15 14.75
47.5 -20.70
50.0 -19.54 13.27, 52.5 -18.70 14.78

• 55.0 -18.46 15.53
57.5 -19.06 14.89

I 80.0 -18.65 U.87, 62.5 -18.70 14.12
65.0 -18.73 13.64

L 67.5 -18.99 12.73
I 70.0 -19.08 U.OO, 72.5 ·18.21, 75.0 -18.06 15.15

· 17.5 -18.35 15.31

• 80.0 -18.54 14.40
[ 82.5 -18.17 15.08

85.0 ·18.32 14.57, 87.5 -18.71 13.78
GO.O -18.17 13.80

! 82.5 ·18.78 13.85, 85.0 -18.42, 87.5 -17.69 15.62, 100.0 ·17.50 15.58
105.0 -17.71 15.46

l 110.0 -17.54 15.28, 115.0 -17.89 15.23, 120.0 ·18.73 14.27, 125.0 -18.12 15.05, 130.0 -17.65 15.18
135.0 -17.23 16.30, 140.0 -17.54 16.18

~ 145.0 -17.85 15.78
150.0 -18.58 U.18

t,
WHALE - 88B5

I
DATE KILLED - 4 MAY ,_
LOCATION - BARROW. ALASKA
SEX-MALE
BODY LENGTH- 8.1 m
BALEEN LENGTH - 0.85 m
AVERAGE DEL CI3 - -18.23
AVERAGE DEL NI5. 15.67

I, TISSUE DELCI3 DELNI5
I Innl (DOl
I
I lLlSClE ·19.10 14.42
• VISCERAL FAT -24.42
I
IBALEEN LENGTH DELCI3 DEL N15, em 1001 (001

I 0.0 -18.76 17.80
! 2.5 -18.24 16.86

5.0 -18.07 16.22
7.5 -18.07 18.18
10.0 -18.08 15.U

i 12.5 -18.18
15.0 -17.86 15.87
17.5 -18.01 15.88
20.0 -18.15 16.20
22.5 -18.41 16.06
25.0 ·18.62 18.10
27.5 -18.59 18.08
30.0 -18.18 18.24
32.5 -18.23 18.22
35.0 -17.GB 15.87
37.5 -18.08 16.40
40.0 16.06
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42.5 -18.03 15.80
45.0 -18.06 16.26
47.5 -18.28 15.70
50.0 -18.23 15.72
52.5 -18.33 15.85
55.0 "8.27 15.88
57.5 -18.48
80.0 -18.46 15.59
82.5 -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
17.5 -18.70 15.82
80.0 -18.67 15.11
82.5 -18.46 15.18
85.0 -18. II U.82
87.5 -18.31 14.97
90.0 -17.29 14.86
82.5 -17.02 14.81
85.0 -17.06 13.U
87.5 -17.20 13.62
100.0 12.88

WHALE - 88B8

DATE KILLED - 5 MAY ,_
LOCATION - BARROW ALASKA
SEX-FEMALE
BODY LENGTH _ 12.3 m
BALEEN LENGTH - 2.3 m
AVERAGE DEL CI3. -19.30
AVERAGE DEL NI5 - 13.63

TISSUE DELCI3 DELN15
'ftnt IMi

lLlSClE -18.68 12.82
lLlSClE -19.73 13.38
lLlSClE -19.17 13.89

VISCERAL FAT -25.88

BALEEN LENGTH DELCI3 DELN15
em Inn, Innl

0.0 '18.40 14.30
2.5 -18.37 14.18
5.0 -18.44 14.71
7.5 ·18.36 14.11
10.0 '19.84 13.84
12.5 -19.95 13.47
15.0 -20.16 13.72
17.5 -18.83 13.83
20.0 -19.U 14.U
22.5 -18.78 13.76
25.0 -18.82 14.05
27.5 -20.24 13.45
30.0 -18.81 12.U
32.5 -20.80 12.U
35.0 -18.U 13.55
37.5 -18.21 13.87
40.0 -18.51 13.6G
42.5 -18.73 13.84
45.0 '18.87 13.6G
47.5 '19.20 13.U
SO.O -20.19 13.13
52.5 -20.28 13.25
55.0 -18.38 13.34
57.5 '18.80 13.89
80.0 -18.33 14.10
82.5 -18.46 13.23
85.0 -18.81 13.37
87.5 -19.14 12.01
70.0 -19.26 12.52
72.5 -18.40 12.76
75.0 -18.20 13.20
17.5 -19.10 14.24
80.0 -18.86 14.00
82.5 14.08
85.0 -18.60 13.81
87.5 13.56
80.0 -18.U 13.18
82.5 -19.33 12.78
85.0 -19.25 12.93
87.5 13.77
100.0 -18.11 13.88
102.5 13.75
105.0 -18.74 13.51
107.5 13.77
110.0 -19.68 13.28
112.5 12.34
115.0 -19.97 12.86
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I
I
I
I
.1
I
I
I
I
I
I

I
I
I
I
I
I
I

117.5 -18.86 1•.51
120.0 -17.65 ,1 •.61
125.0 -18.33 1•.16
130.0 -19.55 13.•5
135.0 -19.55 12.97
1.0.0 ·19.11 1•.76
1.5.0 ·18.82 13.97
lH.5 ".70
150.0 -19 .•3 13.75
155.0 -20.83 12.31
180.0 -19.02 1•.01
182.5 15.56
165.0 -18.85 1•.98
170.0 -19.23 13.70
175.0 -21. 15 12.• 1
180.0 -20.0• 13.•7
185.0 -18.89 1•.82
190.0 -19.01 ".08
195.0 11.29
200.0 -19.82 13.5.
205.0 -18.68 1•.•6
210.0 -17.5. 13.50
215.0 -21. 16 12.55
220.0 -19.81 13.2.
225.0 -18.30 1•.7.
230.0 -20 .• 1 13.85
235.0 -20.59 12.88
2.0.0 -19 .•5 13.99

WHALE-88B7

DATE KILLED' 6 MAY 1988
LOCATION· BARROW. ALASKA
SEX· MALE
BODY LENGTH _ 10.7 m
BALEEN LENGTH. 2.0 m
AVERAGE DEL C13 _ -19.07
AVERAGE DEL N15 • 13.87

TISSUE DELCI3 DELNI5
'DDt 'DDt

IotJSCLE ·20.25 15.56
wsa..e -19.97

VISCERAL FAT -2•.87

BALEEN LENGTH DELC13 DEL NI5
em 'DDt 'DDt

0.0 -19.30 15.30
2.5 -19.22 13.61
5.0 -19.09 1•.•8
7.5 -19.16 1•.72
10.0 -18.58 1•.59
12.5 -19.21 13.87
15.0 -20.18 1•.05
17.5 -20.39 13.85
20.0 -19.90 1•.10
22.5 -19.83 1•.57
25.0 -19.99 1•.79
27.5 -19.98 13.89
30.0 -22.25 13.18
32.5 -21.95 13.30
35.0 ·19.80 13.51
37.5 -19.05 13.U
.0.0 -18.80 13.89
.5.0 -18.59 1•.•7
50.0 -18.72 ".17
55.0 -19.5. 13.39
80.0 ·18.07 1•.1 I
65.0 -18.79 1•.10
70.0 ·19.17 13.•9
75.0 ·19 .•2 12.75
80.0 -18.81 1•.•8
85.0 -19.02 1•.31
90.0 -18.92 13.55
95.0. -19 .•7 12.92
100.0 -18.5. 13.98
105.0 -18 .•9 13.59
110.0 -18.28 12.59
115.0 -18.95 12.32
120.0 ·18 .•8 13.83
125.0 -18.00 ".97
130.0 -18.06 1•.53
135.0 -18.78 13.53
1.0.0 -18.79 12.71
1.5.0 ·18.38 1•.59
150.0 ·17.55 1•. 16
155.0 ·17.93 1•.37
180.0 -19.99 13.33
165.0 '19.05 13.01
170.0 -17 .•5 1•.81
175.0 -17.18
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180.0 -18.78 13.53
185.0 ·-19.57 12.92
190.0 -19.23 1•. 12

WHALE· 88KKI

DATE KILLED· 10 SEPTEMBER 1988
LOCATION· KAKTOVIK ALASKA
SEX· FEMALE
BODY LENGTH. 7.8 m
BALEEN LENGTH. 1.3 m 'Dr ri- and loft Dim
AVERAGE DELCI3 RIGHT _ -19.10
AVERAGE DEL CI3 LEI" . -18.90
AVERAGE DEL NI5 RIGH . 1•.00
AVERAGE DEL NI5 LEFT • 1•.57

TISSUE DELC13 DEL NI5
IDDt -(DDt)

BLUBBER -25.99
BLUBBER -28.06
BLUBBER -28.02
wsa..e -21..5 13.91

VISCERAL FAT -27.89
VISCERAL FAT -26.60
VISCERAL FAT -27.83

BALEEN LENGTH DELCI3 DELN15
em Innt IDDt

88KK1 RIGHT
0.0 '20.59 13.02
5.0 -20.01 1•.0.
to.O ·18.65 1•. 17
15.0 ·18.,. 1•.H
20.0 -19 .•• 13.78
25.0 -18.76 1•.29
30.0 ".90
35.0 -19.51 13.87
.0.0 -21.19 12.92
.5.0 '18.89 12.26
50.0 ,18.08 1•.61
55.0 '18.55 1•.•8
60.0 -18.32 1•.79
65.0 -18 .•• 1•.67

88KKI LEFT
0.0 -20.98 13.21
5.0 13.91
10.0 -18.3. 1•.59
15.0 -18.07 1•.28
20.0 -19 .•• 13.U
25.0 1•.17
30.0 -18.39 1•.83
35.0 ·19.85 1•.28
.0.0 ·21.U 12.27
.5.0 ·18." 13.28
50.0 -18.03 1•.•7
55.0 ·18.69 1•.38
80.0 ·18.28 12.23
85.0 -18.29 15.29
70.0 1•.U
75.0 ·18.89 1•.82
80.0 ·18.89 1•.89
85.0 '19.21 1•.37
90.0 ·19.05 ,..,.
95.0 -18.3. 15.83
100.0 -18 .•2 18.H
105.0 -18 .•9 18.5.
110.0 -18.59 16.22
115.0 ·18.97 15.92
120.0 ·18.•9 15••3
125.0 ·18.U 15.18
130.0 -19.30 ".77
135.0 -19.27 1•.81
1.0.0 -19.11 1•.5.
1.5.0 1•.55

WHALE • 88KK2

DATE KILLED· 17 SEPTEMBER 1988
LOCATION· KAKTOVIK ALASKA
SEX· FEMALE
BODY LENGTH. 17.1m
BALEEN LENGTH - 3.8 m
AVERAGE DEL C13. -17.80
AVERAGE DEL NI5 • 1•.39

TISSUE DELC13 DEL N15
-i.... IDDil

BLUBBER -25.35
CQ.l.AGEN -18.39
CQ.l.AGEN -16.(8 16.06



; t.USCl.E -19.01 13.80

t.USCl.E -19.05 13.90, t.USCl.E ·18.98, t.USCl.E ·19.46 13.89
VISCERAL FAT -25.02
I

BALEEN l.ENGlli DELC13 DEL NI5

em 1001 100'

I 0.0 -18.43 15.12, 2.5 -18.85
5.0 ·18.95

1 7.5 -18.15, 10.0 -18.08 15.30, 12.5 -18.07 15.81
, 15.0 ·17.35 14.66

17.5 -17.36 14.43
i 20.0 -18.45 15.12
[ 22.5 ·18.88 14.99, 25.0 -18.38 15.28
[ 27.5 -18.09 14.80

30.0 -18.40 15.06
[ 32.5 ·18.73 14.96
, 35.0 '·18.88 14.38, 37.5 -18.57 14.29

• 40.0 -19.23 14.10

42.5 -18.10 14.36
[ 45.0 -17.31 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
80.0 -18.83 14.27

[ 82.5 -17.97 15.50, 85.0 ·17.94 15.28

87.5 -18.42 15.46
70.0 -18.42 14.80

72.5 -18.23 13.72
75.0 -19.08 13.59
77.5 -17.79 13.55
80.0 -18.15 14.91
82.5 -17.94 15.05
85.0 -18.09 14.40, 87.5 -17.18 14.34

[ 90.0 -17.92 13.38
I 92.5 -18.77 13.38
[ 95.0 12.88

97.5 ·18.75 13.80
I 100.0 14.22

102.5 ·17.87 14.59
, 105.0 -17.95 14.51, 107.5 ·18.92 14.44

! 110.0 ·17.84
112.5 -18.25 13.28
115.0 ·17.94 13.00
\17.5 -17.91 14.95
120.0 -17.88 15.11

[ 122.5 -17.57 14.45
125.0 -17.69 14.37
127.5 -17.38 14.33, 130.0 -18.78 13.45

• 132.5 -18.26
135.0 -18.90 13.70
137.5 \3.78
140.0 -17.82 13.13

[ 147.5 -17.89 14.31
I 150.0 -17.39 13.10
I 152.5 -18.48 13.82
; 155.0 -19.48 13.21

157.5 -18.39 13.45
; 180.0 ·18.18 13.39
[ 182.5 -18.21 18.08
; 185.0 -16.98 13.38

187.5 ·17.01 15.15
; 170.0 ·17.01 13.75

172.5 ·18.26 14.12
175.0 .18.67
177.5 ·19.04 14.71, 180.0 -17.3\ \5.97

I 182.5 -17.21 18.03
185.0 -17.10 14.83
187.5 -17.84 14.14

i 190.0 -19.73 13.33
192.5 -19.33 13.05, 195.0 -18.25 14.49

, 197.5 -17.40 18.21
200.0 -15.98 15.01
202.5 ·17.22 15.32
205.0 ·16.15
207.5 -17.92 13.17
210.0 -18.28 14.08, 215.0 .16.8\ 18.\6
220.0 -18.83 14.07
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225.0 -18.14 13.98
230.0 -17.43 15.37
235.0 -16.53 15.05
240.0 ·18.67 13.83
245.0 -19.19 12.85
250.0 -\7.74 15.03
255.0 -\8.81 13.89
280.0 -\9.05 13.46
285.0 ·\8.77 14.\2
270.0 -17.95 15.88
275.0 ·18.07 13.51
280.0 -18.23
285.0 -18.47 11.78
290.0 -17.51 14.19
295.0 -17.89 13.50
300.0 -18.81 14.78
305.0 -17.77 13.85
310.0 -17.80 14.55
3\5.0 -18.98 14.14
320.0 ·\7.\8 13.88
325.0 -18.27 15.51
330.0 -15.58 14.12
335.0 -18.24 14.18
340.0 -17.78 14.78
345.0 -18.45 18.14
350.0 -16.83 14.53
355.0 '16.23 14.74
380.0 -16.23 14.91
385.0 -15.96 14.75
370.0 ·15.23 14.1 \
375.0 -18.04 14.21
380.0 -\8.03 \5.83

WHALE - 86KK3

DATE KILLED· 26 SEPTEMBER 1986
LOCATION· KAKTOVIK, ALASKA
SEX- MALE
BOOY LENGlli - 10.4 M

BALEENLENGTH-l.9m
AVERAGE DEL C13. ·19.30
AVERAGE DEL NI5. IU5

TISSUE DELCI3 'DEL NI5
1001 'on,

BWB8ER -26.53
caJ.N:lEN 14.96
caJ.N:lEN -18.23 15.79

t.USCl.E ·21.33 12.74
t.USCl.E ·21.43 17.19

VISCERAL FAT -28.95
VISCERAL FAT ·28.08

BALEEN LENG1li DELC13 DELNI5
em 1001 loot)

0.0 -21.92 13.48
2.5 -21.88 13.00
5.0 -20.85 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 12.94
27.5 -20.92 12.83
30.0 -19.77 13.95
32.5 -19.20 14.86
35.0 -19.20 15.22
37.5 -19.49 14.98
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
60.0 -18.32 14.7\
85.0 14.35
70.0 -19.59 13.28
75.0 ·19.58 13.94
80.0 -18.75
85.0 ·18.72 14.77
90.0 -18.98 13.93
95.0 -19.29 13.46
100.0 ·19.18 13.59
105.0 ·18.85 \5.01
\10.0 -18.56 15.35
115.0 -18.15 14.19
120.0 -19.03 14.37
125.0 -19.25

II

II
Il
II
II
II
II
II
II
II
UI

I
It
I
I



I
I
I
I

·1

I
I
I
I
I
I

I
I
I
I
I
I
I
I

130.0 -18.78 1•.27
135.0 -18 ..19 15.21
'.0.0 -18.27 .. 1.5.U
'.5.0 -18.28 15.30
150.0 -18.32 15.83
155.0 -18.58 15.2.
180.0 -I8.U 15.18
185.0 -18.83 15.28
170.0 -18 .•8 18.23
175.0 -18.27 15.88
180.0 -18.38 15.88
185,0 -18.30 15.32
180.0 -18 .•8 15.5.

WHALE - eewwI

DATE KILLED· 5 MAY 1988
LOCATION - WAINWRIGHT, ALASKA
SEX-MALE
BODY LENGTH - 15.9 m
BALEEN LENGTH _ 2.&9 m
AVERAGE DEL CI3. -17.28
AVERAGE DEL NI5. 1•.01

TISSUE DELC13 DELN15
IDD' IDOl

MUSQ.E -18.8. 1•.38
VISCERAL FAT -2•.98
VISCERAL FAT -2•.88

BALEEN LENGTH DELCI3 DELNI5
em (ppl (ppl)

0.0 -18.13 1•.81
2.5 -18.21 1•.8.
5.0 -17.81 1•.53
7.5 -17.77 I•. U
10.0 -17.98 13.80
12.5 -18 .•• 13.37
15.0 -18.80 1•.•9
17.5 -18.U 1•.•5
20.0 "8.18 1•.21
22.5 -18.58 1•.•7
25.0 -18.59 15.18
27.5 -18.88 1•.08
30.0 "8.08 1•.08
32.5 -17.52 12.95
35.0 -17.93 13.89
37.5 -17.88 1•.37
.0.0 -17.85 13.28
.2.5 -17.83 1•.27
.5.0 -18.15 13.8.
.7.5 -18.18 1•. 11
50.0 -17.88 12.79
52.5 -18.88 13.87
55.0 -17.20
57.5 -17.27 13.• '
80.0 -17.90 13.57
82.5 -18 .•• 13.•2
85.0 -17.88 1•.38
87.5 -17 .•5 1•.28
70.0 -17.58 1•.23
72.5 -17.55 13.15
75.0 -17.73 13.28
77.5 -18.15 13.70
80.0 -17.71 13.83
82.5 -17.52 1•.00
85.0 -17 .•8 1•. 11
87.5 '17.51 12.71
90.0 -17.58 13.H
92.5 -18.22 13.10
85.0 -17 .•• I•.H
97.5 -17.20 1.,78
100.0 -17.08 1•.31
lC12.5 -18.88 _1•.85
105.0 -17.30 13.83
107.5 -18.21 1•.20
110.0 -18.32 1•.27
112.5 -17.79 1•.03
115.0 -17.28
117.5 -17.70 1•.3.
120.0 '18.88 13.71
122.5 -18.57 13.U
125.0 -18.80 12.97
127.5 -18.8. U .• '
130.0 -18.03 15.82
132.5 -18 .•8 15.11
135.0 -17.01 1•.59
137.5 -17.28 1•. 11
'.0.0 -18.18 1•.29
'.2.5 -18.38 13.88
'.5.0 -17.10 15.37

80

lH.5 -17.21 15.52
150.0 -17.31 1•. 17
152.5 -17 .•5 13.85
155.0 -18.U 13.85
157.5 -18.H 13.23
180.0 -17.82 12.•8
182.5 -17.22 1•.05
185.0 -18.88 1•. 30
187.5 -17.02 13.20
170.0 -17.22 13.•7
172,5 -18.57 13.88
175.0 -17.82 13.18
177.5 -I7.U 1•.2.
180.0 -17 .•0 13.30
185.0 -18.28 13.87
180.0 -17.2. 13.80
185.0 -18.88 1•.7.
200.0 -18.88 13.81
205.0 -18 .• ' 13.81
210.0 -18.88 15.22
215.0 -18.72 13.28
220.0 -17.70 12.30
225.0 -17 .•8 1•.82
230.0 -17.57 1•.58
235.0 -17.55 13.88
2.0.0 -18.28 13.81
2.5.0 -17.18 1•.88
250.0 -17.33 13.18
255.0 -18 .•3 13.58
280.0 -17.81
285.0 -17 .•2 13.8.
270.0 -17.17 13.85
275.0 -17.07
280.0 -18.50 1•.82
285.0 -,8 .• , 1•.33
280.0 "8.85 13.83
285.0 -18.83 1•.88
300.0 -18.82 13.•0
305.0 -17.80 13.88
310.0 -18.81 1•.78
315.0 -18 .•8 13.70

WHALE - eeWW2

DATE KILLED - 10 MAY 1988
LOCATION - WAINWRIGHT ALASKA
SEX-FEMALE
BODY LENGTH- 17.7m
BALEEN LENGTH - 3. 1m
AVERAGE DEL C13. -17.73
AVERAGE DEL N15. 1•.20

TISSUE DELC13 DELN15
100' IDDI

BlUBBER -25.77
MUSQ.E -18.35 13.82

IlAI.EEN LENGTH DELC13 DEL N15
em 1001 IDDI

0.0 -18.21 15.21
2.5 -18.15 13.83
5.0 '18.08 1•.•8
7.5 -17.U 1•.87
10.0 -17.78 1•.95
12.8 -17.3. 1•.88
15.0 -17.7. 1•.29
17.5 -17 .• ' 1•.25
20.0 -19.02 1•.88
22.5 -I8.U 1•.20
25.0 -18.33 13.53
27.5 -18 .•8 1•.50
30.0 -18.80 1•.77
32.5 -19.01 1•.09
35.0 -18.09 13.•8
37.5 -18.98 13.70
.0.0 -I9.U 13.18
.2.5 -17.59 13.81
.5.0 -17.88 13.38
.7.5 -17.80 12.85
50.0 -18.05 1•.98
52.5 -17.78 1•.3.
55.0 -17.81 1•.09
57.5 -18.02 13.88
80.0 -18.28 U.23
82.5 -17.58 13.28
85.0 -17.50 1•.78
87.5 -18.09 1•.28
70.0 -19.18 13.80
72.5 13.33
75.0 -18.81 13.58
77.5 -17.81 12.89



UI

II

II
II

I

II

I

,

II
_I-17.72 15.27

315.0 -18.89 13.7480.0
82.5 '-17.87 14.90

317.5 -19.54. 13.11
85.0 15.09 , 320.0 -17.81 14.10
87.5 -17.58 13.98

322.5 -18.88 15.14

_:90.0 -17.5' 13.87
325.0 -18.80 15.39

92.5 -17.87 15.20
327.5 -18.83 14.74

I 95.0 -18.39 13.39 330.0 -18.28 14.00
I 97.5 -17.94 12.24 332.5 -15.98 12.85
I 100.0 -17.40 14.21 335.0 -18.74 13.93, 102.5 -17.39 14.81 337.5 -17.88 14.72

_:I 105.0 -17.34 14.38 340.0 -18.95 13.42, 107.5 -17.19 13.25 342.5 -18.89 14.13, 110.0 -17.81 13.70 345.0 -16.42 15.77
I 112.5 -18.53 347.5 14.84
! 115.0 -17.84 12.45 350.0 -18.75 13.53
I 117.5 -17.91 11.88 352.5 -18.98 13.51

II, 120.0 -17.49 14.81 355.0 -17.91 14.08
I 122.5 -17.53 14.14

357.5 -18.20 13.97
I 125.0 -17.48 13.62 360.0 -16.84 14.82
! 127.5 -18.28 13.35 362.5 -17.11 15.10
I 130.0 -18.88 13.35

365.0 -16.48 14.34
r 132.5 -17.08 14.43

367.5 -16.66 14.29

II
I 135.0 -17.56 13.08

370.0 -17.81 14.75
i 137.5 -17.25 13.45

372.5 -17.78 '4.25
i 140.0 -17.06 14.70, 142.5 -16.78 15.39

145.0 -17.37 13.57
WHALE - 87Bl

147.5 -18.07 13.35

Il150.0 -18.02 '3.64 DATE KILlED - 1 MAY 1987
152.5 -18.62 14.00

LOCATION - BARROW ALASKA
'55.0 -16.57 15.95

SEX-MAlE
157.5 -16.4' 14.95

BOllY LENGTH. 9.3 m
180.0 -16.16 15.50

BAlEEN LENGTH. I.GB m
162.5 -16.49 13.68

AVERAGE DEL C13 - -19.45 n165.0 -17.32 13.38
AVERAGE DEL N15. 13.72

187.5 -'8.10 13.29
'70.0 -17.47

I 172.5 -17.26 15.68
BALEEN lENGTH DELC13 DEL N15

l 175.0 ' -17.58 16.37
em I••, I.oilI 177.5 -17.77 14.90

II 180.0 13.42
0.0 -19.92 15.01

182.5 -18.57 14.09
2.5 -19.14 15.02

I 185.0 -18.83 13.42
5.0 -19.03 14.65

I 187.5 -18.39 12.02
7.5 14.82

I 190.0 -18.33 12.84
10.0 -19.03 13.54, 192.5 -17.11 14.45
12.5 -19.62 13.21 (.

II 195.0 -17.38 15.42
15.0 -21.38 12.42

I 197.5 13.87
17.5 -23.18 12.06, 200.0 -17.06 14.12
20.0 -21.52 13.35I 202.5 -18.34 14.27
22.5 -19.68 13.87

I 205.0 . -17.99 15.44
25.0 -19.07 13.78, 207.5 -17.05 15.83
27.5 -19.16 14.13

I210.0 -17.03 15.25
30.0 -16.78 13.91i 212.5 -17.22 14.15
32.5 -18.94 13.56I 215.0 -18.82 14.10
35.0 -22.88 12.76217.5 -17.42 13.56
37.5 -22.14 12.30 I·I 220.0 , -16.36 14.21
40.0 -20.97 12.34

I 222.5 -17.51 14.54
42.5 -19.62 13.61, 225.0 '17.34 15.26
45.0 14.12

I 227.5 -17.78 15.08
47.5 - -20.20 14.06I 230.0 -17.93 14.35
50.0 -19.53 13.79! 232.5 -17.67 14.55
52.5 -19.44 13.71

• 235.0 -19.55 14.08
55.0 -19.79 13.47

I 237.5 -20.12 13.97
57.5 -20.75 12.81I 240.0 -16.43 15.15
60.0 -20.35 12.70, 242.5 -17.32 15.93
82.5 -19.53 13.53, 245.0 -17.35 15.23
85.0 -18.77 13.94

I 247.5 -17.45 15.66
67.5 -18.27 13.25250.0 -17.32 16.33
70.0 13.31, 252.5 -18.62 13.06
72.5 -18.05 13.88255.0 -17.06 12.64
75.0 -16.67 13.94, 257.5 -18.34 13.62
77.5 -19.84 13.13280.0 -18.53 14.20
60.0 -20.00 12.87282.5 -17.75 14.97
62.5 -19.77 13.06, 285.0 -17.83 16.15
85.0 -19.38 13.47

I 287.5 -18.03 15.90
87.5 -18.89 14.40270.0 -17.96 15.18
80.0 -19.56 14.57I 272.5 -18.05 12.83
92.5 -19.70 14.35, 275.0 -17.76 13.33
95.0 -19.83 13.80, 277.5 -18.26 13.61
97.5 -18.89 13.13I 260.0 -18.75 13.52
100.0 -19.18 12.88 ,, 262.5 -17.48 12.98
102.5 -19.51 12.85r 265.0 -17.40 13.03
105.0 -19.42 12.89· 287.5 -17.57 13.08
107.5 -19.16 13.42290.0 -17.62 12.74
110.0 -18.76 14.08292.5 13.82
112.5 -18.85 14.60295.0 -18.62 14.01
115.0 -18.75 14.50297.5 -19.08 13.88
117.5 -18.93 14.21• 300.0 -16.10 14.55
120.0 -18.88 13.95, 302.5 15.53
122.5 -18.47 13.81

! 305.0 -18.18 15.24
125.0 -19.13 13.48, 307.5 -17.84 15.10
127.5 -19.89 13.19, 310.0 -17.61 14.25
130.0 -19.58 12.88I 312.5 -17.61 13.93
132.5 -19.23 12.97
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

135.0 -10.00 13.01
137.5 -18.85 -1348
140.0 -18.34 14.80
142.5 -18.27 14.73
145.0 -18.31 14.81
147.5 -18.32 14.00
150.0 -18.17 15.08
152.5 -18.23 15.18
155.0 -18.40 14.08
157.5 -18.55 14.05
180.0 -10.08 13.80
182.5 -10.48 13.35
185.0 ·10.55 13.41
187.5 -10.80 13.50

WHALE 8782

DATE KILLED· 2 MAY 11lS7
LOCATlON· BARROW ALASKA
SEX-FEMALE
BODY LENGTH. 8.9 m
BALEEN LENGTH. 1.75 m
AVERAGE DEL C13. -18.SO
AVERAGE DEL N15. 14.11

IIAI.EEN LENGTH DELC13 DEL N15
em IMI IMI

0.0 ·10.24 15.80
2.5 ·18.42 15.82
5.0 '19.78 15.08
7.5 -18.80 15.27
10.0 ·18.U 14.71
12.5 -18.00 14.01
15.0 ·18.87 13.87
17.5 ·19.80 13.44
20.0 '19.88
22.5 ·10.19 14.30
25.0 '18.18 14.28
27.5 '18.11 14.91
30.0 '17.90 13.99
32.5 ·I7.U 13.50
35.0 -17.87 13.09
37.5 ·18.42 13.30
40.0 ·10.27 14.01
42.5 ·10.H 14.05
45.0 '10.12 14.34
47.5 -18.84 14.78
SO.O -19.18 14.30
52.5 ·19.58 14.41
55.0 ·19.32 13.97
57.5 ·18.05 13.87
80.0 ·18.78 14.18
82.5 ·10.58 13.82
85.0 ·19.78 13.19
87.5 ·18.82 13.48
70.0 ·18.37 13.44
72.5 ·18.44 12.80
75.0 -18.85 13.05
77.5 -18.57 13.91
80.0 ·18.47
82.5 ·18.78 13.77
85.0 ·'9.54 12.72
87.5 ·10.75 13.10
90.0 ·18.85 13.77
92.5 ·18.54 14.37
95.0 -18.85 14.94
97.5 ·18.70 13.87
100.0 ·18.39 13.18
102.5 ·18.34 13.95
105.0 ·18.88 13.32
107.5 ·10.37 13.38
110.0 ·18.89 13.49
112.5 ·18.14 14.21
115.0 '18.18 14.88
117.5 ·17.02 14.45
120.0 ·18.18 14.82
122.5 -18.35 14.30
125.0 ·18. ,. 14.52
127.5 ·17.09 13.92
130.0 ·18.57 13.29
132.5 ·18. IS 13.42
135.0 ·18.45 13."
137.5 ·19.02 12.85
140.0 -18.80 12.90
142.5 -18.22 13.42
145.0 -17.89 14.81
147.5 -17.28 15.07
150.0 -18.93 15.32
152.5 -17.18 15.84
155.0 -17.28 15.23
157.5 -17.29. 14.87

82

180.0 -17.39 \4.80
182.5 -17.42 14,41
185.0 ·17.51 15.38
187.5 ·17.53 15.37
170.0 -17.95 14.18
172.5 -18.37 13.83
175.0 '17.92 14.13

WHALE - 87B3A

DATE KILLED· 4 MAY 11lS7
LOCATION· BARROW ALASKA
SEX- MALE
BODY LENGTH. I 1.0 m
BALEEN LENGTH. 1.95 m
AVERAGE DEL CI3. -18,99
AVERAGE DEL N15. 13,79

TlSSUE DELC13 DEL NI5
Inn. """MUSQ.E 15.003

IIAI.EEN LENGlli DEL C13 DEL N15
em 1001 --,;;;;-.

0 ·18.74 15.50
2.5 -18.88 15.04
5.0 -18,85 14.44
7.5 -18.22 13.72
10.0 ·10." 13.82
12.5 ·20.05 13.35
15.0 '10.25 14.88
17.5 -18.48 15.08
20.0 -18.25 15.10
22.5 -18.18 15.04
25.0 -17.51 13.28
27.5 -17.89 13.88
30.0 '10.32 13.78
32.5 ·10.52 14.23
35.0 -10.09 14.54
37.5 -19.27 14.80
40.0 '10.83 14.73
42.5 ·19.81 14.17
45.0 -19.09 13.37
47.5 -20.00 13.07
50.0 ·10.52 13.83
52.5 -18.04 13.97
55.0 -18.72 13.17
57.5 -18.82 14.08
80.0 "9.24 14.22
82.5 -19.80 ".15
85.0 ·21.H 12.83
87.5 ·20.49 15.15
70.0 -18.80 13.71
72.5 ·18.28 14.23
75.0 ·18.18 14.18
77.5 ·18.58 13.37
80.0 -18.80 13.49
82.5 ·19.25 13.18
85.0 ·19.15 12.71
87.5 ·10.09 13.58
90.0 '18.73 14.23
92.5 ·18.72 14.05
95.0 ·18.83 13.85
97.5 ·18.57 14.28
100.0 ·19.20 13.48
102.5 ·19.88 13.02
105.0 ·19.43 12.81
107.5 ·10.01 12.99
110.0 ·18.81 13.74
112.5 ·18.88 14.08
115.0 ·18.49 13.84
117.5 -18.28 13.50
120.0 ·18.99 14.82
122.5 ·10.72 12.75
125.0 '10.44 12.40
127.5 ·18.47 14.80
130.0 ·18.09 14.52
132.5 ·18.1 I 14.34
135.0 ·18.34 14.04
137.5 -18.79 13.97
140.0 ·19.18 13.29
142.5 ·19.18 12.43
145.0 ·18.78 12.85
147.5 -17.71 13.28
150.0 -17.88 13.92
152.5 -17.51 13.59
155.0 ·18.81 14.23
157.5 -19.82 14.19
180.0 -20.58 13.33
182.5 '20.40 12.90
185.0 -19.78 13.08



167.5 -1e.07 13.71
f 170.0 -17.97 13.eO

172.5 -17.17 13.24
175.0 -17.40 13.27, 177.5 -18.06 13.36
180.0 -19.90 13.35

I 182.5 -20.45 12.87
185.0 -20.80 12.68

t 187.5 -20.56 12.el
190.0 -20.02 13.14, le2.5 -18.31 16.08, le5.0 -18.6e 14.88

;
r

WHALE - 8783B,
DATE KIlleD - 4 MAY 1987
LOCAnON - BARROW ALASKA
SEX, MALE
BODY LENGTH. 11.0 m
BALEEN LENGTH. 1.98 m
AVERAGE DEL C13 • -19.05
AVERAGE DEL N15. 13.65

I

BALEEN LENGTH DELC13 DELN15
em ID.\ IDDI

, 0.0 -1e.ll 15.12
I 2.5 -18.95 13.63
i 5.0 -18.77 14.60
I 7.5 -16.2e 13.44
I 10.0 -1e.14 13.38
I 12.5 -20.10 13.52
I 15.0 -20.00 13.78
I 17.5 -18.77 14.53

20.0 -18.40 14.e5, 22.5 -18.36 15.46, 25.0 -17.83 13.83, 27.5 -17.32 13.52
I 30.0 -16.e5 13.U
I 32.5 -19.89 14.39
I 35.0 -1e.26 14.48, 37.5 -U.25 14.43, 40.0 -le.76 14.86
I 42.5 -1e.60 13.75
! 45.0 -20.06 13.8e
t 47.5 -20.31 13.13

50.0 -U.87 13.43
I 52.5 -1e.06 13.e3
I 55.0 -18.84 13.42, 57.5 -16.97 13.58
I 60.0 -1e.33 14.17, 62.5 -1e.46 14.14, 65.0 -21.42 12.6e, 67.5 -20.88 12.75
I 70.0 -1e.16 13.65, 72.5 -18.30 14.3e, 75.0 -18.32 14.00
I 77.5 -18.52 13.56

80.0 -18.67 15.25
I 82.5 -19.33 13.06, 85.0 -19.47 12.67
I 87.5 -1e.12 13.1e
I 90.0 . -18.81 14.1e, e2.5 -18.70 13.87
I e5.0 -18.70 13.83

e7.5 -18.60 13.76, 100.0 -1e.45 13.07
102.5 -1e.76 12.e4

; 105.0 -1e.45 12.60
• 107.5 -1e.07 12.89
I 110.0 -18.71 13.77, 112.5 -18.65 13.72, 115.0 -18.41 13.54

117.5 -16.26 13.23, 120.0 -1e.13 13.23
122.5 -1e.e9 12.60
125.0 -1e.2e 12.73
127.5 -18.34 14.27, 130.0 -18.11 14.25
132.5 -18.26 14.3e
135.0 -18.32 14.04

• 137.5 -18.98, 140.0 -U.26 12.66
142.5 -18.e4 12.29
145.0 -18.62 12.e6, 147.5 -17.60 13.2e
150.0 -17.54 14.00, 152.5 -17.93

I 155.0 -18.e5 13.e5
157.5 -20.15
160.0 -20.87 13.04
162.5 -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 -17.1e 12.ee
175.0 -17.72 13.25
177.5 -18.96
160.0 -20.30 13.16
182.5 -20.38 12.35
185.0 -20.84 12.85
167.5 -20.17 13.47
leo.O -18.55
le2.5 -18.27 15.85
le5.0 -18.75 13.el
le7.5 -18.e8 13.5\

WHALE - 87B4

DATE KILLED - 20 MAY 1987
LOCAnON - BARROW ALASKA
SEX-FEMALE
BODY LENGTH. 16.8 m
BALEEN LENGTH - 2.96 m
AVERAGE DEL Ct3. -18.43
AVERAGE DELNI5. 14.05

BALEEN LENGTH DELCI3 DELN15
em (001 IDDI

0.0 -le.12
2.5 -18.28 15.59
5.0 -18.4e
7.5 -16.87 15.30
10.0 -18.29 14.13
12.5 -le.06 13.60
15.0 -19.58 13.el
17.5 -18.31 14.79
20.0 -16.07 15.04
22.5 -17.98
25.0 -17.35 13.73
27.5 -17.70 14.22
30.0 -18.el
32.5 -1e.38 14.03
35.0 -18.e6 14.e2
37.5 -19.00 13.75
40.0 -19.03 14.33
42.5 -19.15
45.0 -U.21
47.5 -le.88 14.01
50.0 -18.e3 14.23
52.5 -16.57
55.0 -18.60 13.83
57.5 -18.66 14.30
60.0 -18.77 14.25
62.5 -le.27 13.53
65.0 -16.73 13.38
67.5 -18.35
70.0 -18.21 14.19
72.5 -16.84 14.34
75.0 -16.02
77.5 -18.34 13.57
80.0 -le.l0 13.63
82.5 -18.60 14.18
85.0 -18.38 14.68
87.5 ( -18.78 14.74
eo.o -18.50 14.59
e2.5 -18.29 13.88
e5.0 -Ie.ll 13.41
97.5 -17.72
100.0 -18.42 13.04
102.5 -18.26
105.0 -18.40 14.34
107.5 -17.87 14.0e
110.0 -17.78
112.5 -16.68 13.32
115.0 -18.63 12.e4
117.5 -18.61
120.0 -18.06 14.3e
122.5 -18.20 14.45
125.0 -18.34 13.86
127.5 -U.07 13.33
130.0 -1e.l0 13.15
132.5 -18.42 14.13
135.0 -18.28 13.76
137.5 -18.38 14.0e
140.0 -18.23 14.52
142.5 -18.e7 13.68
145.0 -le.77 13.50
147.5 -le.20 13.80
150.0 -18.12 15.60
155.0 -16.03 15.14
160.0 -18.74 13.eo
165.0 -le.59 14.09
170.0 -17.26 14.32

II

II
II
II
II
II
II
II
It
Ii
II
I
It
Il
II



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

!

175.0 ·17.01 13.14
110.0 ·18.41 .13.32.
185.0 ·17.17 14.10
100.0 ·18.08 13.70
105.0 ·17.22 12.02
200.0 ·17.28 12.14
205.0 ·16.80 14.05
210.0 ·17.76 13.66
215.0 ·17.61 15.27
220.0 ·17.40 14.65
225.0 ·17.82 14.28
230.0 ·16.20 13.10
235.0 ·17.70
240.0 ·10.00 13.25
245.0 ·18.77 14.00
247.5 ·18.62 14.11
250.0 ·16.20 14.83
252.5 -16.11 15.34
255.0 "8.00 15.03
257.5 ·18.06 13.74
260.0 ·16.36 13.40
262.5 -10.00 13.62
265.0 ·18.61 14.16
267.5 ·18.00 14.00
270.0 ·17.01 13.00
272.5 ·18.06 14.36
275.0 ·17.89 13.32
277.5 ·10.07 13.59
280.0 ·10.72 12.07
282.5 ·18.65 14.30
285.0 ·17.81 15.84
287.5 ·18.17 15.77
290.0 ·17.77 14.32
292.5 ·17.70 14.18
205.0 ·10.08 13.84

WHALE· 87B5

DATE KIUED· .15 JUNE 1987
LOCATION· BARROW, ALASKA
SEX· FEMALE
BODYLENGTH-15.7m
BAlEEN LENGTH - 3.0 m
AVERAGE DEL C13. ·18.48
AVERAGE DEL N15- 13.44

BAlEEN lENG1H DELCI3 DELN15
em ID'" IDDI

0.0 ·18.83 14.26
2.5 ·18.71 12.65
5.0 ·18.ea 12.88
7.5 ·18.94 14.16
10.0 ·16.54 13.77
12.5 ·16.97 13.10
15.0 ·10.49 13.56
17.5 ·18.88 13.04
20.0 ·18.15 13.27
22.5 ·18.09 13.28
25.0 ·17.25 13.20·
27.5 ·17.32 13.32
30,0 ·18.12 13.76
32.5 ·10.37 13.76
35.0 ·10.76 13.86
37.5 ·18.68 13.51
40.0 ·18.34 14.10
42.5 ·16.58 14.68
45.0 ·10.05 13.04
47.5 ·10.14 13.14
50.0 ·10.55 13.17
52.5 ·10.63 13.43
55.0 ·18.74 14.05
57.5 ·18.33 14.21
60.0 ·16.17 14.04
62.5 ·18.88 14.13
65.0 ·18.02 13.62
67.5 ·10.24 13.23
70.0 ·10.35 13.22
72.5 ·10.02 13.73
75.0 ·18.51 13.25
77.5 ·18.56 13.24
80.0 ·18.73 13.87
82.5 ·19.05 13.88
85.0 ·10.17 13.84
87.5 ·18.51 14.04
00.0 ·18.24 14.83
02.5 ·18.38 14.55
05.0 ·18.26 14.40
97.5 ·18.01 13.56
100.0 ·16.04 13.51
102.5 ·18.82 12.01
105.0 ·10.10 12.78
107.5 ·18.43 13.37
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110.0 ·18.11 13.70
112.5 ·17.87 13.74
115.0 ·17.05 13.89
117.5 ·18.03 13.53
120.0 ·18.24 13.90
122.5 ·18.89 .12.87
125.0 ·18.38 13.39
127.5 ·'8.22 13.87
130.0 ·18.07 13.72
132.5 ·18.08 13.50
135.0 ·16.03 13.76
137.5 ·18.23 12.67
140.0 ·18.85 12.73
142.5 ·19.05 13.27
145.0 ·16.27 14.15
147.5 ·18.18 13.60
150.0 ·18.17 13.57
152.5 ·17.43 13.47
155.0 ·18.59 13.13
157.5 ·17.66 13.43
180.0 ·19.57 12.86
162.5 ·19.82 13.28
185.0 ·18.24 14.49
167.5 ·17.67 14.02
170.0 ·17.77 14.62
172.5 ·17.22 13.83
175.0 ·17.81 13.50
177.5 ·10.03 13.05
180.0 ·20.43 12.06
182.5 ·19.26 13.47
185.0 ·18.06 14.46
187.5 ·18.13 14.14
100.0 ·17.42 13.39
192.5 ·18.82 13.08
105.0 ·18.57 13.09
197.5 ·19.23 12.75
200.0 ·18.23 12.05
202.5 ·17.84 12.57
205.0 ·17.44 13.28
207.5 ·17.01 12.07
210.0 ·16.94 12.80
212.5 ·17.97 12.75
215.0 ·18.68 13.20
217.5 ·17.99 12.ea
220.0 ·17.34 12.29
222.5 ·17.07 13.18
225.0 ·16.96 13.50
227.5 ·17.02 13.24
230.0 ·18.11 13.50
232.5 ·10.12 13.82
235.0 ·19.05 13.ea
237.5 ·17.90 13.60
240.0 ·17.40 14.07
242.5 ·17.17 13.21
245.0 ·16.00 12.50
247.5 ·17.50 12.76
250.0 ·18.06 13.09
252.5 ·'0.78 13.24
255.0 ·18.85 13.33
257.5 ·18.52 13.77
257.5. ·18.47 13.ea
260.0 ·18.51 13.75
262.5 ·17.81 13.09
265.0 ·18.58 13.20
287.5 ·19.29 12.38
270.0 ·10.13 13.47
212.5 ·18.54 14.00
275.0 ·18.67 13.41
277.5 ·18.03 13.08
280.0 ·18.62 14.11
282.5 ·18.50 12.73
285.0 -10.18 12.28
287.5 ·20.04 12.09
200.0 ·19.76 11.03
292.5 -10.05 12.83
295.0 ·19.63 11.04
297.5 ·20.28 12.76
300.0 ·18.25 12.41

WHALE • 87B5F

DATE K1UED • 15 JUNE 1987
LOCATION· BARROW. ALASKA
FETUS
BODY LENGTH - 4.03 m
BALEEN LENGTH _ 14 em
AVERAGE DEL CI3 • ·18.19
AVERAGE DEL N15 " 13.50

TISSUE DELCI3 DEL NI5

,,,''' IDDI

BWB8ER ·10.50 14.02



, II.JSC.E ·18.9. 1•.23,
IlAl.EEN LelGlH DELCI3 DELNI5
I em 1001 1001,
{ 1.0 ·18.05 1•.0.
I 2.0 ,18.0. 1•.09, 3.0 ·18.05 ".01, •.0 ·18.07 13.78, 5.0 ·18.07 13.85
I 8.0 ·18.15 13.78
I 7.0 ·18.23 13.58

8.0 ·18.22 11.88
i 9.0 ·18.28 13.5.
I 10.0 ·18.2. 13.•5, 11.0 ·18.27 13.•8

12.0 -18.38 13.82, 13.0 ·18.10 13.87
I 1•. 0 ·18.51 13.82
{

!
WHALE - 87B8

DATE KILLED· 22 OCTOBER 1987
LOCATION - BARROW. ALASKA
SEX.· LACTATING FEMALE
BODY LENGTH _ 15.7 m
BALEEN LENGTH - 3.15 m
AVERAGE DEL CI3 - ·11.97
AVERAGE DEL NI5. 13.7.,

TISSUE DELC13 DELNI5
l 1001 (ppl),,

II.JSC.E -19.20 13.27
SMXml MUSCLE ·18.78 13.2., lCNlCN .15.75 18.53
{VISCERAL FAT ·23.58, BLUBBER -2•.87
IMOUTH BLUBBER -23.98
I
I BUJII8ER:
! B·LI -25.18, B·L2 ·25.57
i B·L3 ·2•.58
I B·L. -2( .•9
I B,L5 ·2•.58
I B·L8 -2•.55, B·L7 ·2•. 80
I B·L8 ·25.12
i B·U -2(.5.

• B·Ll0 ·2•.•9
I B·WI ·23.13
I B·W2 ·2(.59

• B·W3 -2•.58, B·W. -2•.59
I

'MOUTH BUJII8ER:, BM·LI -2•.08, BM·L2 -2•. I.
I BM·L3 ·2•.02, BM·L. -23.95
I BM·L5 ·2•.07

• BM·L8 ·2•.00
I BM·L7 -23.0., BM·L8 ·2•.32
f BM-L9 -2•.33, BM·Ll0 ·2•.29
I BM·WI ·23.80
k BM·W2 -23.83

· BM-W3 -23.75
I BM-W. -23.78
i BM-we -23.97
i BM·W7 ·2•. 12
I BM·we -2•.02, BM·we -2•.00,
I IlAl.EEN LelGlH DELC13 DELNI5, em (PPI (DDI,
I 0.0 -18.05 15.38
! 2.5 ·19.00 1•.2., 5.0 ·19.51 13.15, 7.5 -19.11 1•.22, 10.0 ·18.02 ".88
• 12.5 ·18.25 15.27

15.0 -17.99 1•.75
I 11.5 -17.77 13.98, 20.0 -17.80 13.83
I 22.5 ·18.29 13.85

of 25.0 ·18.17 1•.25, 27.5 ·18.05 1•.12
I 30.0 ·17.82 13.85

· 32.5 ·17.38 1•.85
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35.0 -17.25 1•.58
37.5 .17.53 1•.08
.0.0 ·18.02 ".18
.2.5 13.82
.5.0 ·18.31 13.•5
.7.5 -18.38 14.3.
50.0 ·18.82 1•.30
52.5 -18.92 13.79
55.0 ·19.10 13.7.
57.5 ·19.3. 13.46
80.0 ·18.•9 13.•3
82.5 ·18.32 13.55
85.0 ·18.31 13.87
87.5 -18.0. 13.87
70.0 ·17.81 13.84
72.5 ·18.20 13.25
75.0 ·18 .•3 12.79
77.5 ·18.19 12.81
80.0 ·18.10 13.55
82.5 ·18 .•5 1•.•8
85.0 -18.05 ".13
87.5 ·17.83 13.31
90.0 ·18.95 13.22
92.5 -18.51 13.78
95.0 -17.81 1•.88

.97.5 -17.39 15.90
100.0 ·17.85 1•.73
105.0 -18.3. 13.3.
110.0 -17.50 13.57
115.0 ·17 .•• 1•.51
120.0 -17.0. 13.87
125.0 ·18.37 11.62
130.0 ·17.81 12.19
135.0 -17.07 I....

'.0.0 ·18.84 13.0.
'.5.0 ·17.57 13.29
150.0 -17.38 1•.09
155.0 -16.98 13.70
180.0 ·18.50 13.7.
165.0 ·17.43 1•.36
170.0 -17.78 13.80
175.0 ·18.82 13.•9
180.0 -17.08 1•.5.
185.0 -17.11 13.96
190.0 -17.73 13.32
195.0 ·17.52 11.97
200.0 ·16.75 1•.34
205.0 ·16.33 12.9.
210.0 -16.23 10.87
215.0 ·17.53 13.77
217.5 ·17.37
220.0 ·18.91 1•.00
222.5 -17.27 13.75
225.0 ·18.52 13.74
227.5 ·18.12 12.27
230.0 -17.85 15.30
232.5 ·17.73 ".80
235.0 ·17.87 13.25
237.5 ·18.17 ".47
2.0.0 ·19.55 12.•9
2.2.5 ·18.85 13.71
245.0 ·17.89 11.91
247.5 ·17.57 1•.86
250.0 -17.20 15.•5
252.5 ·18.78 13.•9
255.0 -16.88 12.97
257.5 -17.88 12.89
280.0 ·18.83 13.2.
282.5 -18.52 13.53
285.0 ·18.02 1•.58
287.5 .17.85 15.52
270.0 ·17.85 1•.88
272.5 -19.30 13.38
275.0 -17.71 12.80
277.5 ·18.78 13.••
280.0 ·18.91 13.15
282.5 -18.23 11.85
285.0 ·17.90 13.71
287.5 ·18.02 13.•5
290.0 ·18.12 13.39
292.5 ·18.85 12.82
295.0 ·18.99 13.38
297.5 ·18.19 1•. 19
300.0 ·17.58
302.5 -17.88 15.77
305.0 ·17.97 1•.84
307.5 ·17.32 13.23
310.0 -17.83 13.01
312.5 -18 .•3 12.3.
315.0 ·18.7. 12.12

II
I
I
I

I
D
I
I

I
n

n
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

WHALE·87B7

DATE KIlleD· 29 OCTOBER 1087
LOCATION - BARROW ALASKA
SEX· MALE
BODY LENGTH. 8.5 m
BALEEN LENGTH. 0.85 m
AVERAGE DEL C13. ·18.80
AVERAGE DEL Nt5. 15,10

TISSUE DELC13 DEL N15
IDDI IDDI

t.lJSQ.E ·20.83 13.85
11NXJ'l ·20.85 1•.23

VISCERAL FAT -25.50
BLUBBER -28.00

1ll.lJlBER:
B·Ll -25.07
B·L2 ·26.09
B·L3 ·26.17
B-L4 -28.14
B-L5 ·26.08
B·L7 ·26.58
B·Wl ·25.03
B·W2 ·28.10
B·W3 ·2•.38
B·W. ·28.15
B-W5 ·26.08
B-W8 ·26.18
B·W7 -28.19

BALEEN LENGTH DELC13 DELN15
em IDDI IODl

0.0 ·10.54 15.32
2.5 ·19.53 15.22
5.0 ·10 .•7
7.5 ·10.47 14.02
10.0 ·10.82 1•.01
12.5 ·10.53 15.12
15.0 ·10.13 15.82
17.5 ·18.85 15.06
20.0 ·18.82 18.20
22.5 -18.87 16.24
25.0 ·18.81 18.23
27.5 -18.88 18.10
30.0 -18.75 18.03
32.5 ·18.73 15.71
35.0 ·18.88 15.86
37.5 ·18.58 15.27
.0.0 -18.27 15.00
42.5 -18 .•8 15.08
45.0 ·18.80 1•.01
.7.5 -18.70 1•.08
50.0 ·18.8. 1•.87
52.5 -10.12 1•.52
55.0 ·10.27 1•.48
57.5 ·10.51 1•.45
80.0 -10.58 1•.•5
82.5 ·10.2. 14.80
85.0 1•.70
87.5 ·18.70 14.99
70.0 ·18.80 1.,0.
72.5 ·18.52 15.20
75.0 ·17.01 15.58
77.5 ·17.89 15.28
80.0 -17.81 15.02
82.5 ·17.82 15.17
85.0 ·17.80 1•.41

WHALE· 87G2

DATE KIlleD - 2. APRIL1087
LOCATION - GAMBE ALASKA
SEX· FEMALE
BODY LENGTH. 18.8 m
BALEEN LENGTH. 3.45 m
AVERAGE DEL C13. ·18.23
AVERAGE DEL N15. 1•.20

BALEEN LENGTH DELC13 DEL N15
em IDDI IDDI

0.0 -18.78 14.83
2.5 ·10.01 14.85
5.0 ·10.08 1•.83
7.5 -18.30 13.05
10.0 -18." • 13.09
12.5 ·18.57 13.52
15.0 ·18.58 1•.07
17.5 ·18." 1•.37
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20.0 ·18.20 14.75
22.5 ·18.00 14.00
25.0 ·17.07 13.74
27.5 '18.70 13.42
30.0 ·10.53 13.85
32.5 ·18.78 14.32
35.0 ·18.28 14.57
37.5 ·18.48 14.88
40.0 ·10.05 14.34
42.5 ·18.88 13.71
45.0 ·18.45 13.03
47.5 ·18.84 13.37
50.0 ·18.51 14.48
52.5 ·18.00 14.80
55.0 ·18.15 14.03
57.5 ·18.85 13.03
80.0 ·18.54 14.24
82.5 ·10.08 13.01
85.0 ·10.21 12.02
87.5 ·18.85 14.07
70.0 ·18.84 14.25
72.5 ·18.04 13.38
75.0 '10.21 13.55
77.5 ·19.81 13.58
80.0 ·10.42 13,88
82.5 ·18.83 14.82
85.0 ·18.52 15.11
87.5 13.31
00.0 ·18.40 14.03
02.5 ·18.50 13.70
05.0 ·18.05 14.85
07.5 ·10.18 12.25
100.0 ·18.18 13.75
102.5 ·17.75 14.50
105.0 ·17.80 14.41
107.5 ·17.85 13.45
110.0 ·17.08 13.4.
112.5 ·18.08 12.70
115.0 ·18.25 13.10
117.5 ·17.82 13.00
120.0 ·18.08 14.05
122.5 ·18.19 13.70
125.0 ·18.30 13.85
127.5 ·18.94 13.38
130.0 ·10.01 13.••
132.5 ·18.37 14.05
135.0 ·18.0. 1•. 11
137.5 ·17.88 14.10
140.0 -17.82 1•.44
142.5 ·17.81 14.15
145.0 -18.3. 13.85
147.5 -18.80 13.01
150.0 ·18 .•2 1•.03
152.5 ·17.24 15.83
155.0 ·17.01 18.13
157.5 ·17.32 15.58

'180.0 -16.00 1•. 10
182.5 -17.07 13.70
185.0 ·19.27 13.22
187.5 ·18.80 14.51
170.0 ·17.72 15.58
172.5 ·17.16 18.15
175.0 -17.10 13.77
177.5 -18.77 14,35
180.0 ·18.17 14.03
182.5 ·18.81 13.04
185.0 -17.70 15.20
187.5 -17.08 18.01
100.0 -17.08 18.25
102.5 ·17.02 14.83
105.0 ·17.20 13.•9
107.5 ·18.58 13.14
200.0 ·18.50 13.06
202.5 ·17.05 15.02
205.0 ·17.51 15.73
207.5 -17.40 15.44
210.0 ·18.04 14.20
212.5 ·17.43 13.03
215.0 ·18.00 13.87
217.5 ·18.85 14.28
220.0 ·17.71 13.08
222.5 ·17.85 13.83
225.0 ·17.00 14.10
227.5 ·17.01 14.17
230.0 ·19.40 13.71
232.5 ·10.32 13.98
235.0 -18.27 14.81
237.5 ·18.07 15.32
240.0 -18.02 15.03
242.5 ·17.73 15.01
2.5.0 ·17.03 14.00
247.5 ·18.87 13.79
250.0 ·18.77 13.09
252.5 ·18.51 14,76



I 255.0 -18.U 15.31
I 257.5 -18.17 15.85, 280.0 -1S.28 15.29

282.5 -18.2. 13.15
285.0 -18.50 13.78

: 287.5 -18.83 1...., 270.0 -19.30 13.79, 272.5 -18.38 ,...,
I 275.0 -17.91 15.02
I 277.5 -17.89 15.31
, 280.0 -17.72 1•. 17
t 282.5 -17.63 12.93
t 285.0 -18.31 12.89
I 287.5 -18.88 13.37

290.0 -18.90 13.•0, 292.5 -18.17 15.25
295.0 -18.0. 15.8.
297.5 -18.21 15.88
300.0 . -17.53 13.77
302.5 -18.08 13.91
305.0 -18.92 13.08

I 307.5 -19.02 13.08
I 310.0 -17.98 1•.89
I 312.5 -17.85 15.19
I 315.0 -17 .•8 15.32

· 317.5 -17.05 1•.29
320.0 -18.50 1•.01

I 322.5 -18.81 13.72
325.0 -1S.59 13.83

; 327.5 -18 .•8 13.33, 330.0 -17.38 13.89
, 332.5 -18.93 15.21

335.0 -18.90 1•.20
I 337.5 -17.15 12.81

3.0.0 -18 .•9 13.76
; 3.2.5 -19.0. 1•.56, 3.5.0 , -17.85 1•.85

,
WHALE 87Ho1

I
DATE KIUED - 28 MAY 1987
LOCATION - POINT HOPE. ALASKA
SEX- MALE
BOOY LENGTH. 7.8 m
BALEEN LENGTH. 0.88 m
AVERAGE DEL C13. -18.•0
AVERAGE DEL N15- 15.21

, BALEEN LENGTH DELC13 DEL NI5
I em /bb' Ibbt

·I 0.0 -1S .•6 18.3.
2.5 -18.22 15.88

• 5.0 -17.99 18.00, 7.5 -18.3. 15.82
I 10.0 -1S.31 15.73

12.5 -18.33 15.85
15.0 -18.88 15.58
17.5 -18.58 15.•5
20.0 -18.37 15.•0
22.5 ·18.•• 15.08
25.0 -IS .•O 15.21
27.5 -1S .•5 15.09, 30.0 -1S.88 15.3.
32.5 -18.88 15.09, 35.0 -18.78 15.05, 37.5 -18 .•2 15.17

; .0.0 -18.37 15.••
.2.5 -18.18, .5.0 -18.18 15.18
U.S -18.58 15.00
50.0 -1S.85 15.13
52.5 .1S.86 1•.S(
55.0 ·1S.57 15.08
57.5 -1S.51 15.12
60.0 -18.32 15.17
82.5 -17.77 15.09
85.0 ·17.56 15.02
67.5 -17.11. 13.89

!

WHALE - 87Nl

DATE KILLED - 5 OCTOBER 1987
LOCATION - NUIOSUT, ALASKA
SEX· FEMALE PREGNANT-ISS em FETUS
BOOY LENGTH - 15.2m
BALEEN LENGTH _ 3.3 m
AVERAGE DEL CI3 _ -18.7.
AVERAGE DEL N15. 13.67
AVERAGE DEL C13 BLUBBER: ,... ·25.70 B: -25., C: -25.63, D: -25.60

,

TISSUE DELC13 DEL NI5
Ibbt Ibbt

MUSCLE-A -21.05 12.87
MUSCLE-B -20.65 12.90

BA-Ll -25.78
BA-L2 -25.8.
BA·L3 -25.91
BA-L. -25.82
BA·L5 -25.89
BA-L8 -25.69
BA-L7 -25.S(
BA-L8 -25.69
BA-L9 -25.60
BA-Wl -25.88
BA-W2 -25.58
BA-W3 -25.57
BA-W. -25.6.
BB-Ll ·25.69
BB-L2 -25.71
BB-L3 ·25.8.
BB-L. -25.57
BB-L5 -25 .•7
BB-L8 -25.63
BB-L7 -25.7.
BB-WI -25.8.
BB-W2 -25.89
BB-W3 -25.88
BB-W. -25.80
BC-LI -25.72
BC-L2 -25.68
BC-L3 -25.75
BC-L. -25.57
BC-L5 -25 .•2
BC-L6 -25.53
BC-L7 -25.80
BC-L8 -25.87
BC-Wl -25 .•5
BC-W2 -25.7.
BC-W3 -25.7.
BC-W. -25.6.
BC-W5 -25.89
BC,W8 -25.68
BD-Ll -25.88
BD-L2 -25.88
BD-L3 -25.89
BD-L. -25.6.
BD-L5 -25.88
BD-L8 -2•.60
BD-L7 -25.82
BD·Le -25.57
BD-L9 -25.55
BD-WI -25.68
BD-W2 -25.67
BD-W3 ·25.78
BD-W. -25.75
BD-W5 ·25.73

BALEEN LENGTH DELC13 DELN15
em Ibbl Ibbt

0.0 -19.89 13.67
2.5 -19.70 13.77
5.0 -20.20 13.59
7.5 ·19.11 13.98
10.0 -1S .•9 13.21
12.5 ·'8.60 13.01
15.0 ·18.90 1•.53
17.5 -18.U 1•.•2
20.0 -18.51 13.50
22.5 -20.37 13.88
25.0 -19.53 13.62
27.5 -18.33 13.91
30.0 -17.8. 13.05 I
32.5 -17.89 13.17
35.0 -18.2. 1•.31
37.5 -18.11 13.95
.0.0 ·18.27 1•.0.
.2.5 -19.01 13.82
.5.0 -20.02 13.59
.7.5 -19.51 13.87
50.0 -18.77 13.28
52.5 -1S.99 1•. 18
55.0 -19.62 1•.92
57.5 -19.53 13.93
60.0 -19.83 U.37
62.5 -111.97 13.93
65.0 -20.13 13.62
67.5 -1S.83 13.25
70.0 -18.83 13.3.
72.5 -1S.88 13.U
75.0 -18.80 13.•9
77.5 -19.10 13.73

II
II
II
It

II
I
Il
81

II
II
n
II
II
II
If

Ii
It

or

I



I
I
I'
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

80.0 -18.8. 1•. 19
82.5 -18 .•0 1•.26
85.0 -18.17 12,63
87.5 -18.3. 13.35
tIO.O -18.80 13.• '
82.5 -18.88 13.10
85.0 -18 .•7 13.•2
87.5 -18.7. 13.85
100.0 -18.76 13.71
102.5 -18 .•• 1•.28
105.0 -18.86 13.3.
107.5 '19.57 13.27
110.0 -18.01 13.82
112.5 -18.77 1•.88
115.0 -18.78 15.87
117.5 -19.13 13.71
120.0 -18.87 1•.11

, 122.5 -18.82 13.50
125.0 ·18.8. 12.88
127.5 -18 .•2 13.87
130.0 -19.36 12.6.
132.5 ·'18.73 12.85
135.0 -18.38 12.8.
137.5 ·18 .•8 13.•2
1.0.0 -18.28 13.03
"2.5 ·18 .•5 13.85
"5.0 -18.0. 13.85
"7.5 -19.85 .12.83
150.0 -18.82 12.87
155.0 -17.8. 13.88
180.0 ·17.8. 1•.05
185.0 -18.08 13.52
170.0 ·18.87 13.10
175.0 -17.23 13.• '
180.0 -17.88 13.•3
185.0 -17.33 13.82
180.0 -18.07 13.21
185.0 -17.78 13.53
200.0 -17.11 ".87
205.0 -17.51 " .•3
210.0 -18 .•• 13.50
215.0 -18.38 13.28
220.0 -18.87 13.03
225.0 -17.58 1•.80
230.0 -17 .•2 13.28
235.0 -20.07 13.15
2.0.0 -18.70 13.31
2.5.0 -18.08 13.85
250.0 -17..8. 1•. 17
255.0 -18.87 13.85
280.0 -18.11 ".08
285.0 -17.28 1.,58
270.0 -17.05 1•.26
275.0 -17.50 1•. 18
280.0 ·18.83 13.71
285.0 -17.7. 13.•0
280.0 -17.35 13.28
285.0 -16.88 13.70
300.0 -18.58 1•.35
305.0 ·18.7. 13.30
310.0 ·18.35 13.• '
315.0 -17.81 13.53
320.0 -18.38 12.78
325.0 ·18.80 13.12
330.0 -18.03 13.20

WHALE 87WW2

DATE KIUED - 8 MAY 1887
LOCATION - WAINWRIGHT ALASKA
SEX - MALE
BODY LENGTH. 13.5 m
BALEEN LENGTH. 2.15 m
AVERAGE DEL CI3. -18.110
AVERAGE DEL N15. 13.52

IIALEEN LENGTH DELCI3 DELNI5
(em\ IDDtI (DDI

0.0 -18.55 15.25
2.5 -18.38 1•.7.. 5.0 -18.57 15.0.
7.5 -18.71 1•.82
10.0 -18.15 13.•3
12.5 -18.83 13.88
15.0 -18.18 1•.83
17.5 -18.3. 13.67
20.0 -18 .•0 1•.12
22.5 -16.19 1•. 16
25.0 -18.18 1•.52
27.5 -17 .•• 12.81
30.0 -18.13 13.26
32.5 -18.37 13.7.

88

35.0 -18.88 13.57
37.5 -18.72 13.72
.0.0 -18.87 13.72
• 2.5 -18 .•• " .•6
.5.0 -18.U 13.73
.7.5 -18.80 13.31
50.0 -19.17 13.82
52.5 -20.18 13.•7
55.0 ·19.12 13.•6
57.5 "8.59 13.25
60.0 -18.82 13.10
62.5 -18.87 13.52
65.0 -18,20 13.U
67.5 -20.5. 13.32
70.0 -20.18 12.61
72.5 -18.90 13.27
75.0 -18.33 13.86
77.5 -18.23 13.96
80.0 -18.28 13.88
82.5 -18.21 13.32
85.0 -18.28 12.85
87.5 ·18.10 12.87
80.0 ·18.88 12.80
82.5 ·18.88 13.83
85.0 -18.72 1•. 18
87.5 -18.85 1•.12
100.0 -18.82 1•.28
102.5 -18.70 13.32
105.0 -18.3. 13.00
107.5 -I9.H 12.82
110.0 -18.17 12.37
112.5 -16.86 13.52
115.0 -18.52 13.38
117.5 -18.50 13.23
120.0 -18.33 13.20
122.5 -18.3. 13.1 I
125.0 -18.38 12.72
127.5 -19 .•3 12.21
130.0 ·18.78 13.15
132.5 ·18.13 1•.0.
135.0 ·18.02 13.79
137.5 -18.08 13.68
1.0.0 -17.80 13.•8

, IU.5 -18.23 12.56
1.5.0 ·18.88 12.03
IH.5 -18.98 12.72
150.0 -18.67 13.68
152.5 ·18 .•• 13.2.
155.0 -I8.H 13.61
157.5 -18.56 13.65
160.0 -18.57 13.06
162.5 -I8.a. 13.18
165.0 -20.U 12.70
167.5 ·20.35 12.25
170.0 ·16.60 13.13
172.5 ·18.80 13.86
175.0 -17.79 13.28
177.5 ·17.63 12.86
180.0 -17.30 13.19
182.5 ·18 .•8 13.•0
185.0 -20.88 12.• 7
187.5 -20.05 12.66
180.0 -18.51 13.82
182.5 ,18.83 ".37
185.0 -18.31 15.23
187.5 -17.58 13.82
200.0 -18.06 13.27
202.5 -18.80 12.8.
205.0 -21.87 12.35
207.5 -21.U 12.• 1
210.0 -18.80 13.56
212.5 -18.28 15.37
215.0 -18.87 15.23

WHALE· 87WW3

DATE KIUED ·15 MAY 1987
LOCATION - WAINWRIGHT, ALASKA
SEX-FEMALE
BODY LENGTH. 82 m
BALEEN LENGTH. 0.6 m
AVERAGE DEL C13. -18.81
AVERAGE DEL N15. 15.•1

IIALEEN LENGTH DELCI3 DEL N15
em /DDI Innl

0.0 "8.73 17.07
2.5 ·18.62 16.08
5.0 -18.55 15.51
7.5 -18.61 15.7.
10.0 -18.58 16.58
12.5 -18.71 18.57



'5.0 -'8.87 18.5'
'7.5 -'8.75 '8.37
20.0 -'8.80 16.03

I 22.5 -16.U '5.36
25.0 -18.37 '5.'2
27.5 -'6.3i '5.'i
30.0 -18.5i '5.23, 32.5 -'8.i2 1•.55
35.0 -li.21 ' •.86, 37.5 -'i.55 ' •.U
.0.0 -,i.7. ' •.53, .2.5 -li.78 ,..•.

i .5.0 -'i.56 ' •.56
.7.5 -U.21 '5.", SO.O -,i.O' 15.03
52.5 -18.85 ' •.60, 55.0 -'8.66 '5.28
57.5 -16 .•2 '5 .•0, 60.0 -'8.00 1•.i8
62.5 15.22, 65.0 , ' •.76,

WHALE - 88Bl

DATE KILLED· 2. APRIL ,_

LOCATION - BARROW ALASKA
SEX, FEMALE
BODY LENGTIi. U m
BALEEN LENGTIi. 0.88 m
AVERAGE DEL C13. -'8.56
AVERAGE DEL N'5. 15.32,

, TISSUE DELC'3 DELN15, Inn. Inn,., IotJSCLE -20.'6 ".55
, VISCERAL FAT -2•.ii
;
:BALEEN LENGTIi DELC'3 DELN'5, eml Inn. Innl,
i 0.0 -'6.81 16.27, 2.5 -'8 .• ' '5.n
I 5.0 -18.0 16.00, 7.5 -'8.•2 '5.8i

'0.0 -18.35 '6.08
'2.5 -16.35 16.02
'5.0 -18 .•8 '5.51
17.5 -16.78 '5.36

I 20.0 -'i.,3 ' •.86. 22.5 -,i.'6 ' •.66, 25.0 -16.i8 '5.20
27.5 -'i.Ol '5.20
30.0 -16.70 '5 .•6, 32.5 -U.S. '5.87

I 35.0 -18.'i '6.35
37.5 -16.2' 15.81
.0.0 -18.23 '5 .•3
.2.5 -16.32 '5.'6
.5.0 -16.28 '5.5.

I .7.5 -16.16 '5.3'
50.0 -16 .•2 '5.52
52.5 -16.88 ,5.U, 55.0 -18.52 16,07
57.5 -16.3' '5.8'
80.0 -16.'5 '5.32
82.5 -16.0i '5.0., 85.0 -,8.,i '5.23

f 67.5 -16.3i '5.20, 70.0 -'8.U '5.'2
72.5 -'i.' 1 ' •.85
75.0 -li.3i ' •.57
77.5 -'i.50 ' •. li
80.0 -'i.80 ' •.23
82.5 '-,i.57 1•.83
85.0 -'8.i. '5.'2
87.5 -16.72 '5.00
iO.O -16 .•6 '5.26
i2.5 -'7.83 '5.'3
i5.0 -17.36 15.5.
i7.5 -17.37 ' •.53
'00.0 ' •. '2

WHALE - 88B2

DATE KILLED - 25 APRIL ,_
LOCATION - BARROW ALASKA
SEX-MALE
BODY LENGTIi • 8.8 m

, TISSUE DELC13 DEL N15
(nnl IDDI

89

IotJSCLE -U .•3 1•.80
VISCERAL FAT -2•.•5

A'JEfW;E BWlBER -25.65

BlJJBBER BL3 -25.53
BLUBBER BW. -25.8.
BLUBBER Bwe -25.06
BlJJBBER BL. -25.63
BlJJBBER BLS -25.i5
BlJJBBER BL6 -25.5i
BLUBBER BWI -25.80
BLUBBER BW2 -25.57
BLUBBER BW3 -25.80
BLUBBER BWS -25.8i
BlJJBBER BL2 -25.63
BLUBilER BLl -25.85

WHALE - 88B3

DATE KILLED - 25 APRIL ,_
LOCATION - BARROW ALASKA
SEX - FEMALE
BODY LENGTIi. 7.8 m

TISSUE DELC'3 DELN'5
(DDI (\1p.)

IotJSCLE -'i.2.
VISCERAL FAT -25.28

WHALE - 88B.

DATE KILLED - 25 APRIL ,_
LOCATION - BARROW ALASKA
SEX- FEMALE
BODY LENGTIi. i.O m
BALEEN LENGTIi • '.30 m
AVERAGE DEL CI3., -'8.63
AVERAGE DEL N15. 15.02

TISSUE DELC'3 DELN15
Ippl IDOl

IotJSCLE -,i.28 1•.5.
19I1a<I -17.3. '6.68

BALEEN LENGTIi DELC13 DEL N,5
em (Dol (pp.1

0.0 -'6.67 16.38
2.5 -18 .•0 '5.•5
5.0 -'8.38 1•.iS
7.5 -'8.3i ".76
'0.0 -'8. ,. '3.83
'2.5 -'8.70 ' •.11
'5.0 -'i.60 '3.85
17.5 -li.i2 '3.85
20.0 -20.03 '3.58
22.5 -'9.70 ' •.08
25.0 -'i.87 ' •.68
27.5 -'8 .•2 '5.56
30.0 -16.3i 15.i.
32.5 -'8.88 '5.89
35.0 -18.7' 15.iS
37.5 -'8.80 '5.62
.0.0 -'8.75 '5.0i
·.2.5 -18.82 '5."
.5.0 -,8.82 '5.83
.7.5 -16.87 '5.36
50.0 -,i.'3 ' •.i'
52.5 -18.i9 15.00
55.0 -'8.U '5.30
57.5 -'8.26 15.7'
80.0 -'8.15 '5.71
82.5 -'8.07 15.80
85.0 -'8.0. '5.70
87.5 -'8.08 '5.23
70.0 -'8.05 '5.02
72.5 -'8.'8 '5.3.
75.0 -'8.1i '5.50
77.5 -16.17 15.32
80.0 -'8.32 '5.•2
82.5 -'8.03 15.07
85.0 -17.i8 1•.82
87.5 -,7.i6 '5.5'
90.0 -'8.03 ".89
U.5 -'8.25 '5.09
i5.0 -'8.U 1•.i2
i7.5 -,i.O. ' •.57
100.0 'U.28 ' •.8.
'02.5 -'9.23 1•.86

I
I
I
I
I
I
II
I
I
D

I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

105.0 -I6.U
107.5 -19.28 15.15
110.0 -19.11 i •.97
112.5 -18.67 15.1 I
115.0 -18,39 15.23
117.5 -18.12 15.0.
120.0 -17.98 ".76
122.5 -17.69 1•.72
125.0 -17.e. 1•.79
127.5 -16.12 1•.03
130.0 -16.36 13.70

WHALE-86B5

DAle - 25 APRIL 1988
LOCATION - BARROW, ALASKA
SEX- MALE
BODY LENGlH. 8.9 m

TISSUE DELCI3 DEL N15,.., 'DDI

WSCLE -19 .•3 13.60

WHALE-86B6

DAle KILLED - 2 MAY 1988
LOCATION - BARROW AK
SEX-FEMALE
BODY LENGlH. 8.3m

TISSUE DELC13 DELN15
IMi (D.'

UVER ·19.62 18.25
VISCERAL FAT iRENAL ·25.69
ISCERAL FAT CARDIAC -25.3.
ISCERAL FAT CARDIAC -25.16

WSCLE -19.97 ".30
WSCLE -19.91
19I1O'l ·19.•9 16.5.

WHALE·88B7

DATE KILLED· 5 MAY 1988
LOCATION - BARROW ALASKA
SEX· FEMALE
BODY LENGlH. 62 m
BALEEN LENGlH - 0.78 m
AVERAGE DEL CI3 - "6.88
AVERAGE DEL NI5- 1•.91

TISSUE DELC13 DEL N15
/Dni I••,

WSCLE -20.30 1•.•3
VISCERAL FAT RENAL -25.71

UVER ·21. II 16.23
19I1O'l -19.72 15.91

BALEEN LENGlH DELCI3 DELNI5
em Iftft' Iftft'

0.0 -19. I. 16.01
2.5 -16.63 15.73
5.0 ·16.69 15.98
7.5 ·16.U 16.07
10.0 -16.53 IS .••
12.5
15.0 -18 .•6 1•.92
17.5 -16.H 1•.U
20.0 -16.5. ".76
22.5 -16.U 1•.7.
25.0 -16 .•6 1•.95
27.5 -16.60 ".79
30.0 -19. ,. 15.01
32.5 ·18 .•8 1•.62
35.0 -19.59 1•.93
37.5 -19.79 1•.29
.0.0 -19.62 1•.50
.2.5 -19.7. 1•.72
.5.0 -19.79 1•.39
.7.5 -18.77 ".79
50.0 -18.97 1•.U
52.5 -18.75 1•.76
55.0 -19.37 I•.••
57.5 -19.01 IS."
60.0 ·'6.52 15.13
62.5 '17.66 16.05
65.0 -17.6. 15.59
67.5 -17.65 15.60

90

70.0 -17.96 1•.65
72.5 -18.08 1•.38
75.0 -18.25 13.78
77.5 -18.56 1•.76

WHALE - 88B8

DATE KILLED· 6 MAY 1988
LOCATION· BARROW, ALASKA
SEX-FEMALE
BODY LENGlH • 7.5 m
BALEEN LENGlH. I.3m
AVERAGE DEL C13 - -18.87
AVERAGE DEL N15. 15.•2

TISSUE DELC13 DEL N15
Iftft' --,;;;;-.

WSCLE -19.52 13.97
VISCERAL FAT RENAL ·25 .•9

UVER -20.22 15.20
19I1O'l "6.88 16.90

ISCERAL FAT CARDIAC ·21.••

BALEEN LENGlH DELC13 DEL N15
em Iftft' 'DD'
0.0 -16.69 15.39
2.5 -18.30 ".87
5.0 -18.16 1•.63
7.5 -18.22 12.93
10.0 -16 .•• 13.09
12.5 ·19.51 13.•6
15.0 -20.21 13.09
17.5 -20.38 13.66
20.0 -19.03 15.28
22.5 -16.61 15.68
25.0 ·18.69 15.93
27.5 -16.92 15.33
30.0 -19.92 13.87
32.5 -20.27 13.62
35.0 ·21.37 13.20
37.5 ·20.20 13.62
.0.0 ·18.68 15.29
.2.5 ·17.70 15.32
.5.0 -17.61 1•.95
.7.5 ·18.15 15.50
50.0 ·16.20 16.•9
52.5 -16.12 16.05
55.0 -16.03 15.27
57.5 ·18. IS 15.6.
60.0 ,18,51 18.29
62.5 -18.96 15.70
85.0 -19.23 15.62
87.5 -18.09 15.58
70.0 -18.95 18.13
72.5 ·18,37 18.79
75.0 ·18.32 17.12
77.5 ·18.28 18.99
80.0 -18.27 18.69
82.5 ·16.26 16.U
65.0 -18.55 16.3.
67.5 ·16.90 15.02
90.0 -16.U 15.7.
92.5 "6.73 18.03
95.0 ·16.5. 15.51
97.5 -16 .•6 15.72
100.0 -18.30 15.• '
102.5 ·16 .•5 15.50
105.0 -18 .•8 15.56
107.5 '18.17 15.78
110.0 -18.30 15.98
112.5 -16.83 18.25
115.0 -19.18 18.18
117.5 ·18.70 18.••
120.0 -18.20 15.•5
122.5 -17.70 1•.66
125.0 ·17.50 1•.95
127.5 -17.77 15.25
130.0 -17.75 ".79

WHALE·88B9

DAle KILLED - IS SEPlEMBER 1988
LOCATION - BARROW ALASKA
SEX- MALE
BODY LENGlH _ 1•.6 m
BALEEN LENGlH - 2.53 m
AVERAGE DEL C13 _ -18.a.
AVERAGE DEL N15_ 13.73



BALEEN lENGTH DELC13 DEL N15
I em IDDI IDDI

I

I 0.0 ·19.62 13.27

! 2.5 ·19.58 13.02

I 5.0 ·18.78 12.96
7.5 ·18.96 14.08

I 10.0 ·18.44 U.29, 12.5 ·18.47 13.75
i 15.0 ·18.31 12.18

· 17.5 ·19.02 13.50
20.0 ·19.83 13.71

i 22.5 ·18.87 14.31
[ 25.0 ·18.22 14.50

· 27.5 ·18.28 U.49
30.0 ·18.33 13.37
32.5 ·18.28 13.00

i 35.0 ·19.31 13.27
[ 37.5 ·19.82 13.82
I 40.0 ·18.88 14.40, 42.5 ·18.30 14.42

· 45.0 ·18.19 13.88
[ 47.5 ·17.74 13.83

50.0 ·18.17 14.13
52.5 ·19.91 13.97

, 55.0 ·19.31 14.04
[ 57.5 ·18.83 14.05
I 80.0 ·19.11 14.08
I 82.5 ·19.34 1\.41

85.0 ·19.38 13.59
[ 87.5 ·19.98 13.28

70.0 ·19.06 13.74

i 72.5 ·18.55 13.58
i 75.0 ·18.85 13.70, 77.5 ·18.98 13.95

! 80.0 14.02, 82.5 ·18.24 13.88
I 85.0 ·19.28 13.31

f 87.5 ·20.11 13.82
110.0 ·18.23 14.24

; 92.5 ·18.18 13.88
95.0 ·18.14 13.43
97.5 ·18.10 13.41
100.0 ·18.78 13.08
102.5 ·18.94 13.30
105.0 ·18.80 13.88
107.5 ·18.48 13.83
110.0 ·18.44 13.92
112.5 ·18.33 13.80
115.0 ·19.01 13.82
117.5 ·19.85 13.27
120.0 ·18.89 13.14
122.5 ·18.54 14.07
125.0 ·18.41 13.97

[ 127.5 ·18.33 13.94, 130.0 13.23
,. 132.5 ·18.11 13.48

135.0 ·19.10 13.25
[ 137.5 ·18.41 14.22
[ 140.0 ·18.27 14.33

142.5 ·18.38 14.08
! 145.0 ·18.38 13.97

147.5 ·18.18 13.74
i 150.0 ·19.12 13.30, 155.0 ·18.89 13.92, 180.0 ·18.43 13.91
I 185.0 ·18.34
r 170.0 ·19.85 13.12

175.0 ·17.84 14.88
I 180.0 ·17.27 14.08
f 185.0 ·19.72 13.43
I 187.5 ·19.14 13.92

190.0 ·17.84 15.14, 195.0 ·17.59 14.04
I 200.0 .17.87 13.89
i 205.0 ·18.27 13.88
i 210.0 ·17.32 12.88

212,5 ·17.27 13.74
[ 215.0 ·17.07 12.87

220.0 ·19.28 13.42
! 225.0 ·17.36 14.91
i' 230.0 ·17.17 13.78

235.0 ·18.80 13.82
I 240.0 ·18.18 14.95

245.0 ·18.06 14.07
I 250.0 ·18.17
i 252.5 ·20.01 13.20,
,

WHALE· 88Bl0

•
DATE KILLED· 17 SEPTEMBER 1_
LOCATION· BARROW. ALASKA
SEX· MALE
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BODY LENGTH. IS. I m
BALEEN LENGTH. 328 m
AVERAGE DEL C13. ·18.74
AVERAGE DEL N15. 15.32

BALEEN lENGTH DELC13 OELN15
em {ppl {ppl

0.0 ·19.50 14.08
2.5 ·19.50 13.04
5.0 ·18.43 13.18
7.5 ·18.87 13.96
10.0 ·18.82 13.80
12.5 ·18.82 13.78
15.0 ·18.58 13.75
17.5 ·18.30 13.36
20.0 '18.80 13.53
22.5 ·18.87 14.01
25.0 ·18.57 14.11
27.5 ·18.49 13.98
30.0 ·18.38 13.32
32.5 ·18.88 13.48
35.0 ·20.29 13.88
37.5 ·19.17 14.07
40.0 ·18.30 14.10
42.5 ·18.35 13.97
45.0 ·18.02 13.78
47.5 ·17.44 13.40
50.0 ·18.58 13.87
52.5 ·18.95 13.85
55.0 ·19.12 14.22
57.5 ·18.96 14.17
80.0 ·19.17 14.00
82.5 ·19.35 13.79
85.0 ·19.72 13.46
87.5 ·20.30 13.25
70.0 ·19.87 13.59
72.5 ·18.63 14.13
75.0 ·18.88 13.78
77.5 '18.88 13.91
80.0 ·18.83 13.98
82.5 ·19.03 13.72
85.0 ·19.29 12.83
87.5 ·18.96 13.70
90.0 ·18.50 14.57
92.5 ·18.58 14.05
95.0 ·18.77
97.5 ·18:86 13.30
100.0 ·19.40 13.18
102.5 ·19.19 13.08
105.0 ·18.72 14.39
107.5 ·18.58 14.86
110.0 ·18.71 14.10
112,5 ·18.78 13.97
115.0 ·18.90 13.77
117.5 ·19.38 13.47
120.0 ·19.39 12.70
122.5 ·18.73 13.86
125.0 ·18.35 14.29
127.5 ·18.40 14.38
130.0 ·18.41 14.02
132.5 ·18.35 13.88
135.0 ·19.34 13.38
137.5 ·19.08 13.32
140.0 ·18.43 14.33
142.5 ·18.41 14.53
145.0 ·18.88 14.37
147.5 ·18.71 14.14
150.0 ·18.72 13.82
152.5 ·19.45 12.84
155.0 ·19.38 13.45
157.5 ·18.55 14.59
180.0 ·18.38 14.68
182.5 ·18.80 14.33
185.0 ·18.81 14.12
187.5 ·18.72 13.81
170.0 ·19.79 13.17
172.5 .19.39 13.10
175.0 ·18.08 14.91
177.5 ·17.84 15.18
180.0 ·18.30 14.58
182.5 ·17.97 14.34
185.0 ·18.84 13.88
187.5 ·19.92 13.21

I190.0 .19.43 13.77
192.5 ·18.14 15.27 I

185.0 ·17.95 15.28
197.5 ·18.18 14.45
200.0 ·17.88 13.85
202.5 ·19.38 12.58
205.0 ·18.77 13.38
207.5 ·18.19 14.92
210.0 ·17.82 15.01
212.5 ·17.86 14.51

II
II
II
II
II
I~

II

II
II

I~

II
DI

I
I
Dl

UI



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

215.0 -17.86 13.91
217.5 -17.32 13.57
220.0 -19.52 13.&0
222.5 -19.51 13.9&
225.0 -17.76 15.•& .
227.5 -17.2& 15.3&
230.0 -17.&5 U.&O
232.5 -17.15 13.91
235.0 -17.3. 13.&0
237.5 -1&.n 13.&2
2.0.0 -I&.n 1•.• 1
2.2.5 -1&.00 1•.•5
2.5.0 -1&.13 1•.&&
2H.5 -1&.22 1•.•0
250.0 -1&.16 1•.•7
252.5 ·17.59 1•.02
255.0 -lD.5& 13.52
257.5 -lD.&3 13.5.
2&0.0 1•.39
2&2.5 -1&." 1•.&2
2&5.0 -1&.80 1•.3.
2&7.5 -18.27 13.73
270.0 ·18.91 13.55
272.5 ·19.32 12.89
275.0 -19.56 13.• 1
277.5 -1& .• 1 1•.73
280.0 -18.30 1•.75
282.5 -18.32 U.27
285.0 ·18.37 1•.05
287.5 -18.2. 13.2.
290.0 -18.39 13.•0
292.5
295.0 ·lD.19 13.27
297.5 U.91
300.0 -18.33 13.75
302.5 -18.3. 13.15
305.0 -18.3. 12.65
307.5 ·19.51 12.53
310.0 -19.0. I1.H
312.5 -18.13 13.50
315.0 -17.87 13.86
317.5 -18.07 13.15
320.0 -18.33 13.05
322.5 -17.97 12.83
325.0 -18 .•2 12.93
327.5 -18.73 12.79

WHALE - 88Bl1

DATE KILlED· 17 SEPTEMBER IlI88
LOCATION - BARROW ALASKA
SEX· FEMALE
BOOY LENGTH - 15.6 m
BALEEN LENGTH. 3.2 m
AVERAGE DEL C13. ·18.17
AVERAGE DEL N15. 1•.•1

BALEEN LENGTH DELCI3 DELNI5
em IDOl (001

0.0 ·1'.57 13.73
2.5 -19.30 13.03
5.0 ·19.3. 12.'5
7.5 -19 .•5 13.•8
10.0 ·18.11 15.19
12.5 ·1&.20 1•.35
15.0 ·1&.02 13.98
17.5 ·17.53 13.•7
20.0 -18.&3 1•.5.
22.5 -19.93 1•.03
25.0 -19.0. 15.0.
27.5 -18.96 15.10
30.0 -18.77 1•.50
32.5 ·19.22 1•.28
35.0 13.90
37.5 -19.20 1•.• 1
40.0 -1&.25 15.22
42.5 -18.2' 15.15
45.0 '1&.12 15.18
47.5 -17.37 1•.25
50.0 -18.10 1•.21
52.5 14.38
55.0 ·1'.15 14.7.
57.5 -18.n 14.87
60.0 -16.75 U.80
82.5 -18.98 U.33
65.0 -lD.22 13.23
67.5 ·18.33 13.15
70.0 ·19.0& 13.90
72.5 -18.U 1•.62
75.0 ·18.21 .14.45
77.5 -18.2. 13.85
80.0 -18.U 14.11
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82.5 -1&.01 1•.52
85.0 -18.23 13.52
87.5 -19.12 13.88
90.0 -1&.42 1•.55
92.5 -18.28 U.08
95.0 -18.56 13.83
97.5 -1&.88 13.60
100.0 -19.37 13.•8
102.5 -19.19 1•. 19
105.0 -18.74 1•.37
107.5 -18.5. 15.02
110.0 -18.7& 1•.98
112.5 ·18.37 1•.67
115.0 -18.61 1•.32
117.5 ·19.20 13.36
120.0 -19.13 13.39
122.5 ·18.36 14.58
125.0 -17." 14.80
127.5 ·18.03 1•.60
130.0 -17.99 14.05
132.5 -18.33 13.7.
135.0 -18.92 12.n
137.5 ·18.06 U.18
140.0 -17.29 15.20
142.5 -17.28 14.7.
145.0 ·17.31 U.78
147.5 -17.29 14.20
150.0 -1&.03 1•.57
152.5 ·18.82 1•.56
155.0 -18.0. 1•.03
157.5 -17.5. 14.9.
1&0.0 ·17.48 14.92
1&2.5 ·17.2. 14.&0
1&5.0 -16.&1 13.&&
1&7.5
170.0 -19.82 13.51
172.5 ·1&.23 15.&3
175.0 -17.66 15.66
177.5 -17.81 14.32
180.0 -17.70 14.29
182.5
185.0 ·18.93 1•. 19
187.5
190.0 -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 14.3.
202.5 ·1&.86 13.98
205.0 -17.U 15.02
207.5 -17.11 16.10
210.0 -17.07 18.07
212.5
215.0 -18.83 13.&2
217.5
220.0 -1&.51 14.02
222.5 -1&.08 15.26
225.0 -17.31 15.74
227.5 -18.n 15.H
230.0 ·18.84 14.71
232.5 -17.41 14.27
235.0 .18.03 13.95
237.5 ·17.98 15.23
240.0 ·17.3& 1&.2&
242.5 -17.22 1&.54
2.5.0 ·17.37 15.50
2H.5 ·17.17 14.34
250.0 ·17.9& 13.90
252.5 ·18.92 U.03
255.0 '1&.42 15.37
257.5 -1&.20 15.40
2&0.0 -17.85 15.40
2&2.5 -18.10 14."
2&5.0
2&7.5 -19.20 13.&0
270.0 -19.07 13.7&
272.5 -18.10 15.2&
275.0 -17.9& 15.51
277.5 -1&.1& 1&.00
2&0.0 -1&.02 14.39
2&2.5 ·17.n 13.47
285.0 -18.03 13.33
2&7.5
290.0 -1&.34 14.41
292.5 -17.5& 15.53
295.0 -17.&& 1•.&7
297.5 ·17.50 13.45
300.0 -17.&& 12.86
302.5 ·1&.75 13.93
305.0 13.78
307.5 -1&.2' 13.38
310.0 ·17.45 U.28
312.5
315.0 .17.59 13.4&



, 317.5, 320.0 ·18.88 12.78, 325.0 ·17.10
I 327.5 ·17.25 14.88, 330.0 ·17.31 14.22, 332.5 '16.22 12.54
i 335.0 ·18.88 13.05

337.5 ·18.32 13.78
, 340.0 -18.08 13.57,,

WHALE - 88Gl,
DATE K1UED - 16 APRIL 11188
LOCATION - GAMBELL, ALASKA
sex -FEMALE
BODY LENGTH. 15.7 m
BALEEN LENGTH - 2.95 m
AVERAGE DEL C13 - -18.44
AVERAGE DEL N15. 13.83

·BAlEEN LENGTH DELC13 DEL N15, em (DDt loot

I

· 0.0 -18.47 13.81

I 2.5 -18.27 13.33

· 5.0 .18.18 12.58, 7.5 -18.15 12.80
10.0 -18.72 12.88

, 12.5 ·18.82 13.28
! 15.0 ·18.70 13.28

17.5 -18.38 12.85
20.0 -18.22

! 22.5 -18.38 13.37, 25.0 -18.48 13.82
27.5 -18.27 13.58

, 30.0 ·18.28
32.5 '18.28 13.12

I 35.0 -18.34 13.53
37.5 ·18.18 15.09, 40.0 ·17.83 14.05
42.5 ·17.01 13.39, 45.0 -18.83 13.08, 47.5 -18.29 13.48
80.0 ·18.72 13.48

i 82.8 ·18.87 14.81
88.0 -19.21 14.53, 87.6 -18.45 14.82
80.0 -18.87 12.84
82.8 -18.28 12.00

I 88.0 ·18.85 13.28
87.8 ·18.88 13.86
70.0 ·18.81 13.28
72.8 ·18.80 13.08, 78.0 '18.86 13.85
77.5 -18.87 13.80
80.0 ·18.18 14.22
82.8 ·18.46 13.07
88.0 -18.71 14.42
87.8 ·18.04 14.85
GO.O ·18.48 14.26
82.8 ·18.73 13.88
88.0 -18.28 13.28, 87.8 -18.31 13.08, 100.0 ·18.45 12.84, 102.8 -19.10 13.18
108.0 ·18.87 18.26, 107.8 ·'8.40 14.87
110.0 ·18.85 14.86, 112.5 -17.82 14.40
118.0 -18.74 13.52
117.5 ·18.29 12.71
120.0 ·18.28 12.40
122.5 -18.48 13.16

· 125.0 ·18.80 13.72
I 127.5 -18.75 13.38
; 130.0 ·18.49 13.05, 132.5 ·18.81
I 135.0 ·19.58 12.88

137.5 ·18.25 13.88, 140.0 ·18.09 14.25
, 142.5 ·18.08 14.00

145.0 -18.19 14.46, 147.5 -18.18 13.83, 150.0 ·18.12 13.38
182.5 -19.34 13.01
155.0 -IB.73 13.87
157.8 ·17.97 14.78
180.0 -17.84 14.42
182.5 -17.89 14.58
185.0 ·17.58 13.84
187.5 -18.45 13.80
170.0 -20.14 13.11, 175.0 -18.06 14.62
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180.0 -1B.Ol '''80
185.0 -17.73 13.84
190.0 ·19.32 13.20
185.0 -17.57 18.05
200.0 -17.85 15.24
205.0 -20.56 13.10
210.0 ·17.81 15.45
215.0 -17.02 15.82
220.0 "7.00 12.85
225.0 -19.12 13.01
227.5 ·18.80 14.26
230.0 -17.15 16.18
232.5 -17.12 15.82
235.0 -17.46 14.28
237.5 -16.80 13.08
240.0 -17.36 14.49
242.5 -18.86 14.28
245.0 -18.08 14.28
247.5 -17.45 15.51
250.0 -17.38 18.11
252.5 -17.37 15.84
255.0 -17.32
257.5 -16.85 13.42
280.0 -18.17 13.25
282.5 ·18.75
285.0 -18.13 15.28
287.5 ·17.77 15.37
270.0 ·18.50 13.83
272.5 ·18.21 13.48
275.0 ·18.74 13.38
277.5 ·18.49 12.70
280.0 -19.35 12.84
282.5 ·18.83 13.85
285.0 ·18.20
287.5 ·18.15 14.78
280.0 ·18.28 14.87
282.5 ·17.84
285.0 ·18.71 12.81

WHALE ·88G2

DATE K1UED - 25 APRIL 11188
LOCATION· GAMBEll ALASKA
SEX· FEMALE
BODY LENGTH. 15.3 m
BALEEN LENGTH. 2.75 m
AVERAGE DEL C13. '18.41
AVERAGE DEL N15. 14.34

TISSUE DELC13 DELN15
IDDI (DOt

lUlCL.E '18.08 13.80

IIAL.EEN LENGTH DELC13 DELN15
em (DOt (DDIl

0.0 '18.49 14.85
2.5 ·18.26 14.25
5.0 -18.04 14.44
7.5 ·17.85 14.48
10.0 ·18.17 14.07
12.5 ·18.27 14.28
15.0 ·18.28 14.09
17.5 ·18.89 14.88
20.0 ·18.47 15.04
22.5 ·18.55 15.27
25.0 ·18.34 15.13
27.5 ·18.18 14.57
30.0 ·'8.51 15.22
32.8 ·18.05 14.85
35.0 '18.81 14.73
37.5 ·18.20 14.42
40.0 ·17.87 14.83
42.5 ·'7.40 13.88
45.0 ·'7.27 13.51
47.5 ·'7.83 13.89
50.0 '18.05 14.1 I
52.5 '18.30 14.28
55.0 ·18.88 14.23
57.5 ·18.88 14.83
80.0 ·19.39 14.80
82.5 ·18.18 14.08
85.0 ·18.19 14.09
87.5 -19.58 13.82
70.0 ·19.34 14.23
72.5 -18.30 15.17
75.0 -17.84 14.88
77.5 ·18.48
80.0 -18.88 14.04
82.5 ·18.89 14.20
85.0 ·19.70 14.02
87.5 ·19.41 14.08

II
II
II
II
II
II
II
I
II
II
II
II
II
II
I
II
II
II



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ao.o -18.35 14.33
a2.5 ,-18.04 .13.a5
a5.0 -18.12 iU7
a7.5 -18.23 14.24
100.0 -18.43 13.85
105.0 -la.18 13.22
110.0 -18.17 15.53
115.0 -18.54 14.a8
120.0 -la.17 13.82
125.0 -18.85 13.57
130.0 -17.77 14.84
135.0 -17.a2 13.a5
140.0 ·la.34 13.10
145.0 -18.31 14.0a
150.0 -17.78 14.20
155.0 -17.85 14.36
180.0 ·Ia.as 13.2a
185.0 -18.21 14.40
170.0 -17.41 14.87
175.0 -17.08 14.15
177.5 -17.a4 14.33
180.0 -la.50 13.18
182.5 -1e.47 13.35
185.0 ·18.28 14.79
187.5 -17.18 15.58
190.0 -17.08 14.88
192.5 -16.97 13.55
195.0 -17.11 14.12
la7.5 -18.19 14.72
200.0 -18.93 14.09
202.5 -18.54 14.93
205.0 -17.84 18.13
207.5 -17.78 18.22
210.0 -17.40 14.59
212.'5 -17.42 14.33
215.0 ·19.59 13.51
217.5 -19.80 13.48
220.0 -18.97 14.02
222.5 -17.93 15.54
225.0 -17.81 18.00
227.5 -17.89 15.21
230.0 ·17.29 13.94
232.5 ·17.U 14.07
235.0 -20.72 12.82
237.5 -19.78 13.78
240.0 ·18.28 15.29
242.5 -17.44 15.15
245.0 -17.38 15.19
247.5 -17.23 14.23
250.0 -17.81 14.23
252.5 ·19.23 14.30
255.0 -19.40 14.07
257.5 -18.83 14.54
280.0 -17.aO 15.02
282.5 -17.54 14.97
285.0 ·17.00 13.5a
287.5 ·18.aO 13.82
270.0 ·18.47 13.92
272.5 -21.09 12.87
275.0 -20.24 13.55

WHALE - 88KKI

DATE KILLED - 24 SEPTEMBER 1988
LOCATION - KAKTOVIK ALASKA
SEX-FEMALE
BODY LENGTH _. 14.a m
BALEEN LENGTH. 2.97 m
AVERAGE DEL C13. -18.81
AVERAGE DEL N15. 13.82

BALEENLENGlH DELCI3 DEL N15
em 1001 1001

0.0 ·19.32
2.5 -18.92 12.78
5.0 -19.45 12.74
7.5 -18.81 12.a8
10.0 -18.57 13.78
12.5 ·18.72 14.28
15.0 ·18.82 13.84
17.5 -19.38 13.33
20.0 -20.41 12.84
22.5 -19.53 13.95
25.0 -18.97 14.30
27.5 ·18.80 13.a2
30.0 ·18.88 14.24
32.5 -18.47 13.78
35.0 -18.83 13.74
37.5 -19.08 13.a7
40.0 -19.15 14.08
42.5 -18.75 13.82
45.0 ·18.59 13.83
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47.5 -18.50 14.09
50.0 "8.40 14.15
52.5 -18.04 13.55
55.0 -19.09 13.08
57.5 -19.46 13.86
80.0 -18.79 14.04
82.5 ·I8.as 14.01
85.0 -18.57 14.21
87.5 -19.02 14.43
70.0 -19.29 13.84
72.5 -19.55 13.30
.75.0 ·19.94 13.25
77.5 ·19.50 13.12
80.0 -18.42 13.09
82.5 ·18.78 12.89
85.0 ·18.a7 13.59
87.5 ·18.75 13.89
00.0 -19.04 13.84
a2.5 ·20.20 13.39
95.0 -19.58 13.31
97.5 ·18.59 13.09
100.0 -17.85 12.88
102.5 -18.48 13.27
105.0 ·18.47 13.24
107.5 -18.75 13.32
110.0 -19.21 13.23
112.5 -19.24 12.88
115.0 ·18.80 13.80
117.5 ·18.51 14.53
120.0 -18.84 14.71
122.5 ·18.54 14.27
125.0 ·'8.45 13.77
127.5 ·1e.06 13.31
130.0 -1e.25 13.01
132.5 -19.16 12.54
135.0 ·18.80 13.32
137.5 -18.09 14.05
140.0 -18.07 13.80
142.5 -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 13.38
155.0 -17.94 14.01
157.5 -18.08 13.94
180.0 ·17.87 13.79
182.5 -17.31 13.84
185.0 -18.14 13.48
187.5 -18.25 12.82
170.0 -18.88 12.47
172.5 -18.59 13.28
175.0 -18.33 13.08
177.5 -18.44 13.75
180.0 ·18.40 14.03
182.5 ·17.a8 13.89
185.0 ·18.78 13.89
187.5 -20.12 13.06
190.0 -19.88 12.93
la2.5 ·18.98 13.23
la5.0 -I7.a8 14.10
In.5 ·18.00 14.&8
200.0 ·18.34 14.47
202.5 -18.30 13.87
205.0 ·18.87 13.55
207.5 -la.58 12.95
210.0 ·19.91 13.02
212.5 -18.82 14.88
215.0 -17.al 15.89
217.5 ·18.10 15.28
220.0 ·18.40 14.30
222.5 -18.211 14.07
225.0 ·la.40 13.82
227.5 -19.31 13.33
230.0 -18.aO 13.55
232.5 -17.84 14.14
235.0 ·17.95 14.71
237.5 ·17.83 14.3a
240.0 ·17.37 13.5a
242.5 -18.83 13.48
245.0 ·19.78 13.20
247.5 -19.25 13.14
250.0 ·17.ea 13.07
252.5 -17.30 13.81
255.0 ·17.41 14.18
257.5 ·17.32 14.08
280.0 ·17.57 13.71
282.5 -18.18 13.57
285.0 "9.47 13.44
287.5 -19.07 14.34
270.0 ·18.07 15.23
272.5 -17.92 14.89
275.0 ·17.89 14.12
277.5 -17.13 14.14
280.0 -17.58 13.30



282.5 -10.18 13.12
285.0 -10.82 12.0.
287.5 -18.83 13.37
200.0 -17.00 13.83. 202.5 -17.70 1•.82
205.0 -17.8.

• 207.5 -17.35 13.03, 300.0 -18.81
302.5 -18.50 11.87
305.0 -18 .•8 12.25

I 307.5 -18.U 13.•0
310.0 -17.07 13.30

i 312.5 -17.80 U.3.
I 315.0 -18.20 U.12
t 317.5 -18.08 12.3., 320.0 '-18.7. 12.78

322.5 -10.00 12.25

WHALE - 88WWl
I

DATE KILlED - 25 APRIL 1088
LOCATION - WAINWRIGHT ALASKA
SEX ,FEMALE
BODY LENGTH. 7.0 m

• BALEEN LENGTH - 0.77 m
AVERAGE DEL C13. -18.27
AVERAGE DEL N15 • 15.•5

BALEEN LENGTH DELC13 DEL NI5
em 1001 (DD',
0.0 -18.71 18.30

I 2.5 -18 .• 2 18.3.
I 5.0 -17.00 18.06
I 7.5 -17.08 15.H
I 10.0 -17.0. 15.11

12.5 -18.02 15.03
15.0 -18.0. 15.08
17.5 -18.03 15.•3
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 -18.18 15.•5
32.5 -18 .•5 15.57

{ 35.0 -18.58 15.63
37.5 -18.58 15.83, .0.0 -18.63 15.81
.2.5 -18.80 15.• 1
.5.0 -18.85 15.22
.7.5 -10.00 15.13
50.0 -10 .•0 15.15
52.5 -10 .•7 1•.86, 55.0 -18.97 15.18

! 57.5 -18.3.
I 60.0 -17.82 15.80

82.5 -17.50 18.00
85.0 -17.3. 18.10
87.5 -17.35 15.58
70.0 -17 .82
72.5 -18.08 15.21

, 75.0 -18.15 15.30,
,

WHALE - 88WW2'
I

DATE KILlED - 26 APRIL 1088
LOCATION - WAINWRIGHT, ALASKA
SEX-MALE
BODY LENGTH - 9.1 m
BAlEEN LENGTH - 0.1\8 m
AVERAGE DEL C13" -18.91
AVERAGE DEL N15 - 1•.91,

.BALEEN LENGTH DELC13 DEL N15
em IDDI (DDI

0.0 -19.03 15.87

! 2.5 -18 .•8 15.72, 5.0 -18.3. 15.51
7.5 -18.39 15.11
10.0 -18 .•0 1•.72
12.5 -18.22 1•. 18
15.0 -18.25 1•.32
17.5 -18.81 U.82
20.0 -10 .•8 13.5.
22.5 -19.87 13.81
25.0 -10.50 1•.•0
27.5 -10 .•0 1•.97

I 30.0 -10.U 15.53, 32.5 -19.05 15.07. 35.0 -18.08 16.21, 37.5 -18.96 16.•5
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.0.0 -18.85 18.01

.2.5 -18.80

.5.0 -18.87 15.88

.7.5 -18.70 15.08
50.0 -18.78 15.8•
52.5 -18.78 15.•9
55.0 -18.8'1 15.01
57.5 -18.39 U.69
80.0 -18 .•0 1•.73
82.5 -18 .•2 1•.50
85.0 -18.81 15.13
87.5 -18.01 1•.50
70.0 -19.3. 1•.50
72.5 -19.83 1•. 10
75.0 -10.73 1•.0.
77.5 -10.80 1•.03
80.0 -10.87 1•.19
82.5 -10.U 1•.26
85.0 -19.52 1•.3.
87.5 -19.12 1•.82
00.0 -18.38 15.01
02.5 -18.25 1•.66
05.0 -18.21 1•.81
97.5 -18.87

WHALE - 88WW3

DATE KILlED - 8 MAY 1088
LOCATION - WAINWRIGHT ALASKA
SEX-MALE
BODY LENGTH _ 13.. m
BAlEEN LENGTH - 2. l'm
AVERAGE DEL C13 • -19.88
AVERAGE DEL N15 _ 13.82

BALEEN LENGTH DELC13 DELN15
em (ppl IDDI

0.0 -10.73
2.5 -18.85 U.8.
5.0 -19.10 1•.30
7.5 -10.13 1•.2.
10.0 -18 .•8 13.53
12.5 -18.63 13.13
15.0 -20.01 13.30
17.5 -20.32 1•. 18
20.0 -20.21 1•.•8
22.5 -10.82 15.08
25.0 -19.18 1•.60
27.5 -10 .•8 13.71
30.0 -22.18 12.88
32.5 -21.87 12.88
35.0 -20.77 1•.10
37.5 -20.0. 1•.88
.0.0 -10.88 1•.•3
• 2.5 -10.3• 1•.80
.5.0 -10.19 1•.10
.7.5 -23 .•8 12.51
50.0 -22.05 13.10
52.5 -20.80 1•.37
55.0 -20.2. 1•.77
57.5 -20.36 1•.88
80.0 -20.50 1•.72
82.5 -20.32 13.01
85.0 -22.70 13.10
87.5 -21.00 13.• '
70.0 -10.87 1•.28
72.5 -19.38 1•.18
75.0 -10.1. 1•.31
77.5 -10.38 1•.02
80.0 -10.87 1•. 13
82.5 -21.27 13.82
85.0 -21.2. 12.85
87.5 -10.72 13.21
00.0 -10.83 13.37
02.5 -10.10 15.11
05.0 -10.11 1•.•3
07.5 -18.08 13.88
100.0 -10.25 13.85
102.5 -10.38 13.56
105.0 -19.58 12.03
107.5 -10." 13.•7
110.0 -18.9. 13.78
112.5 -18.07 U.3.
115.0 -18.U U.12
117.5 -18.8. 13.81
120.0 -19.26 13.•8
122.5 -19.89 13.20
125.0 -19.8. 12.83
127.5 -18.U 13.•7
130.0 -18.89 1•. 11
132.5 -18.77 1•. 18

II
II
II
Ii
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

135.0 ·18.41 13.84
137.5 ·18.38 13.38
140.0 .19.52 13.09
142.5 .19.82 12.52
145.0 -19.01 13.70
147.5 -18.74 14.38
150.0 ·18.30 14.80
152.5 .18.49 14.81
155.0 ·18.32 13.91
157.5 ·20.84 13.29
180.0 ·20.84 12.87
182.5 ·19.53 12.88
185.0 -19.29 14.08
187.5 -19.18 14.48
170.0 -19.21 14.48
172.5 .19.29 14.14
175.0 ·19.08 14.07
177.5 ·20.25 13.87
180.0 -21.05 13.23
182.5 .20.53 13.00
185.0 ·19.80 13.22
187.5 .18.87 14.80
190.0 .18.05 15.32
192.5 -17.45 13.84
195.0 ·H.81 13.49
197.5 ·17.93 13.73
200.0 ·21.24 12.95
202.5 ·21.21 13.15
205.0 "9.98 12.85
207.5 -19.41 14.40

WHALE - 89BI DISTAl

DATE KIUED • 23 APRIL1989
LOCATION· BARROW, AlASKA
SEX· FEMALE
BODY LENGTH - 8.9 m
BALEEN LENGTH - 0.87 m
AVERAGE DEL CI3 - -18.55
AVERAGE DEL N15_ 15.05

IIAlEEN LENGTH DELC13 DELN15
em) IDDI IDDI

0.0 ·18.48 15.84
2.5 ·18.51 15.58
5.0 ·18.84 14.80
7.5 ·18.71 15.17
10.0 ·18.84 14.58
12.5 -18.54 14.85
15.0 -18.55 15.00
17.5 ·19.14 14.84
20.0 ·19.1.8 14.11
22.5 ·19.10 14.01
25.0 ·18.84 14.97
27.5 -18.27 15.59
30.0 ·18.14 15.99
32.5 ·18.03 15.88
35.0 ·17.90 15.08
37.5 ·17.92 15.08
40.0 ·17.99 15.18
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
55.0 -18.38 15.27
57.5 ·18.74 15.31
80.0 ·19.31 15.87
82.5 -19.55 14.45
85.0 ·19.40 14.77
87.5 ·19.35 15.13
70.0 -19.49 14.93
72.5 -19.24 14.99
75.0 ·18.58 15.38
77.5 -18.10 15.84
80.0 ·17.88 15.30
82.5 ·17.88 15.14
85.0 ·18.11 15.08
87.5 ·19.23 14.92

WHALE· 8981 MEDiAl

DATE KIUED· 23 APRILI989
LOCATION -BARROW AlASKA
SEX· FEMALE
BODY LENGTH - 8.9 m
BALEEN LENGTH. 1.03 m
AVERAGE DEL C13 - ·'8.51
AVERAGE DEL N15_ 14.93

96

IIAlEEN LENGTH DELCI3 DEL NI5
em IDDI IDD'

2.5 ·18.33 15.57
5.0 ·18.87 15.10
7.5 ·18.87 15.07
10.0 ·18.81 14.70
12.5 ·18.87 14.88
15.0 -18.74 15.43
17.5 -18.80 14.88
20.0 -18.91 14.81
22.5 ·19,17 14.28
25.0 13.83
27.5 ·18.80 14.59
30.0 ·18.58 15.18
32.5 -18.29 15.78
35.0 -18.18 15.80
37.5 ·18.14 15.88
40.0 '17.92 15.09
42.5 -17.95 14.91
45.0 "8.27 15.27
47.5 ·18.02 14.82
50.0 ·18.05 14.78
52.5 ·17.97 '4.88
55.0 -18.04 14.79
57.5 ·18.13 14.78
80.0 ·18.35 14.73
82.5 ·18.41 14.8'
85.0 ·18.88 14.94
87.5 ·19.05 14.84
70.0 "9.38 14.70
72.5 '19.49 14.73
75.0 ·19.45 15.00
77.5 -19.35 14.79
80.0 ·19.41 14.89
82.5 ·19.38 14.84
85.0 ·18.89 14.98
87.5 ·18.37 15.33
90.0 ·17.93
92.5 ·17.80 15.43
95.0 ·17.43 15.45
97.5 -17.88 15.15
100.0 '18.12 14.42
102.5 -18.32 14.1 I

WHALE • 8981 PROXIMAL

DATE KIUED • 23 APRIL1989
LOCATION· BARROW, AlASKA
SEX· FEMALE
BODY LENGTH - 8.9 m
BALEEN LENGTH. O.98m
AVERAGE DEL C13 _ -18.52
AVERAGE DEL N15 - 15.04

IIAlEEN LENGTH DELC13 DELN15
em IDDI (DD.

0.0 -18.51 15.51
2.5 ·18.47 15.30
5.0 ·18.84 15.25
7,5 ·18.71 15.00
10.0 -18.88 14.50
12.5 ·18.82 14.53
15.0 ·18.82 15.15
17.5 ·18.97 14.88
20.0 ·'8.98 14.48
22.5 ·19.08 14.21
25.0 ·18.78 14.77
27.5 ·18.43 15.38
30.0 -18.32 15.82
32.5 ·18.14 15.85
35.0 ·17.98 15.41
37.5 ·17.89 15.10
40.0 ·17.97 14.99
42.5 "7.99 14.98
45.0 ·18.01 14.98
47.5 ·18.15 14.88
SO.O ·18.13 14.73
52.5 ·18.28 15.51
55.0 -18.32 14.98
57.5 -18.88 15.09
80.0 ·19.09 14.98
82.5 -19.44 14.73
85.0 '19.42 15.15
87.5 ·19.37 15.03
70.0 ·19.43 14.91
72.5 ·19.45 14.87
75.0 ·19.01 15.00
77.5 ·18.35 15.32
80.0 ·17.95 15.48
82.5 ·17.81 15.39
85.0 ·17.48 15.43



, 87.5 -17.81 15.33
10.0 -18.11 U.72

I,
WHALE - 811lll LEFT,
DATE KILLED - 25 OCTOBER lesl
LOCAnON - BARROW ALASKA
SEX - MALE
BODY LENGTH - 82 m
BALEEN LENGTH - 0.17 m
AVERAGE DEL C13 - -18.51
AVERAGE DEL N15_ 15.18

BALEEN LENGTH DELC13 DEL N15, em '00' 100'

0.0 -19.70 1•.3.
2.5 -11.36 1•.66

I 5.0 -19.60 1•.77
7.5 -19.50 1•.60
10.0 -19.23 15.27, 12.5 -19.U 15.26
15.0 -11.03 15.•5
17.5 -18.88 15.85
20.0 -18 .•0 16.03, 25.0 -18.18 18.38
27.5 -18.15 15.17

i 30.0 -18.05 15.77
32.5 -18.02 15.•3
35.0 -18.03 15.7.

, 37.5 -18.13 15.16, .0.0 -18.13 15.35
.2.5 -18.11 15.03

f .5.0 -18.08 15.32
.7.5 -18.11 15.•7
50.0 -18.06 15.31
52.5 -18.00 15.36
55.0 -17.99 15.39
57.5 -18.19 15.72
60.0 -18.2. 15.33
62.5 -18.50 15.22
65.0 -18.78 15.06
87.5 -18.15 1•.73
70.0 -18.86 15.00, 72.5 -18.7. 1•.82, 75.0 -18.69 U.17
17.5 -18.66 1•.11

; 80.0 -18.93 1•.95
82.5 -18.7. 15.19
85.0 -18 .•6 15.00, 87.5 -18.02 15.26
eo.O -17.97 1•.U

f 12.5 -18.18 13.85, 15.0 -17.57 13.U
i
I

WHALE - 81BI RIGHT,
DATE KILLED - 25 OCTOBER 1989
LOCATION· BARROW ALASKA
SEX- MALE
BODY LENGTH _ 82m
BALEEN LENGTH _ 0.97 m
AVERAGE DEL C13 _ -lU9
AVERAGE DEL N15- 15.37

{

IBALEEN LENGTH DELC13 DELN15, em 100' 100'

! 0.0 -19.67 1•.•8
2.5 -19.3. U.75
5.0 -11.72 1•.86
7.5 -11.52 15.15
10.0 -19.2., 12.5 -19.33 15.3.

[ 15.0 -18.80 15.38
17.5 -18.70 15.17, 20.0 -18 .•6 16.05
22.5 -18.31 18.• ', 25.0 -18.20 18.•2
27.5 -18.15 18.31
30.0 -18.0. 18.13

I. 32.5 -18.01 15.87, 35.0 -18.02 15.53
37.5 -18.01 15.•2
.0.0 -18.10 15.38
.2.5 -18.13 15.37
.5.0 -18.12
• 7.5 -18.0• 15.•9
SO.O -17.17 15.36
52.5 -17.98 15.32
55.0 -17.19 15.51
57.5 ·18.00 15.58
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60.0 -16.16 15.68
62.5 -18.29 15.61
65.0 -18.60 15.29
67.5 -18.85 15.16
70.0 -18.96 15.U
72.5 -18.6. 15.3.
75.0 -18.60 15.19
17.5 -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
10.0 -17.98 15.27
92.5 -17.79 U.56
95.0 -17.86 13.17

WHALE - 81Bl0 LEFT

DATE KILLED - 28 OCTOBER les9
LOCAnON - BARROW ALASKA
SEX - FEMALE
BODY LENGTH. 8.1 m
BALEEN LENGTH. 1.5 m
AVERAGE DEL C13 - -19,69
AVERAGE DEL NI5.

BALEEN LENGTH DELC13 DEL N15
em Inn, Inn,

0.0 -22.2.
2.5 -2•.•2
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
22.5 -21.17
25.0 -20.20
27.5 -19.16
30.0 -18 .•2
32.5 -18 .••
35.0 -18 .•8
37.5 -18.60
.0.0 -te.gg
.2.5 -21.00
• 5.0 -20.9•
.7.5 -19."
50.0 -19.00
52.5 -19.39
55.0 -19.21
57.5 -20.21
80.0 -22.18
82.5 -22.01
85.0 -20.00
87.5 -18.59
70.0 -18.39
72.5 -18.50
75.0 -18.50
17:5 -18.35
80.0 -18.08
82.5 -18.18
85.0 -18.95
87.5 -19.29
90.0 -19.19
12.5 -19.11
95.0 -19.08
97.5 -22.36
100.0 -19.U
102.5 -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 -19.3.
130.0 -19.83
132.5 -19.58
135.0 -19.88
137.5 -19.88
'.0.0 -19.88
'.2.5 -19.85
'.5.0 -19.88
1.7.5 -19.99
150.0 -20.01
152.5 -19.97
155.0 -19 .•7

II
II
II
II
II
II
II
II
II
II
II
II
II
II
01

UI

01

01

UI



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

WHALE· 80B10 RIGHT

DATE KILLED· 28 OCTOBER 1080
LOCATION· BARROW AlASKA
SEX· FEMALE
BODY LENGTH. 8.I m
BALEEN LENGTH .1.5m
AVERAGE DEL C13 - -10.55
AVERAGE DEL N15. 1•.72

BALEEN LENGTH DELC13 DEL NI5
em (PPI IpOl

0.0 ·22.88 13.70
2.5 -2•.32 12.09
5.0 11.78
7.5 -21.38 12.86
10.0 -10.H 1•.••
12.5 -10.10 1•.78
15.0 -10.50 1•.25
17.5 -19.2. 13.93
20.0 "0.08 13.98
22.5 13."
25.0 -20.70 12.29
27.5 ·19.67 13.50
30.0 -18.76 1•.92
32.5 -18.50 15.2.
35.0 -18.57 1•.72
37.5 -18.82 1•.00
• 0.0 -10 .•5 13.•8
.2.5 -20.01 12.88
.5.0 -21.17 13.10
.7.5 -10.87 1•.81
50.0 ·19.25 15.60
52.5 -19.10 15.08
55.0 -19.12 1•.98
57.5 -10.75 I....
80.0 13.3.
82.5 -22.23 12.35
85.0 ·21.06 13.16
87.5 -16.87
70.0 -16.30 15.83
72.5 -18 .•0 15.80
75.0 -16.51 15.6.
77.5 -16.36 15.61
80.0 -18.18 15.27
82.5 1•.00
85.0 ·18 .• ' ".96
87.5 15.10
00.0 -19.19 15.65
02.5 ·18.16
05.0 15.78
07.5 ·10.06 16.06
100.0 '18.07 18.21
102.5 -18.98 16.23
105.0 -18.90 18.26
107.5 -18.93 16.2.
110.0 -16.08 15.80
112.5 -19.0. 18.00
115.0 -19.20 16.21
117.5 -10.15 18.13
120.0 ·19.16 15.97
122.5 15.38
125.0 -19.18 15.13
127.5 -10.25 15.21
130.0 ·10.50 15.29
132.5 -19.58 15.27
135.0 -10.88 15.09
137.5 -10.60 1•.06
"0.0 -19.87 1•.76
IU.5 ·19.93 ,..•5
'.5.0 -19.88 1•.33
'.7.5 -10.05 1•.•2
150.0 -20.03 1•.66
152.5 -19.U 1•.50

WHALE • 89KK3

DATE KlLLED • 27 SEPTEMBER 1089
LOCATION· KAKTOVIK, AlASKA
SEX· MALE
BODY LENGTH. 12.6m
BALEEN LENGTH. 2.2 m
AVERAGE DEL C13. -19.55
AVERAGE DEL N15.

BALEEN LENGTH DELC13 DEL NI5
em IDDt (Ppt

0.0 -22.17 13.86
2.5 -21.01 13.51
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5.0 -21.65 12.72
7.5 -19 .•0 1•.02
10.0 -19.31 1•.21
12.5 -19.H I•. ,.
15.0 -10.90 1•.•7
17.5 -10.00 13.27
20.0 ·19.17 13.38
22.5 -19.88 12.87
25.0 -20.,. 12.52
27.5 ·19.80 13.55
30.0 -16.82 1•.27
32.5 ·18 .•8 13.71
35.0 -18.18 12.90
37.5 ·18.77 13.20
.0.0 -20.10 13.13
.2.5 -20.01 13.07
.5.0 ·20.57 13.09
.7.5 -10.00 ".53
50.0 ·10 .•0 15.00
52.5 ·19.5. 15.37
55.0 ·18.90 1•.55
57.5 ·20.10 13.32
80.0 -21.81 12.57
82.5 -21.72
85.0 -20.5. 1•.21
67.5 -19.82 I....
70.0 ·19.50 1•.68
72.5 ·10 .•0 1•.•9
75.0 -20.21 13.7.
77.5 -23.6. 12.20
80.0 ·22.55 12.80
82.5 -20 .•9 1•. 1•
85.0 ·20.08 1•.66
87.6 -20.08 1•.81
90.0 ·20.30 1•.•9
02.5 ·20.0. 13.88
95.0 ·21.22 13.51
97.5 -22.21 12.83
100.0 -20.85
102.5 -20.13 13.87
105.0 -18.98 13.99
107.5 -18.75 1•.08
110.0 -10.03 ".31
112.5 ·19.36 ".20
115.0 -20.18 13.76
117.5 ·21.4. 12.86
120.0 -20.76 13.24
122.5 '19." 14.17
125.0 -10.07 15.01
127.5 ·10.55 15.42
130.0 -10." 14.83
132.5 ·18.U 13.02
135.0 ·19.14 13.5.
137.5 ·10.30 13.27
140.0 ·10.82 12.77
'.2.5 -10.20 12.04
145.0 ·18.78
147.5 -18.74 1•.00
150.0 ·18.56
152.5 -18.80 13.7.
155.0 ·18.37
157.5 ·18.86 13.38
180.0 -10.26 13.10
182.5 -10.38 12.90
185.0 '19.21, 12.82
187.5 -18.92
170.0 -18.78 14.11
172.5 -18.55
175.0 -18.51
177.5 -18.31 13.4.
180.0 -18.85
182.5 -19.79 12.55
185.0 -10.77 12.32
187.5 -18.81
100.0 -18.12 14.25
192.5 -17.91 14.25
195.0 ·18.09 1•.51
197.5 -18.28 1•.47
200.0 -18.55 13.35
202.5 -20.11 13.2.
205.0 ·20.54 12.86
207.5 ·10.51
210.0 -18.85 13.06
212.5 -18.18
215.0 -17.88 13.34
217.5 -17.,. 13.02
220.0 -17.29
222.5 -16.40 12.85

WHALE· 9085

DATE KILLED· 23 MAY 1990
LOCATION· BARROW AlASKA



I
I

. SEX' FEMALE
BODYLENGTH_15.9m
BALEEN LENGTH - 2.79 m
AVERAGE DEL C13 - -18.00
AVERAGE DEL N15_,

BALEEN LENGTH DELC13 DELN15
em Innt IDDt,

, 0.0 -18.21
i 2.5 ;-17.97

5.0 -17.51
i 7.5 -17.70

• 10.0 -17.81
, 12.5 -17.90

15.0 -18.3., 17.5 -10.39, 20.0 -18.55, 22.5 -18.25, 25.0 -18.23
27.5 -18 .•5

i 30.0 -17.87
32.5 -18.20

i 35.0 -19.0., 37.5 -18.99
.0.0, .2.5 -18.08, .5.0 -17.87

• .7.5 -17.77
50.0 -18.30
52.5 -18.9.
55.0 -19.33, 57.5 -18.57
80.0 -18 .•2, 62.5 -18.80
85.0 -18.27
87.5 -17.95, 70.0 -18.22
72.5 -10.11

> 75.0 -18.83
i 77.5 -18.12

80.0 -18.19
82.5 -18.22
85.0 17.87

• 87.5 -18.0.
90.0 -19.22

, 92.5 -19.17
I 05.0 -18.71

97.5 -18.52
100.0 -18.35
102.5 -18.83
105.0 -10.07

I 107.5 -19.2.
i 110.0 -10.09

112.5 -18.07
115.0 -18.09
117.5 -17.87
120.0 -18.09
122.5 -18.31
125.0 -18.10
127.5 -18.05
130.0 -19.05
132.5 -18.58
135.0 -18.28
137.5 -18 .•8

[ 1.0.0 -18."
1.2.5 -18 .•3
1.5.0 -18.95
1.7.5 -19.39
150.0 -18.85, 152.5 -18.30
155.0 -18.20
157.5 -18.08, 180.0 -17.93
182.5 -18 .•2
185.0 -19.2.
187.5 -19.17
170.0 -18 .•7, 172.5 -17.58
175.0 -17 .•5
177.5 -17.55
18D.0 -17.U
182.5 -18.U
185.0 -18.01
187.5 -18.U
100.0 -17.91
102.5 -17.83
195.0 -17.86, 197.5 -17 .•9
200.0 -17.00
202.5 -18.93

[ 205.0 -19.18
i 207.5 -18.81

210.0 -18.06

99

212.5 -17.i3
215.0 -17.00
217.5 -17.82
220.0 -18.14
222.5 -19.85
225.0 -19.51
227.5 -18.77
230.0 -17.79
232.5 -17.79
235.0 -17.7.
237.5 -17.87
2.0.0 -19.39
2.2.5 -20.5.
2.5.0 -19.72
2.7.5 -18 .•9
250.0 -17.8.
252.5 -17.7.
255.0 /18.27
257.5 -10.30
280.0 -10.30
282.5 -18.7.
285.0 -17.8.
287.5 , -17.29
270.0 -17.15
272.5 -18.85
275.0 -18.88
277.5 -18.29
280.0 -18.58
282.5 -17 .•5
285.0 -18.95
287.5 -18.86
290.0 -16.95
292.5 -18.98
205.0 -17.57
297.5 -18 .•6
300.0 -17.0.
302.5 -17 .•8
305.0 -17 .••
307.5 -17 .•9
310.0 -17.35

WHALE - 9OB7

DATE KIlleD - 1 OCTOBER 1990
LOCATION - BARROW ALASKA
SEX-FEMALE
BODY LENGTH - U m
BALEEN LENGTH- UOm
AVERAGE DEL C13- -18.n
AVERAGE DELN15-

BALEEN LENGTH DELC13 DELN15
em Innl IMI

0.0 -19 .•8
2.5 -20.15
5.0 -20.17
7.5 -20 .•2
10.0 -19.55
12.5 -18.58
15.0 -18 .•3
17.5 -18.2.
20.0 -18.20
22.5 -18.80
25.0 -20.10
27.5 -21.00
30.0 -20.85
32.5 -10.73
35.0 -18.83
37.5 -18 .•7
.0.0 -18.5.
.2.5 -18.78
.5.0 -18.87
.7.5 -18.78
50.0 -18.8.
52.5 -18.38
52.5 -18.U
55.0 -18.7.
57.5 -18.98
80.0 -19.08
82.5 -10.01
85.0 -18.71
87.5 -18.57
70.0 -18 .••
72.5 -18.32
75.0 -18.2.
77.5 -18.23
80.0 -18.2.
82.5 -18.30
85.0 -18.28
87.5 -18.28
00.0 -18.18
92.5 -18.15

II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II
II



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

85.0 -18.17
87.5 -18.24
100.0 -'8.40
102.5 -18.48
105.0 -18.70
107.5 -18.83
110.0 -18.08
112.5 -18.78
115.0 ·'8.82
117.5 -18.83
120.0 -'8.73
122.5 -18.78
125.0 -18.83
127.5 -18.85
130.0 -18.58
132.5 -18.28
135.0 -18.03

WHALE - 8OB8

DATE KILlED· 2 OCTOBER'eeo
LOCATION· BARROW ALASKA
SEX-MALE
BOOY LENGTH. 12.8 m
BALEEN LENGTH _ 2.43 m
AVERAGE DEL C13 _ -18.93
AVERAGE DEL N15.

IIAl.EEN LENGTH DELC13 DELN15
lem IDOl 1001

0.0 -18.72
2.5 -20.01
5.0 -20.52
7.5 -18.75
10.0 -'8.81
12.5 ·18.53

.15.0 ·18.38
17.5. ·18.34
20.0 ·18.8'
22.5 -18.83
25.0 -20.78
27.5 -18.53
30.0 -18.05
32.5 ·18.18
35.0 -18.30
37.5 -18.20
40.0 ·18.77
42.5 -18.14
45.0 ·18.50
47.5 '18.88
50.0 -18.83
52.5 ·18.70
55.0 -18.42
57.5 ·18.26
80.0 ·17.86
82.5 ·18.58
85.0 ·18.73
87.5 -20.58
70.0 -18.80
72.5 -18.87
75.0 ·18.08
77.5 -18.12
80.0 -18.52
82.5 -18.72
85.0 -18.86
87.5 ·20.37
80.0 -18.45
82.5 -18.51
85.0 -18.41
87.5 -18.23
100.0 ·17.86
102.5 "8.47
105.0 -18.20
107.5 -18.81
110.0 ·18.38
112.5 -18.83
115.0 -18.83
117.5 -18.83
120.0 -18.30
122.5 ·18.38
125.0 -20.00
127.5 -20.00
130.0 ·18.31
132.5 -18.86
135.0 -18.48
137.5 -18.28
140.0 -18.34
142.5 -18.42
145.0 -18.83
147.5 ·18.59
150.0 ·18.58
152.5 -18.78

100

155.0 -18.46
157.5 -18.34
'80.0 -18.35
182.5 -18.44
185.0 ·18.82
187.5 -18.05
170.0 -18.13
172.5 -'8.00
175.0 ·18.70
177.5 ·18.56
180.0 ·18.50
182.5 -18.48
185.0 -18.38
187.5 -18.09
190.0 -19.47
182.5 ·19.52·
185.0 "8.08
187.5 -18.74
200.0 -18.54
202.5 -18.43
205.0 -18.32
207.5 -18.23
210.0 -18.58
212.5 "8.34
215.0 -18.88
217.5 -18.88
220.0 -18.32
222.5 -17.54
225.0 -17.58
227.5 -17.78
230.0 -'7.74
232.5 -17.76
235.0 -18.9'
237.5 -18.84
240.0 ·19.19
242.5 -'8.63
245.0 -17.89
247.5 ·17.95
250.0 -17.37

WHALE - 1IOG4

DATE KILlED· 7 MAY ,_

LOCATION - GAMBELL, ALASKA
SEX· FEMALE
BOOY LENGTH. 15.2 m
BALEEN LENGTH. 3.0 m
AVERAGE DEL C13 • -18.28
AVERAGE DEL N'5.

BALEEN LENGTH DELC13 DEL N'5
/em Ir>fti 1001

0.0 -18.17
2.5 ·18.13
5.0 -17.83
7.5 -17.85
10.0 ·17.85
12.5 -18.12
15.0 ·18.83
17.5 ·'8.78
20.0 -18.48
22.5 -18.56
25.0 -18.88
27.5 -17.99
30.0 ·18.78
32.5 -18.38
35.0 -18.80
37.5 ·'8.33
40.0 -18.47
42.5 ·18.52
45.0 ·18.84
47.5 -18.00
50.0 -18.58
52.5 -18.43
55.0 -18.01
57.5 -18.85
80.0 -17.82
82.5 -18.14
85.0 -'8.80
87.5 ·18.49
70.0 -18.15
72.5 -18.15
75.0 -17.72
77.5 -17.22
80.0 ·18.18
82.5 -18.58
85.0 -18.83
87.5 -18.85
80.0 -18.88
85.0 -18.43
87.5 -18.88
100.0 -18.98



I 102.5 -18.17
I 105.0 -18.73
I 107.5 -18.51
I 110.0 -18 ..s
! 112.5 '-18.41
~ 115.0 .-19.13

! 117.5 -18.18
~ 120.0 -18.93
I 122.5 -18.48
I 125.0 -18.35
I 127.5 -18.58
! 130.0 -18.87
i 132.5 -18.82
I 135.0 -18.82
I 137.5 -18.53
~ 140.0 -18.34
I 142.5 -18.38, 145.0 -18.25
I 147.5 -18.57
i 150.0 -18.05
I 155.0 -18.41
I 157.5 -17.88
I 180.0 -17.83
J 182.5 -17.85, 185.0 -18.85

0, I 187.5 ·18,82
I 170.0 -18.30
I 172.5 -18.05
i 175.0 -18.07
t 177.5 -18,03
I 180.0 -18.34
I 182.5 -18.29
~ 185.0 ·18.26
I 187.5 -17.84
1 180.0 -17.83
I 182.5 ·17.53
1 185.0 -17.04
I 187.5 -17.82, 200.0 -18,82
I 202.5 -18.11
~ 205.0 -18.10, 207.5 ·17.28

210.0 -17.29
I 212.5 -17.45,. 215.0 -17.81
I 217.5 -18.31
i 220.0 ·18.82

· .222.5 -18.31
I 225.0 -17.87, 227.5 -17.50
i 230.0 -17.28

• 232.5 -18.85
I 235.0 -18.38, 237.5 -18.85
; 240.0 -17.52
I 242.5 -17.31
I 245.0 ·17.25, 247.5 '17.17, 250.0 -18.71

252.5 -18.83, 255.0 ·18.11
I 257.5 ·17.63, 280.0 -17.88, 282.5 ·17.77

285.0 -18.30
287.5 -18.73
270.0 -18.30

, 275.0 -17.43
: 277.5 -17.57, 282.5. -17.24
I 285.0 .18.72
\ 287.5 -18,71
; 280.0 -17.44

· 292.5 ·17.35
I 285.0 ·17.84, 287.5 ·17.05

300.0 .18.36
: 302.5 -17.87
i 305.0 -18.42

I
Ii
II
II
II
II
II
II
UI

II
UI

II
UI

II
II
II
II
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