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1. Introduction 

As for bo:ly w~lght of whale;;, hitherto SO%! C•HCeptional figures have 

been known in relation to the percentage of pro::lucts for materials. But 

as biological literatures, there are only the following figures by A. H. La
urie (on the base of Capt. Sorlle and Dr. Lukas) and N. Peters (on the 

base of Zenkovic). They weighed very few whales and that did not weigh

ed for themselves, only making public what was reported. On· the base of 

these few fiiures, however , the formula was proposed for calculating and 

the graph showing body weight for body length was made. 

species 

blue whale 

fin whale 

humpback 

sperm 

grey 

sex 

F. 
F. 
M. 
F. 
F. 
M. 
M. 
F. 

body length 

27.18 m 

20.30 

23,72 

20.80 
19.90 
18.85 

13.9 
12.9 
l3.45 
18.0 

13.3.5 

body weight 

122. 0 tons 

48.9 

63,0 

53.8 
48.6 
34.0 
32.4 
27.4 
22.7 
53.4 

31 .5 

remarks 

{
located in South Georgea 
(by Capt. Sorlie) 

{
this whale found in the 
Arctic (by Dr. Lukas) 

located in the North 
Pacific. (by Zenkovic) 

In the Antarctic whaling season 194 7 j 48, under the supervision of Mr. 

Terry and Col. Winston, representative of G. H. Q., 30 blue whales (Bala

enoPtera musculus) (11 males and 19 females) and 16 fin whales (Bala

enojJtera physalus) (6 males and 10 females) which were caught by the 

Nisshin-marJ and the Hashidate-maru, were. we:ighed with the following 

method. Yet, even they were so insufficient as data that in the season 

1948/ 49, 2 blue whales ( 1 male and 1 female) and 13 fin whales ( 4 males 

and 9 females) were weighed on board the Japanese fleets. 

Thus, data of 32 blue whales (12 males and 20 females) and 29 fin 
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whales (10 males and 19 females) were collected. Here, the author makes 

public these data with some observation. Indeed,. what a hard job the 

whale body weighing was. It was carried out in the frigid Antarctic O· 

cean with storming snow and piercing winds for some hours. 

The author is very grateful to General manager and his staffs and, 

workers for their endeavour contributing much to the whaling field. 

2. Method of work. 

When a whale was ascending on the slip way, the former whale had 

been thrown into the boiler, without a part of it left on the flensing deck 

of the factory ship. As soon as the whale stopped on the deck and finish

ed to be measured its length, rough dissecting began and at the same time, 

whale carcass which had been classified in each part was further dissected 

into easy blocks for weighing. Bones were cut into about 50 to 60 ems 

cube and weighed with a 200 kg. platform scale. Of course great care was 

paid not to double weigh and add the same block. Thus dissected and 

weighed blocks were added in each part of them (e. g. blubber muscle, 

large intestine, kidney, etc.) to be proposed as data. Sawdusts and scraps 

were collected into the item "others " but blood left flowing was unable to 

be weighed, Stomach and intestine contents, urine and show were excluded. 

The classification is shown in the table at the end of this report. 
There are five parts roughly divided, blubber, muscle, internal organs, bones 

and others. Individual figures, for instance, on pancreas, oesophagus; blub

ber of lower jaw etc., are not always accurate, but what is collected as in
ternal organs or blubber is reliable to be correct. This is due to the dif

ference of dissecting methods between the· Hashidate-maru and the Nisshin

maru and to attachment to other parts by times and manners. For instance, 
pancreas was weighed with stomach or intestines; or oesophagus was mea

sured with trachea, or blubber was classified in different ways by each 

whale. 

In the appendaged table, there are some whales with oil yield, which 

was not always obtained from the one whale only but was calculated out. 
After scrutinizing the calculating standard, however, it was considered so 

·reliable that they were similarly treated. 
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3. Body weight and length. 

With the close relation between body weight and length, the more the 

latter increases, the more the former increases. If whales were of quite 

same shape, theoretically 'doubled body length should increase the body 

weight cubicly. 

Fig. 1. Weight of Whales According to Body Length (Blue Whale) 
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Fig. 1 shows body weight of blue and fin whales in the ordinate and 

body length in the abscissa. 

Observation of Fig. 1 gives clear trend of body we.ight increase in pro

portion to body "length increase. Difference of body weight between male 

and female scarcely seems to change. For whales of the same length, ra

ther speaking, male seems a little heavier. 

The remarkable difference of weight in individuals of the same length 

Probably means the seasonal variation. For instance, a male of 74 feet and 

77 tons, a male of 75 feet and 86 tons, a male of 77 feet and 98. tons, a male 

of 83 feet and 107 tons, 3 females of 76 feet, a female of 81 feet and 69 

tons etc. were captured after the middle of January. On the contrary, a 

male of 76 feet and 63 tons, a male of 81 feet and 77 tons, a female of 78 
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feet and 69 tons etc. were cauglit before the middle of January. Previously 

the author reported on the seasonal variation of thickness of blubber that 

it became after fatter the middle of January. Of course, this fact has a dose 

relation w.ith whales migration, showing that there are many whales newly 

arriving at the Antarctic till the middle of January. As stated below, first 

of all, muscle begins to grow fat and blubber is influenced by it, perhaps 

after the middle of January. The body weight too seems to show the same 

trend. 

In the table, Laurie's values were indicated with the mark D. They 

distribute near the author's values. Though in this measurement no blood 

was added, Laurie added the presumed 8 tons to 1 instance among three in

stances. But the figure was not revised. Laurie showed the increasing 

curve of body weight for these three instances but it is too small in number 

of whales investigated to calculated the average body weight by body length 

or vice versa and if the seasonal or the sexual variaition is taken into con

sideration, it would be more difficult. So it w.ill be reported elsewhere. 

Here, the author quotes only Laurie's figures in Fig. 2 (A. H. Laurie: Some 

aspects of respiration iti Blue whales: Discovery Reports Vol. XV p.405. 

1933). 

Fig. 3 shows fin whales in the same way. Those which were indicat· 

ed with marks d' or ¥, based on Peter's Report. These whales were 

found in the Arctic and seemed different from those in the Antarctic, though 

they were described anyhow. Among them, a male of 65 ft. and 48 tons, 

a female of 70 ft. and 60 tons, and a female of 7 4 ft. and 68 tons were all 

caught after the middle of January but a female captured on 25 February 

was of 76 feet and 57 tons. So whales which were caught after the mid

dle of January were not always fatter and heavier than other whales of 
the same length. 

Fig. 1 and Fig. 3 are of the same scale but fin whales are more regular 

than blue whales. In other words, there is a little fluctuation of body 

. weight by bo::ly length. And the bo::ly weight curves by body length are 

so similar that the prolonged curve of fin whales joins with that of blue 

whales. Few values on short female and long male in body length don't 

give the clear difference of body weight between male and female. But 

the author thinks body weight by body length shows nearly complete coin
cidence. 
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4. Weight of each part of whale carcass. 

From the above mentioned result, the author showed weight · of each 

part, (blubber, muscle, internal organs and bones) by body length. Among 

Figs. 4 to 19, . the half shows the real weight and another half, percentage 
for total body weight. These 16 figures are of the ·same scale. 

Fig. 2. Calculated Relation between the Length and Weight 
of Blue Whales. (by A. H. Laurie) 

160 

140 

l}O 

120 

HO 

100 

• 90 

~ 
~ 80 

60 

40 

20 

10 

Metres 10 12 l 18 20 22 28 ~o 
Apprpx feet)} 41 49 57 65 7} 81 89 97 

Length ~f whale 

Fig. 3. Weigh(of Whales According to Body Length (Fin Whale). 
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Weight of Muscles in Different Length 
, of Whale (Blue Whale) 
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Fig. 7. Percentage of Weight of Muscles to Total Weight 
of Whale (Blue Whale) 
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Fig. 8. Weight of Internal Organs in Different Length 
of Whale (Blue Whale) 
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Fig. 9. Percentage of Weight of Internal Organs to Total Weight 
of Whale (Blue Whale) 
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Fig. 10. Weight of Bones in Different Length 
of Whale (Blue Whale) 
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Fig. 12. Weight of Blubber in Different Length 
of Whale (Fin Whale) 
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Fig. 14. Weight of Muscles in Different Length 
of Whale (Fin Whale) 
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Fig. 16. Weight of Internal Organs in Different Length 
of Whale (Fin Whale) 
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Fig. 19. Percentage of Weight of Bones to total Weight 
of Whale (Fin Whale) 
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First of all, as for the real body weight, weight of muscle shows the 

remarkable change for body length and that of blubber fo11ows it. Both 

of them show the comparatively large value even in small body length. On 

the contrary, change of weight of internal organs and bones for body length 

is not remarkable, showing little unevenness on the average body weight 

curve. These make us consider that as for body weight or fatness, muscle 
part shows the most no table change and next blubber part, from the point 

of view of both age (body length) and whalin~ season. Bones and intern

al organs have been little influenced. Three whales which are found far a

bove others both in Figs. 8 and 10 a.re good examples. AU of them were 

fat and caught after the middle of January. 

5. Percentage of the weight af each part for the total weight. 

Each part of the above mentioned fat whales, if shown in percentage 

for total body weight, shows averaged and nearly same value, without un

evenness in the figure showing real weight. Especially, internal organs give 

only a l?mall fluctuation. This means the weight without the relation to the 
body length. Though instances are few, perhaps naturally the weight of 

internal organs of pregnant whales (excluding foetus) depends UPOn the 

pregnant period and yet is ·heavier than those of other whales. 

The same observation on bones gives us the result that male is larger 

than female in percentage of weight of bones. This means male is socalled 

more "large boned" and has more sturdy constitution than female. Gene

rally on mammals like human being their growth does not follow the deve

lopment of muscles till a certain age. In this investigation, short whales,. 

young whales, show the bigger percentage of weight of bones, this is pro-
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bably due to thE: . fact that whales too are a mammal. 
The percentages of weight of muscle and blubber show larger individual 

fluctuation for they are much influenced by seasonal fatness as stated in 

paragraph 4. Generally speaking, male seems to show larger percentage in 

the weight of muscle and female so in the weight of blubber. 
The quite same thing can be said on fin whales too. Male is superior 

in bone and muscle and female in blubber and internal organs. Individual 

fluctuation of body weight depends much upon muscle· and blubber such as 

blue whales. 

6. The relation between weight and maturity sexual and physical. 

Male whales of which testic's weight reached 10 kgs. for blue whales 

and 5 kgs. for fin whales were regarded as mature. Female whales, of which 

the presence of more than 1 corpora lutea was found were regarded as 

mature. (This classification by weight of testic shall be explained elsewhere) 

Whales with epiphyses of vertebrae ankylosed to contrum were regard

·ed as mature. Even if they had ankylosed lumbar whales with thoracic 

region not ankylosed were regarded as immature. (Pregnant blue and rest

ing fin whale contain one whale like this respectively) 

According to the above maturity classification, percentage of weight of 

blubber, muscle, internal organs and bones .for the total body weight and 

average· body weight and length are shown in the following table. 

TABLE 1. 

Average body length and weight and percentage of weight of each par~ of 
bodies for total body weight. 

1. By sexual maturity 

a. Blue Whales 
·-------- ------------

male female 
name of part immature mature total immature mature total 

blubber 

muscle 

internal organs 

bones 

average . 
body weight 

average 
body length 

number of whales 
investigated 

27.32% 

39.62 

10.75 

19.18 

27.69% 27.66% 26.64% 

39.20 39.24 40.39 

11.24 

17.88 

11.~0 

17.99 

11.55 

17.49 

56.48tons 84.95 82.58 71.26 

73.0 ft. 78.8 78.3 75.4 

1 11 12 9 

pregnant resting subtotal 

28.41% 26.35% 26.91% 26.79% 

36.76 39.66 38.87' 39.55 

13.02 11.91 12.21 11.91 

18.07 16.90 17.22 17.35 

100.31 100.45 100.41 87.29 

83.0 83.5 83.4 79.80 

3 8 11 20 
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b. Fin Whales 

male female 
name of part immature mature total immature mature resting subtotal total 

pregnant 
---------- ~---· ·---------

blubber 23.95% 23 .44% 23 .49% 22.13% 25.77% 23.54% 24.28% 24.17% 

muscle 48.69 45.47 45.77 49.21 45.88 45.01 45.30 45.50 

internal organs 8.75 10.09 9.96 9.76 10.37 10.73 10.61 10.56 

bones 17.34 17.49 17.47 15.81 15.59 17.08 16.59 16.55 

average 40 .39 tons 45 .17 44.68 37.37 58.34 55.34 56.34 55.36 body weight 

average 63 .0 ft 65.8 65.5 61.0 71.7 71.3 71.4 70.9 
body length 

number of whales 
l 9 10 6 12 18 19 investigated 

2. By physical maturity 

a. Blue Whales 

male female 
Name of parts immature mature total immature . sub mature . 

pregnant restmg total pregnant restmg 
sub-
total total 

blubber 28.08% ;J7.23 27.66 30.89 26.63 27.17 23.44" 25.90 25.29 26.79 . 
muscle 41.61 36.85 39.24 37.46 39.71 39.48 35.37 41.59 40.03 39.53 

internal organs 10 . 38 12.01 11.20 12.45 11.65 11.75 14.16 12.03 12.56 11.91 

bones 17.47 18.50 17.99 16.79 17.32 17.26 20.(l3 16.73 17.71 17.35 
average 

74.60tons 90.55 82.58 102.22 79.65 8l.81 96.49 109.56 106.54 87.29 body weight 

average 76.0ft. 80.7 78.3 83.0 77 .8 78.4 83.0 86.0 85.3 79.8 body length 

number of whales 
6 6 12 2 14 16 l 4 20 investigated " 

-------

b. Fin Whales 

male female 
Name of parts immature mature total immature. . f sub mature 

pregnant res mg total pregnant 
. sub-

restmg total total 

blubber 23.53% 23.43 23.49 23.37 22.77 22.95 28.17 24.61 25.53 24.17 

muscle 45.20 46.63 45.77 47.30 45.67 46.16 44.46 44.94 44.79 45.50 
internal organs 9.89 10.06 9.96 10.51 · 10.84 10.74 10.23 10.44 10.37 10.56 
bones 17.65 17.21 17.47 15.87 16.37 16.22 15.31 17.71 16.91 16.55 
average 42.6tons 47.66 44.68 57.29 51.00 52.89 59.38 57.42 58.08 55.35 body weight 

average 64 .3 ft. 67.3 65.5 71.3 69.0 69.7 72.0 72.2 72.2 70.9 body length 

number of whales 
6 4 10 3 " 10 9 G 9 19 investigated I v 
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The author would like to call attention to the fear that a few number 

of sexually immature whales measured might make the special circumstanc

es (for instance, seasona) variation) magnify. 

According to this table, as thought hitherto, physically mature whales 
gave larger percentage of weight of bones than immature. And it is especial- -

ly interesting that sexually immature blue whales show larger percentage. 

Perhaps naturally as explained above, male whales have always the larger 

percentage of bones, whatever maturiry they may be in. The percentage 

of weight of internal organs is reversf;:)ly larger in female whales. And it 

is larger in mature than immature whales. Pregnant whales always show 

large percentage ·of weight of internal organs blubber, and muscles. In na

tural, the percentage of weight of bones becomes smaller with the increase 

of other parts. But their real weights are increased, though the increas

ing ratio is small. 

7. Different weight of each part of whale body by species. 

The percentage of weight of blubber is about 26 % for blue whales 

and abo~t 24 % for fin whales. On the contrary, the percentage of weight 

of muscle is about 39 % for blue whales and more than 45 % for fin whales. 

But the weight of bones and internal organs are both by .about 1 % larger 
. in blue whales, which is not a larger difference. 

The raw material for oil was roughly calculated with the above data 

as follows. Fin whale of 69 ft. and 51. 7 tons (average of 29 male and fe

male whales) gives about 21 ton material and blue whale .of 80 ft. and 87.3 

tons (average of 32 male and female whales} gives only 39 ton material. 

If they are conversed into blue whale unit, the latter is 39 tons and the 

former, 42 tons. So, the conclusion is that; it is more profitable to catch 
fin whales over 70 feet than blue whales under 80 feet. 

TABLE. 2. Comparative Table. of Weight and Length by Whale Species. 

average body length 
average body weigh( 
muscle 
internal organs 
blubber 
bones 
material for oil 

(
body weight multiplied by percentage) 
of blubber and bones 

Blue whales 
79 .55 ft. 
87.29tons 
39.43 % 
11.64 % 
27.12 % 
17.69% 
39.11 tons 

Fin whales 
69.06ft 
51.67tons 
45.54 % 
10.35 % 
23.93 % 
16,86 % 
2l.09tons 
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8. Conclusion 

As mentioned above, number of whales measured is about 30, each blue 

and fin. Though further investig;:ttions are necessary for the observation, 
by sex, and sexual or physical condition, the author could get the above 

result anyhow. He quite owed it to all member of whaling fleets. 

Resume 

1. Body weight increased with body length. Its increasing ratio was nearly 

same for blue and fin whales. 
2. Seasonal increase of body weight was remarkable in muscle part, next 

blubber part and not so in bones and internal organs. 

3. The notable increase of body weight was found after the middle of 

January in the Antarctic. 

4. Males had more developed muscle and bones than females. Blubber and 

internal organs were heavier in females than in males. 

5. From the point of view of oil material, fin whales is superior (of 

course it depends upon body length also). 

The above is a part of author's observation and he eagerly hopes to 

study these data from all points of view, for the main purpose of this re

port is to make public data of whale carcass weighing. 

As for body weight, he would like to study on the relation between 

foetus and adult and on variation of we:ight of important internal organs 

such as liver. They are so late for this report that he wants to make it 

his preliminary report. 
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Explanation for table of measurement on each whale. 

No of whale treated. 

N No ..... means No. of whales treated aboard the Nisshin-maru, 
Taiyo Gyogyo K. K. 

H No. . ... means No. of whale treated aboard the Hash.idate-maru, 

Nihon Suisan K. K. 
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Sex and species 
Blue whale ............... B 

Fin whale ................ F 

Male whale .. , ........... M 

Female whale ............ F 

Time and Data when whales were captured. 

The first 4 figures mean time in 24 hour system .. 

The following 2 figures mean date and the next English letters mean 

November for N, December for D, January for J, February for F, 

March for M, and April for A. 

Body length was expressed in feet. 
Weight of testis or· overies. 

right and left one totallec;l in Kgs. 

Diameter of testis or number of corpora lutea. 

Three dimensions of testis were measured in ems, separately right and 

left. 

Number of corpora lutea in ovaries was expressed, totalled functional 

and old, right and left. 

Ankylosis of vertebrae. 

+ means ankylosed and - means not ankylosed on whales measured 

in the season 1947f48. 

A means ankylos~ . (indistinct border between centrum and epiphysis). 

a means ankylosed (distinct border). 

n means not ankylosed (thin cartilage between centrum and epiphysis). 

N means. not ankylosed (thick cartilage). 

The first (right) letter means the thoracic region and the second 
(left) letter, lumbet region. 

Degree of white scars. 

The left figures mean degree of white scars as following classes. 
No scar .................... 0 

Rare scars ................. 1 

a few scars ................ 2 

many scars ................. 3 

extremely many scars ....... 4 

The right letter, a means older scars than last year's. b means older 

scars as many as last year's. c means fewer old scars than last year's. 
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Thickness and colour of maminary gland. 

It is expressed in ems. Its colour is shown as follows. 

white ........................ W 

peach ........................ P 
yellowish brown .... ; .......... Y 

brown ........................ B 

reddish yellow ................. Ry 

dark yellow .................. Dy 

red .......................... R 

Sex of foetus and its body length. 

male ......................... M 

female ....................... F 

Body length is expressed in feet. 

Yield of oil is expressed in Barrels. After page 13, in the items the left 

figures mean weight in tons and the right ones show its·% for the 

total body weight. (1 Barrel= lj6 ton, 1 ton= 1,016 kgs) 
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