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Introduction

Today the bowhead whale, Sa/aena
mysticelUs, population of the Bering,
Chukchi, and Beaufort Seas is at the
center of a controversy about the effect
of the Alaskan Eskimo hunt on its num
bers. Although many observers believe
the population has not recovered sig
nificantly from the low level at which it
probably stood in 1915, hitherto no
thorough attempt has been made to es
timate the number of bowheads that
were taken by the pelagic whaling in
dustry. Based on primary resources
(logbooks and maritime newspapers),
this report presents the results of the
first systematic endeavor to reach an
estimate of the annual bowhead kill.

Although a few bowheads may have
been taken between 1843 and 1847,
these whales were not deliberately
sought until 1848. In that year Captain
Thomas Roys sailed into seas unknown
to whalemen and discovered the great
whaling grounds beyond Bering Strait
where the bowheads, oil-rich, baleen
laden, and docile, were found in num
bers. Roys quickly filled his ship and
returned to Honolulu to broadcast his
success. Word of these new whaling
grounds spread quickly, and in the fol
lowing year more than 40 vessels sailed
north and enjoyed equally successful
cruises. In succeeding years the news of
the 1849 season increasingly lureJ
other vessels, and in 1852 more than
200 whale ships operated in the Bering
Strait region I.

I For the pu rposes of this report I defi ne the Berin 0

Strait region as the waters of the Bering and
Chukchi Seas between approximatel) lat. 60° and
nON
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The whalers ljuickly established a
routine that they would vary only
slightly for the next 60 years. Leaving
New England in the autumn and round
ing Cape Horn in the southern summer
they would fit out at Hawaiian ports o~
San Francisco, sailing for the Arctic in
late March to reach the pack ice of the
central Bering Sea a month later.

They took a few whales as they
worked their way north toward Bering
Strait through the melting floes, but by
early June most of the whales had
passed them and gone deep into the
safety of the ice on the migration to their
summer feeding grounds in the Arctic
Ocean. The whalemen would not see
their quarry again until late July when
the ice allowed the ships to approach the
north coast of Alaska and intersect the
whales traveling from the Beaufort Sea
to their autumn feeding grounds near
HeralJ Island in the Chukchi Sea. The
ships often cruised near Herald Island
until the violent weather and encroach
ing ice of early October drove them
back to ports in the Pacific Ocean.

The whalemen usually repeated
these summer voyages once or twice
more before returning to their home
ports. Some alternated their summer
hunts among cruises to the Arctic, the
Okhotsk Sea, or the Gulf of Alaska,
depending on where the best catches
were being made; nevertheless, they
rarely visited more than one of these
areas per year.

The intensity of the hunting in the
early years of the fishery quickly re-
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duced the bowhead population. It is
possible that the whales themselves re
sponded to the threat for the catches of
1853 and 1854 were poor enough in
comparison with previous years, and
the fleet virtually abandoned the Bering
Strait region in 1855, 1856, and 1857,
turning its attention to the bowheads of
the Okhotsk Sea. It too was soon over
hunted, and the whalemen returned to
the Bering Strait in 1858 to cruise there
regularly for the following half century.

In the spring, once the ships reached
lat. 57° or 58°N, the whalemen began to
watch for bowheads; for the next 5 or 6
months they generally kept themselves
in constant readiness to lower their
boats. When they saw whales, if the
seas were not too rough, four or fi ve
boats usually went after them. If the
men were lucky, a boat got close
enough to strike a whale with a har
poon. The whale would then run, tow
ing the line and a boat after it and even
tually becoming sufficiently exhausted
so that it could be killed with a lance.
But frequently whales escaped into the
ice, towing lines and gear. In response
to these losses the whalemen, after
about 1860, increasingly used darting
guns (which were fixed to the harpoon
shaft and fired a small bomb into the
whale at the moment of striking) as well
as shoulder guns (27-pound, brass,
smooth bores that fired a similar bomb
from a distance and thus generally re
placed the lance).

Once the whale was dead, or if a dead
whale were found, the carcass was
towed to the ship, where the crew took
the baleen aboard and stripped off and
"tryed out" (rendered into oil) the
blubber. As a rough average, a
moderate-sized bowhead yielded 100
barrels of oil (a barrel was 31.5 U.S.
gallons) and I ,500 pounds of baleen.

By 1866 the hunting pressure had put
the bowhead population in steep de
cline, and to offset poor catches the
whalemen began taking walruses,
Odobenus rosmarus, and gray whales,
Eschrichtius robustus, in the "middle
season" between their spring and au
tumn encounters with the bowheads. A
decline in oil prices soon ended this; by
1880 oil prices were so low that profits
could only be made by taking baleen,
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Figure I. -Detail of page from Whalemen's Shipping List. 1852 (courtesy of New Bedford Whaling Museum).

the great flexible plates that hang from a
bowhead's upper jaw and are used to
filter food from the water. As the price
of oil sank, forced down by petroleum
products, the price of baleen began to
rise dramatically, driven up by the call
of the fashion industry for, among other
uses, "whalebone" corset stays and
skirt hoops.

[n 1880 the western Arctic remained
the major profitable whal ing ground for
the American f1eet 2

, and the rising price
of baleen stimulated the development of
steam-auxiliary whaling vessels. These

zYessels of other nations had ceased whaling
there in the 1870's.
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immediately proved successful in pur
suing the whales to the least accessible
corners of the Arctic Ocean. In 1889
steamers reached the bowheads' sum
mer feeding grounds off the Mackenzie
River delta in Canada's Northwest Ter
ritories, and from then until 1915 the
focus of the industry was concentrated
large! y on those waters. Changes in
fashion and the introduction of flexible
spring steel as a cheap substitute for
baleen caused the market to collapse in
1908, dragging the industry with it.
After 1915, although a few vessels
cleared port as whaleships, they were in
fact primarily on fur trading and freight
ing voyages, and only a few whales
were taken by ships thereafter.

Resources and Methods
The basic source for this study was

the Whalemen's Shipping List and Mer
chants' Transcript (Fig. 1). Published in
New Bedford from 1843 to 1914, it
contains the most comprehensive
documentation of the American whal
ing industry; weekly issues posted the
latest information on all American
whaling vessels throughout the world.
The Shipping List (Fig. 2) was of par
ticular use to this project because whal
ing vessels usually touched at a major
port to refit, to take on fresh provisions,
and to report their cargoes immediately
before and after their half-year Arctic
cruise; thus, their Arctic catch can usu
ally be determined (expressed in barrels
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cruise: The number of lowerings for
whales, the number of whales struck
and-lost, the number found dead, and
the number taken, as well as the names
of ships seen in the Arctic and their
reported catches. These data allowed
me to expand and correct my list of
Arctic voyages and to appraise a
number of other aspects of the whale
kill that varied from year to year
throughout the duration of the fishery
(see Discussion section).

The logbook data also provided me
with information on the total number of
bowheads taken during a vessel's Arctic
season and the combined yield of oil
and baleen from those whales. From
this information I deri ved a cruise aver
age for the size of the whales captured
(expressed in barrels of oil and pounds
of baleen); and using this average as a
rough guideline, I applied it to the
figure for the products of each ship's
seasonal catch to estimate the number
of bowheads taken by that ship.

When coupled with an understanding
of the changing tactics and economics
of the whaling industry, these averages
proved to be a useful analytical tool for
exposing spurious additions of oil or
baleen. For instance, once the figures
for a ship's oil and baleen had been
divided by the appropriate year's aver
age, (and if a wide discrepancy were
found between the number of whales
indicated by each [Fig. 2]), then a high
oil figure from a voyage in the 1870's
might indicate the presence of walrus
oil or gray whale oil in the cargo. Simi
larly, in the 1890's (when the price of oil
was very low) a high baleen figure fre
quently indicated that little oil was
being saved.

A note should be made about the
sources that I intentionally did not con
sult. A number of compendia of data
about whaling voyages exist, but an
examination of each revealed serious
deficiencies for my needs. Although
Starbuck's ( 1964) and Hegarty's (1959)
important works were based on the in
formation in the Shipping List, these
authors included only the cumulative
results of the entire whaling voyage and
hence were of little value for determin
ing the annual bowhead catch; further-

T
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3Wood's records are held by the New Bedford
Free Public Library.

formation compiled in the nineteenth
century by Dennis Wood, a New Bed
ford insurance broker3 . These resources
allowed me to expand my purview be
yond the American whaling industry to
include vessels of the other nations
operating in the western Arctic:
Hawaii, Germany, France, and Great
Britain (Australia). In all, more than
14,000 reports were tabulated.

Of particular value was the informa
tion from logbooks and private journals
(Fig. 3). After I had constructed the
basic list of Arctic voyages from news
paper sources, I turned to the published
checklists of the logbooks and journals
that are now held in public collections.
Using my list of Arctic voyages, I was
thus able to identify the manuscript
materials from this fishery. Of the more
than 2,600 seasonal cruises, I found
records of more than 600 in public col
lections. I then tried to examine a
number of records equal to 5 to 10 per
cent of the Arctic cruises for each year. I
extracted the following data from the
logbooks and journals for each Arctic

wo(~~kN\ R.~£ i\. S (, ... 1\.1"" .. ~I~ ;~Rr..r'''' ,'1...;.,,,,\ It f\rl.T".• ~ ... t,~I.) OAHU '~~Jt r~l ~~u (.1..""
: ~Hlr "';::t.;' ~:~,. :~h 1'/J_h>hO~1 ~~~ l'I~",h.I.. ~q ~<1 nN~~.

Figure 2. -One of the project's ledger sheets for New Bedford vessels, 1852
(courtesy of New Bedford Whaling Museum).
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of oil and pounds of baleen) by subtract
ing the cumulative cargo listed in the
spring from that listed in the autumn.
Once in the Arctic, ships passing one
another frequently reported their "sea
son's catch" (usually expressed in the
number of whales they had taken); this
information, carried by ships leaving
the Arctic, would also find its way to the
pages of the Shipping List.

To organize these data I constructed a
ledger sheet listing the following in
formation from left to right: Column I,
the vessel's name, rig, captain, and
home port; columns 2 through 4, suc
cessive seasonal reports; column 5, the
postseason report; column 6, the pre
season report. This information was
gathered for each year and subdivided
by home port.

The data from the Shipping List were
augmented and corrected by adding in
formation from other newspapers
(principally from Honolulu's Friend
and Pacific Commercial Advertiser and
several San Francisco papers) as well as
from scattered data in more than 500
printed books, magazine articles, man
uscripts, government documents, and
logbooks. This body of data was then
spot-checked for accuracy against in-
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Figure 3. -Journal of MOl1lreal's 1852 cruise (courtesy of New Bedford Whaling Museum).

more there were some omissions and
errors in each. Townsend (1935) de
voted a section of his report to the
bowhead whales of the North Pacific,
but he segregated them neither geo
graphically nor chronologically; con
sequently bowheads from the Okhotsk
Sea and the western Arctic are listed
together under the total number taken
on an entire whaling voyage-not for
each season. In addition, a spot-check
of his data revealed that occasionally
gray whales and right whales, Balaena
glacialis, were counted as bowheads

Sept.-Oct. 1980

and that some bowhead captures were
overlooked. Although Clark (1887)
listed seasonal reports for voyages to
the western Arctic from 1868 to 1884,
he omitted some vessels known to have
operated there and included others that
did not; his figures for each vessel's
seasonal products frequently included
walrus oil, gray whale oil, right whale
oil and baleen, or bowhead baleen that
was obtained in trade from the natives.
Estimates of the bowhead kill that are
based on these sources should be
treated with skepticism.

Discussion

If the number of whales that a ship
took in the Arctic was not recorded,
then it was necessary to determine the
average size of the whales taken in that
year (expressed in barrels of oil and
pounds of baleen) and then to apply this
average to the ship's cargo of oil and
baleen (Table I). The averages were
computed from information that was
extracted from logbooks, journals, and
those newspaper reports that included
both the total number of whales taken
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Table 1.-Preliminary information: Average size of
whales taken.

Table 2.-Average catch and effort per vessel.

'If data is insufficient, another year's average, shown in
parentheses, is used for further computations.
'One barrel is 31.5 U.S. gallons.

on an Arctic cruise and the amount of
oil and baleen they yielded, Because
these averages were obtained from a
relatively small sample, I restricted
their use to that of a rough guide and
coupled them with other information
(Resources and Methods section and
Fig, 2) to estimate the number of
whales taken by each vessel in a par
ticular year. For those years in which
insufficient data were available the av
erage [ used for computations was

A~rage size
of whales taken

'If data is insufficient, another year's average. shown in parentheses, is used for further computations.
'This figure is the total of columns 0 and E in this table.
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5.33
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9.00
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3.25
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4.00
3.42
5.20
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5.33
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17.00
800
260
2.66
3.00
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4.25
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380
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3.80
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2.25
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3.20
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2.50
350
2.57

(2.57)
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taken
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4
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Whales
taken

alive and
dead per
vessel 2

E

(11)
11

5
7

14
5
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3
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7
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15
8
3

10
5
2
8
1
5

(5)
2
4
7

(7)
(7)
(7)
(7)

Whales
taken
alive

per vessel

To determine the average annual
catch and effort per vessel (Table 2), the
following information was extracted
from the logbooks: The number of
times a ship lowered its boats to chase
whales, the number of whales struck-
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1
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5

14
18

(18)
(18)
(18)
(18)

A

o
1
5

11
13

7
4
2
1
1

6
5
6
3
2
5
5
6
4
4
3
7
9
6
6
4
2
4
1
3
2
1
3
1
2
2
2
4
1
2
4
3
4
5
3
4
4
4
3
3
4
3
3
3
2
2
1
2
1
1
o
1
1
2
o
o
o
o

Whales
struck

No. of logs Lowerings and lost
consulted per vessel per vessel

drawn from another year, close in time,
with a reliable data base, For the years
after 1897, when the total number of
whales taken by each ship was fre
quently reported, it was often unneces
sary to construct averages.

Year'

1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915

1,390.36

1,503.21

Baleen
(pounds)

(1,644.06)
(1,644.06)
(1,644.06)
(1,644.06)
1,644.06
1,509.61

(1.509.61)
(1,509.61)
(1,516.12)
(1,516.12)
1,516.12
1.469.69
1,597.22
1,733.33
1,562.50
1,419.75
1,388.88
1,52608
1,616.93
1,383.06
1,385.71
1,464.00
1,150.53

(1,488.37)
1,488.37
1,568.18
1,590.90
1,327.27

(1,327.27)
1,568.18

(1,527.77)
1,527.77

(1,527.77)
(1,543.75)
(1,543.75)
1,543.75

(1,149.31)
1.149.31
1,546.51
1,403.25
1,548.35
1,403.57
1,413.37
1,212.02
1,556.36
1,521.73
1,690.47
1.260.00
1.425.00
1,461.11

82.45

102.08

(132.43)
132.43
119.87
117.04
112.05
113.07

(113.07)
(113.07)

(97.74)
(97.74)
97.74

111.21
9358

113.33
106.25
106.17
93.22
98.13
90.07
8695
82.85
88.20
77.84

(102.61)
102.61
95.90
86.36
97.09

(97.09)
125.00

(118.05)
118.05

(118.05)
(110.00)
(110.00)
110.00
(96.98)
9698
95.11
91.70
89.23
83.17
75.73
88.97
88.54
8695
9333
92.50
87.50

122.33

Oil
(barrels')

3

5

(12)
12
6
9

24
11

(11)
(11)

(6)
(6)
6

16
8
5
2
6

13
13
26
30

6
22

7
(10)
10

4
2
6

(6)
2

(5)
5

(5)
(7)
(7)
7

(11)
11
7
9

17
13
27
20
11
8
4
3
3
3

No. of ship's
returns usedYear'

1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1884
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905·15

24 Marine Fisheries Review



Table 3.-Estimated number 01 whales taken and struck-and-Iost by known vessels.and-lost, the number found dead 4
, and

the number taken alive. These data, in
turn, allow an estimate of the effort
expended per caught whale by comput
ing the average number of lowerings
per live whale taken. Because the
technology of the fishery was altered
somewhat with the introduction of
steam auxiliary vessels, it would have
been interesting to segregate these data
into sail and steam categories; unfortu
nately the size of my data base would
not allow me to do this with confidence.
I plan to carry out such an analysis in
a future project (see Future Research
section).

Similarly, although it would have
been desirable to collect information on
the number of boats that were lowered
during each encounter with whales
(thus providing a better estimate of the
effort per caught whale), this informa
tion rarely appears systematically in
logbooks. It is likely that a larger body
of data, collected with greater refine
ment, will allow this analysis (see Fu
ture Research section).

The information compiled in my led
gers yielded evidence of more than
2,600 whal ing cruises to the Arctic. For
the vast majority of these I was able to
determine the amount of oil and baleen
collected there and then to estimate the
number of bowheads taken (Table 3)
(see Sources and Methods section). The
results of these computations appear in
columns Band C of Table 3. I was,
however, unable to determine the Arc
tic products of some of the ships; con
sequently I estimated their catches by
using the figure for the average catch
per vessel that we had establ ished from
logbooks and other reliable data (see
Sources and Methods section and Table
2, column F). I estimated the annual
total catch of whales (both alive and
dead) taken by all known vessels (Table
3, column F) by combining the figures
in Table 3, columns C and E. The esti
mated number of whales that were an-

Year

1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915

Total no.
of known
vessels
cruising

in the
Arctic

A

1
46

110
150
220
161

42
5

13
8

101
82
47
45
17
35
80
84
78
81
59
42
54
43
34
32
17
20
19
22
24
29
23
22
34
36
38
41
33
37
39
42
39
35
45
45
33
30
26
24
20
16
16
13
12
14
17
15
14
11
10
5
4
5
4
5
4
1

No. of
known

vessels
with

recorded
products

B

1
38
94

111
211
148
35

5
13

7
99
79
46
41
16
34
77
70
77
79
58
42
53
38
31
32
16
20
18
21
13
23
20
15
31
35
35
36
32
37
36
40
37
35
44
43
32
29
25
24
20
16
11
12
12
14
17
15
14
10
10
4
4
5
1
o
2
o

Est. no. of
whales taken'

by known
vessels with

recorded
products

c

15
454

1.358
562V,

2,585V,
852V,

78
21
49
49

442V2
331
267
211
111
331
373V,
415
660
597
458V,
436
601
105
196
111'/,
134
190
140
116V2
43
93

252
186V,
177

85
174V2
234
161
300
147
72

133
126V,
243V,
303
111
39
91
81

152V2
109

81
38
68
25
57
59
25
58
25
14
8

43
2
o

11
o

No. of
known
vessels
without

recorded
products

D

o
8

16
39

9
13

7
o
o
1
2
3
1
4
1
1
3

14
1
2
1
o
1
5
3
o
1
o
1
1

11
6
3
7
3
1
3
5
1
o
3
2
2
o
1
2
1
1
1
o
o
o
5
1
o
o
o
o
o
1
o
1
o
o
3
5
2
1

Est. no. of
whales taken I

by known ves
sels without

recorded
products2

E

o
88
80

312
135

91
14
o
o
3
4
9
5

24
7

14
18

112
5

16
6
o

12
15
12
o
5
o
2
9

33
54
60

119
12

2
12
30

2
o
3
2

10
o
6

10
5
4
2
o
o
o

40
4
o
o
o
o
o
5
o
2
o
o

24
40
14
7

Est. no.
of whales

taken'
by all

known
vessels3

F

15
542

1,438
874

'
/2

2.720'/2
943'/2

92
21
49
52

446 112
340
272
235
118
345
391 1/2
527
665
613
464V2
436
613
120
208
111V2
139
190
142
125V,
76

147
312
305V,
189
87

186V,
264
163
300
150
74

143
126V2
249V,
313
116
43
93
81

152112
109
121
42
68
25
57
59
25
63
25
16
18
43
26
40
25

7

Est.
no. of

whales
struck
and
10514

G

1
46

110
450
880
483
126

15
26
o

202
164
94
45
51
70
80

168
156

82
o

42
54
43
34
32
34
20
o

44
48

261
46
o

33
o

38
82
33
37
39
o
o

35
45
o

33
30
o

24
60
o

16
o

24
14
o

30
o

11
10
o
o
5
4
5
4
1

'For the purposes of this report I have defined a
struck-and-Iost whale as one which could not be
processed after being wounded, i.e., any live
whale struck by a harpoon, darting gun. or bomb
lance shouldergun. Hence, any whale that was
struck and lost and later found dead by a ship
would be counted under the dead whale category.
The very few whales that died of natural causes
and were found by ships are also included in the
dead whale category.

Sept.-Oct.19RO

1Whales taken both alive and dead.
2Based on average from Table 2, column F.

nually struck-and-lost (as defined for
Table 2) was computed by applying the
annual average (Table 2, column C) to
the total number of known cruises in
column A of Table 3.

3Total of columns C and E. this table.
'Based on Table 2. column C.

A note must be made about the
"half" whales listed in columns C and
F of Table 3. Occasionally whaleboats
from two ships would assist one another
in capturing a whale; in such a case the
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Table 4.-Estimated number of whales killed by known vessels.

No. Est. no. Percentage Est. Est. no. Lower est. Higher est.
of of whales of alive no. of of whales of fatal oftofal

logs taken whales whales struck mortality mortality
con- alive taken to taken and of whales by of whales by

suited and dead 1 total taken2 alive3 105t4 known vesselss known vessels6

Year A B C 0 E F G

1848-
1859 56 7.536 91 6,858 2,503 8,110 9.361

1860-
1869 45 4.068 94 3,824 788 4,218 4,612

1870-
1879 37 1.873 95 1,779 570 2.064 2.349

1880-
1889 24 2.032 99 2.012 308 2.166 2.320

1890-
1899 37 1.428 97 1.385 227 1,499 1.612

1900-
1915 19 660 97 640 124 702 764

'Taken from Table 3. column F.
'Taken from logbook data.
3Taken from columns Band C.
'Taken from Table 3. column G.
sNumber is equal to 50 percent of column E plus column D.
6Number is the sum of adjacent numbers in columns 0 and E.

Table 5.-Estimated number 01 whales taken and killed
by all pelagic whaling vessels.

'Total at Table 3. column A.
2Assuming column A, this table represents 98 percent
of all cruises.
3Tolal of Table 3. column F.
4Assuming column C, this table represents 98 percent
of the total number.
STotals of Table 4: column F (50 percent rate), assuming
50 percent of struck-and-iosl whales died; and column G
(100 percent rate). assuming 100 percent of struck· and-lost
whales died.
6Assuming column E, this table represents 98 percent of
all kills.

tion distri but ion , migration patterns,
and the depletion of the whales. These
data will allow development and verifi
cation of mathematical models of the
bowhead population. Such models may
be useful to gain insight into present
and future population trends and into
the requirements for the successful pro
tection of this and other species.
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2.662

No.

2.609

17.956

17,597

50% rate: 19,142
100% rate: 21,448

50% rate: 18,759
100% rate: 21,020

A Number of known cruises!
B Estimated total number

of cruises2

C Estimated number of whales
taken by known vesselsJ

o Estimated total number
of whales taken4

E Estimated number of
whales killed by
known vesselss

F Estimated total number
of whales killed
by all vessels'

lIem

Future Research

This work should be considered a
reconnaissance. To quickly assess the
reduction of the western Arctic
bowhead population, I restricted my
self to using those resources that were
both convenient and accurate. Out of
the constraints of time and budget, I
limited my logbook research to a repre
sentative sample, extracting data on a
relati vely coarse level.

In the future I plan to expand my data
base and to refine my methods of data
extraction through a project to be car
ried out in association with the Marine
Biological Laboratory (Daniel B. Bot
kin, Co-principal Investigator), Woods
Hole, Mass. We plan to build on the
research I have begun here, using log
books as our primary source, extracting
daily information and storing it in a
computer-based retrieval system, and
organizing the information under a
number of topics (including date,
latitude and longitude, weather condi
tions, number of whales seen, and the
size of whales captured).

Coupled with modern mathematical
techniques and theories, these records
can provide estimates of former stocks,
relati ve changes in populations, popula-

whales were killed by all vessels (Table
5). Further research (see Future Re
search section) may well refine these
estimates.

products would be shared, and, corre
spondingly, a mid-season report might
list "7 1/2 whaies." If, in column F of
Table 3, a year's total for the estimated
number of whales taken by known ves
sels included a "half" whale, this frac
tion was rounded off to the next whole
number for use in further computations
because, of course, it represented one
whale kill.

It is obvious that more whales were
killed than merely those that were cap
tured: Some wounded whales escaped
and died; others were killed, sank, and
could not be recovered; others were
killed, taken to the ship, and then lost
during gales before they could be pro
cessed. If it is assumed that 50 percent
of the whales that were struck-and-Iost
(as defined for Table 2) died of their
wounds, I have the estimated kill given
in column F of Table 4. On the other
hand, taking into account the losses re
ferred to above, it may alternatively be
assumed that 100 percent of those
struck-and-Iost are added to the figure
for whales taken alive (this figure is
shown in column G, Table 4).

My estimate of the number of whales
taken by known vessels (Table 3, col
umn F) included both whales captured
alive and those found dead. Therefore,
to reach an estimate of the total mortal
ity, it was necessary to reduce this figure
to an estimate of the number of whales
taken alive (Table 4, column D) before
adding to it the estimated number of
whales that died after being struck
and-lost. It was necessary to group my
data into six periods to allow a more
reliable data base for computing the
percentage of live whales taken to the
total taken (Table 4, column C).

I estimate that I identified 98 percent
of all pelagic whaling cruises" to the
Bering Strait region and western Arctic
from 1848 to 1915. Thus, with 2,609
known cruises, it is likely that 2,662
cruises were actually made. If 17 ,597
whales were taken by those known ves
sels, and if between 18,759 and 21,020
whales were killed by known vessels, it
is likely that between 19,142 and 21 ,448

51 am excluding vessels used solely for trading,
shore whaling, freighting, walrusing, or wreck
ing, although some of these vessels cleared port
as whalers.
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Minimal Historical Size of the Western
Arctic Population of Bowhead Whales

can suggest what sets of starting popu
lation sizes and parameters will result in
populations in accord with the available
recent estimates. The catch history used
is that reported by Marquette and
Bockstoce (1980), and the loss rates are
those used in Breiwick et al. (In press).

L. L. EBERHARDT and J. M. BREIWICK

Introduction

The present size of the bowhead
whale, Balaena mysticetus, population
inhabiting the Bering, Chukchi, and
Beaufort Seas is estimated to be at least
2,000 ind ividuals (Braham et aI.,
1979). Estimates of historical levels
were obtained by Breiwick et al. (In
press), who used estimates of removals
since 1848 and a range of values of
certain parameters to reconstruct popu
lation sizes.

Two sources of concern about the
trend in stock sizes since the beginning
of commercial exploitation in 1848
seem worth exploration. The first con
cern is that the heavy exploitation may
have reduced the stock to such low
levels that its genetic diversity is seri-

L. L. Eberhardt is with the Ecological Sciences
Department, Battelle-Northwest, Richland, WA
99352. 1. M. Breiwick is with the National
Marine Mammal Laboratory, North west and
Alaska Fisheries Center, National Marine
Fisheries Service, NOAA, 7600 Sand Point Way
N.E., Bldg. 32, Seattle, WA 98115.

Sept.-Ocl.1980

ously reduced. Commercial harvests ef
fectively ended by about 1912
(Bockstoce, 1977); it is quite possible
that the low point of the population oc
curred at about that time. If it is feasible
to estimate a minimal population level,
then such an estimate may permit
evaluation of the issue of genetic diver
sity. The second concern is that the
population may have continued to de
crease since the cessation of commer
cial exploitation, due to a continuing
take by Eskimos. The calculations that
follow are intended to shed some light
on these two sources of concern.

Materials and Methods

The basic idea is to start from the
presumed low point of the population
and assume a population size at that
time. We then simulate the course of the
growth of the population to the present,
subject to available estimates of remov
als, and tabulate the outcomes of a
number of individual simulations
(500). By repeating this process with
various parameter combinations, we

Model

The underlying model parallels that
of Brei wick et al. (In press), who as
sumed that the current population size
could be modeled as:

P(t + 1)= [P(t) -C(t)](l-M)
+ R(t) (I)

where P(t+ I) represents the current
population size, which is equal to that
of I year ago less the removals [C(t)],
reduced by mortality [exp( - M) ap
proximately equals I-M], and in
creased by recruitment [R(t)]. Re
cruitment depends on population size T
years before, reproductive rate, and
survival to the present. Hence,

R(t)=rP(t-T). (2)

Because very little is known about
these parameters in bowhead whales,
the only course open at present is to
assume a recruitment rate and a "lag"
period. The lag period (T) is inserted to
reflect the fact that current births de
pend substantially on the size of the
population some years back; i.e., re
production is a function of the mature
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