On the Body Weight of Sperm and Sei Whales located
in the Adjacent Waters of Japan

By Hideo Omura

1. Introduction

Because whales have such huge bodies and measuring of body weight is
not easy, there have been extremely few data concerning it hitherto. As.
for the Antarctic, on blue whales, there are only two results. (a report in
Norsk Hvalfangst-Tidenda and another on measurements taken by_ Capt.
Srile in South Georgia). Even for the Arctic, the only data to date are
reports by Dr. Lukas on 1 blue whale and by Zenkovic on 3 fin whales, 2
humpback whales, 1 grey whale and 2 sperm whales. Attention to these
data has also been called by Laurie, Peters and Brandt.

Till now, the 11 instances abovementioned have been the only available
data concerning the body weight of whales. However, information concern-
ing body weight is very important from both the biological and the practical
whaling point of view. So lately we have made every possible endeavour to
carry on such measuring and have succeeded in collecting considerable quan-
tity of data. This report is on the body weight of sperm and sei whales
located in the adjacent waters of Japan. A separate report on whales in the
Antarctic Oceanr will probably be made elsewhere.

Regarding the whales found in the adjacent waters of Japan, 3 sperm
and 7 sei whales, 10 in total, were measured on board the ¢ Kaiko-maru?”,
the mother ship of the Nihon Suisan Co. Ltd. which operated in the adjacent
waters of Bonin Island in 1948; and 10 sperm whales and 16 sei whales,
26 whales in all, were measured at the Kamaishi Plant of the Nihon Suisan
Co. Ltd., in 1949. The present report is based on all of the above, namely
13 sperm whales and 23 sei whales.

Sincere thanks are expressed to Mr. Yutaka Nakano, chief of working
division of the “ Kaiko-maru” and all member of its crew and Mr. G. Naka-
mura, chief of Kamaishi Plant and his staff who did the work of weighing
the whales, as well as Mr. H, Sakiura and Mr. S. Nishimoto, whaling inspect-
. ors of Fisheries Agency, who directed the weighing operation. ‘

, II. Method v
When flensing the whales both on board the ¢ Kaiko-maru” and at the
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Kamaishi ’Plant, the whale carcasses were divided into blubber, meat, bones,
internal organs etc., which were further cut up and then weighed with the
use of a 50 kg scale. Blood was not weighed. This process of measure-
ment was an extremely complicated job and took so long (4 to 5 hours) to
finish one whale that it was carried out when only a few whales were cau-
ght. Owing to the long time taken and dissection into small blocks, there
was some loss in weight; so the figures given in this report are probably
smaller than.the actual weights. However, the percentage of discrepancy
for the total body weight is very small and hence serves as a fairly satis-
factory data for studying the general trend.

The weighing result is as shown in the appendix table. : £
The items in it are as follow.

a. Sperm whales

Though Meat was weighed separately by dorsal meat, thoracic plate and
meat around ribs, etc., they were collected into the single item Meat” in
this table. .

‘Though Blubber was weighed by head and abdominal blubber etc., they
were totalled into the single item  Blubber ” in this table. It was so done
because there was no clear cut border between them. And this weight of
blubber includes tail flukes, fin and flipper blubber, but not bones.

« Others ” among bones includes all bones not specifically indicated by
name. “ Others” among Internal organs includes all organs not specifically

_indicated, and includes fat of internal organs.

The final item “Others” includes tendon and spermaceti case just under
head blubber, and white gelatinous matter around it (commonly called “ white-
horse” or “junk”) and caudal tendon, as well as tongue, scraps of bones
and meat, etc., that are left after dissecting.

b.  Sei whales

.Mostly same as in the case of sperm whales, with the following differ-
ences : Blubber includes ventral grooves and meat attached to it. The single
item “ Others” includes caudal tendon, Baleen plates and tongue. Such is
the general classification used. Strictly speaking, however, it cannot be said
that all the whales recorded in this table have been so classified. ~For ins-
tance, tongue, being used for food in Japan, was weighed with meat through
carelessness, and could not be separated afterward. And the cartilage in the *
upper jaw bone was in some cases included in the final item “Others”. As
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this cartilage too is used for food, it was carelessly removed from skull and
could not later be added to it. There was thus some lack of uniformity
owing to carelessness in measuring.  Taken as a whole, however, it is not
believed that it will make a very great difference.

Sperm whale (Phyester catodon Linaeus) \

Of the 13 whales measured, 11 were males and 2 females. No differ-
ence between male and female could be recognized. As shown in Fig. 1,
their body weight can be indicated on a chart by a single curve. And on
logarithmic section paper, it can be indicated by one straight line. Accord-
~ ingly, taking L as body length (in feet), W as body weight (in metric
tons), « as a certain constant and b as increasing ratio of body weight to
body length, the relatisn between body length and weight is shown by the
following equation : ' ' '

W = al? ;

Calculating @ and b from the actually measured values, @==0.000137 and
b=3.18. ' So the relation between the body weight and length of sperm
whales is shown by the following equation :

W = 0.000137 L***

- In the same way, calculating Fig. 1. Sperm whale, Total weight.
a and b for each part of meat and ’ ’
blubber weighed, the following equ- i’ S
ations were obtained. ] \Q' [
Meat : W = 0.0000367 L** 5] &
Blubber : W = 0.0000452 L** % 35] '
Bones .: W = 0.000041 ZI=2s¢ 5 30
Internal organs : W - g 25
= 0.0038 L"* % ]
Figs. 2 to 5 show the actually 3 27
measured values and the above 15
curve for each part. 10
As seen in the above equa- 5
tions, the largest increasing ratio ;

T T

of weight for body length is on’ s w0 4 50 55
meat. Blubber shows the same Body Length in Feet .
ratio as on the total body weight. The least is on internal organs, and next -

on bones.
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As the appendix table shows, bones was further classified into skull,
back jaw and rib and internal organs was divided into heart, iung, stomach,

Fig. 2.

Sperm whale, weight of meat,

w45 50

55

~ Bodv Length in Feet

liver, kidney and intestines. Sp-
ermaceti, too, was weighed sepa- -
rately. But fhey showed so much
fluctuation that it was difficult to
obtain an equation like the above
on the basis of the data obtained. -
I think, this was due to the fact
that while the actual measure-
ment was generally accurate for
the major classification, the minor
classification may not always have
been strictly made. For instance,
as bones were measured in such
a size that they could be thrown
into the boiler, it cannot be said
with certainty that no mlsclassﬁi

cation took place. Nor doI believe that the classification of internal organs was
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Fig. 3. Sperm whale.
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Fig. 4. Sperm whale. Weight of bones
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always strictly carried out. Therefore, in order to produce equations like the
above on these individual parts, further strict measurement would be necessary.
On the basis of the above eduatiOns, the total body weight and the °
~percentage of weight of each part for it were calculated for whales whose
body length were 30, 35, 40, 45 and 50 ft., as shown in Table 1. ¢“Others”
in this table indicates total body weight minus weight of meat, blubber, bones
and internal organs. ' '

Table 1.  Standard weight of Sperm whales

BOdl)I; lfzré%th ’lv‘\(])é?glht Meat ]' Blubber ! Bones gr;g;x;]r;al l Others
| (metric
‘ tons) % % | % "% ' %
30 6.820 32.8 33.0 . 10.9 14.8 85
35 11.140 33.1 33.0 10.3 11.6 120
40 17.030 33.4 33.0 9.9 95 - 14.2
45 24.770 33.7 33.0 9.6 7.9 15.8
50 34.630 33.9 33.0 9.3 6.7 17.1
55 46,890 34.1 33.0 9.0 5.8 18.1

As seen in Table 1, the items of parts whose ratio to the total body
weight increases with the body length are “ Meat” and “Others.” Since the
principal things included in * Others” are spermaceti, its case, junk, etc.,
the above fact means that the ratio of head part to body weight increases
with the increase in body length. For blubber always shows the same per-
centage. While bones and internal organs decrease in percentage as the body
length increases.

Sei Whales (Balaenopiera borealis Lesson)

The relation between body length and total weight of sei whales is shown
in Fig. 6. As can be seen therein, sei whales, even of same body length,
show considerable differences in weight. FEspecially, some whales located
in Bonin Island Area are far heavier than those located in Kamaishi. This
agrees with the results of our biological investigation for the last 2 years.
(The details will be reported separately) According to this investigation,
the adjacent waters of Bonin Island are more abundant in food for sei whales
than the waters off Kamaishi. It has further been found that the body leng-
th at which sexual maturity is reached is shorter in the case of sei whales
located 'in the adjacent waters of Bonin Island than in the case of those fo-
und around Kamaishi. : ’

From such facts, we can see that there may be considerable differences
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in weight even among sei whales of same body length.

The weight of each part is shown in Fig. 7 to Fig. 10.

Fig. 6. Sei whale. Total weight.
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Next, I will study this point in further detail. Although in the appen-
dix table blubber is indicated simply as “ Blubber” without any subdivision,
here it is fortunately classified into head, blubber, body blubber, ventral
grooves, tail flukes, etc. Their figures are shown in Table 2.

Table 2.  Sei whales. Weight of blubber

(unit : metric tons)

Head

- Body Ventral i Tail ‘
Location blubber ’ bluuber g grooves ' flukes Total Remarks
Bonin Is. 3.010 | 9.360 9.510 0.880 - 22.760 Total of

13.23% 1 41.1294 41.78%; 3.8795 |  100.0095 | 7 whales
Kamaishi . 3.350 18.122 10.527 1.988 33.987 Total of
9.86% 53.329; 30.9794 5.85% 100.0025 | 16 whales

As shown in this table, the percentage of the various subdivisions of
bilubber to the total weight of blubber differs 'g_reatly. The most remarkable
-one is ventral grooves, heavier about by 10 % in whales located in Bonin -
Island area than those in Kamaishi. Head blubber and body blubber follow
it. The former is heavier in Bonin Island area and the latter in Kamaishi.
If measurement is not incorrect, this fact must mean that whales located in
Bonin Island area have a heavier head part than those in Kamaishi. As
already mentioned, our investigation showed that the whales of the two areas
differed in the body length at which they attained ‘sexual maturity. From
this point, it would appear that sei whales located in the adjacent seas of
. Japan should probably be classified into two local races, viz. southern and
northern types. However, whether proportions of the various parts of the
body also differ between the two races is an unknown question .until actual
measurements have been taken. And it is planned to de just that in the
near future. : ‘ v

The difference of weighi: of ventral grooves, unless there is a striking
difference in thickness, probably depends upon whether the. groove comes
close to the umbilicus or ends short of it. But this too must be verified by
future investigation.

Thus, the weight of the various subdivisions of blubber shows some dif-
ferences which are probably due to differences between local race. But the
differences in the total weight of blubber is probably due largely to differen-
«ces in food between the two whaling grounds. ‘

Singe, as stated above, there seem to be essential differences between
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sei whales located in Bonin Island area and those near Kamaishi, the two
should probably not be considered together. Rather should the data be col-
lected separately for the two, and their results compared. But on whales
located in the Bonin Island area, data are not sufficient yet especially as no
whale of 44 feet or over in body length has been measured. Leaving that
to such time as when more data has been collected, therefbre, the study
here will be confined to whales located in Kamaishi. ,

By the same method as was used in the case of sperm whales, the equa-
tions showing body length and weight of sei whales located around Kamaishi
were calculated as follow. All the curves in Figs. 6 to 10 concerning whales
there being none included from the Bonin Is-

‘located around Kamaishi,

land area.
Total weight : W = 0.00135 L
Meat W =0.0005 L
Blubber =~ : W — 0.00045 L2
Bones © W = 00037 L

~ Internal organs : W = 0.00014 L** ‘

As seen in the above equations, on sei whales, the highest ratio of in-
crease is on internal organs, next meat, blubber and bones. Based on these
equations, standard body weight of sei whales located in Kamaishi was 'cal-
culated as shown in Table 3. '

Table. 3. Standard weight of Sei whales caught off Kamaishi

"Body length vTvZE{lt Meat 1 Blubber | Bones hz)trgggé : Others
s mefric ! i i ;
(in feet) ¢ o) | 2% ‘[ % } 9 - % | 9%
35 ‘ 7630 | 567 | 182 | 1438 84 - 19
. 40 10550 | 577 | 178 | 134 91 . 20
&5 14050 | 585 L174 o121 98 2.2
50 18.150 59.2 ‘ 171 11.1 © 10.4 | 2.2
55 228% | 509 | 169 | 103 1o | 19

III.  Conclusions :

In the adjacent waters of Bonin Island and Kamaishi in 1948 and 1949,
body weight was measured on 13 sperm whales and 23 sei whales. Studying
these data, it was found that the relation between body length and weight
on sperm whales could be expressed by the following equations.

Total weight : W = 0.000137 L**
Meat - : W = 0.0000367 L**
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Blubber .1 W = 0.0000452 1>
Bones : : W = 0.000041 L[>
Internal organs : W = 0.0038  L'*

In the case of sei whales there was a different tendency in body weight
between whales located in Bonin Island area and those in Kamaishi. The
blubber, in particular, was heavier in the former than in the later. Study-
ing this in greater detail, it was found that ventral grooves which was a
part' of blubber was heavier, and among other parts head blubber was hea-
~ vier, while the other parts were lighter. It is, therefore, presumed that
these two differ in body proportion-

Accordmg to the results of another investigation, it seems approprlate
to classify these two as belonging different local races; so it is essential that
~ the relation between body length and weight should also be studied separately
for the two. However, as data are insufficient yet for whales located in .
Bonin Island area, that will be left to the fﬁture., On sei whales located in
- Kamaishi, the relation between body length and weight is as follows: :

' Total weight : W = 0.00135 [

Meat : W =0.0006 L*%
Blubber L W o= 0.00045 I
Bones : W = 0.0037 L“*

Internal organs : W = 0.00014 L**
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Weight of Various Parts of Sperm Whale

Body length Bones ' Internal

Sex| Meat |Blubber S— - R
in feet - ! Skull | Back ’ Jaw [Ribs Others TotaliHeart~ Lung ‘Stomack
33 t | 3,478 | 3,020 |- 409| 466 29[ 138| 521,004 41| s5| 111
85 3| 3611 4,116 466 423 33 168 i13 1,203 52| 89 -89
36 Q| 8,880 | 3,972 | 439 493 34| 156 74 1,196 .41 134 1145
38 | %] 5,204| 4,212 08| 556 45] 168| 74 {1,351 60| 100 | 118
38 | §| 4,210 | 4,687 | 550 581 41| 178 | 82|1,432 85| 203 195
39. | & | 4,870 | 5,647 | 5831 52 45| 206 | 111 |1,469) 70| 150 145
39 -é' 5,045 | 5,677 | 566l 545 45| 208 | 112 (1,476 89| 182 93
44 sl 060 | 7,611 | 1,080 743 s1| 222 157 | 2,283 1007 260 {130

46 3 10;110 9,870 | 1,210{ 950{ 120 | 840 | 130 | 2,750
47 S| 9,780 | 9,870 | 1,270( 1,050 110 | 850 | 150 | 2,930
49 | 9,715 | 10,425 |.1,310{ 1,3100 104 | 353 | 198 | 3,275 117 | 167 212‘
52 % 11,860 | 11,850 | 1,860/ 970/ 126 | 431 | 249 | 3,136 134 18‘5 280
54 5 | 15,560 | 13,040 | 1,570/ 1,950 220 | 340 ,170 3,550
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Unit : Kirogrammes.

|

Organs . -Sperm- i "Date and
Liver Kidney Infcest } Others | Total | Aceti Others Total Place, Catch.
156 | 104 | 205 478 | 1,180 520 550 9,851 22 ﬁ‘;&ai;‘ﬁ’i
156 48 | 205 542 | 1,181 710 | 1,110 11,931 3 ﬁ:tgﬁa{sﬁ
192 | 180 | @93 | 586 1,500 680 73t | 11,962 22 ﬁ;gn'ai'sﬁ
182 52 | 203 279 | 004 | 1,180 | 1 ,386 | 14,977 I %:I%ai'sﬁ
935 | 150 | 276 | 83| 2,017 | 1,040 452 | 13,38 19 2ep. 40
260 71| wua 704 | 1,642 | 1,110 | 1,376 | 16,114 | 45D 49
235 64 | 230 | 52| 1,545 | 1,080 | 1,990 | 16,814 28 %ep. 49
$28 | 100 | 270 | 1,001 | 2,988 | 1,710 | 3,048 | = 25,898 14 %&agﬁi
350 350 | 1,000 1,760 | 2,390 | 2,040 | 28,920 21 for. 48
350 350 .| 800 1,50 | 2.550 | 2,080 28,160 24 Apr. 48
9t | 150 |- 207 | 1,618 | 2,840 | 2,150 | 3,897 | 32,332 13 Sep. 49 -
300 | 148 | 426 | 1,307 | 2,90 | 9,760 | 5,47 | 37,713 25 for. 49
370 370 | 1,580 | 2.970 | 2,810 | 3,600 | = 41,730 21 for. 48
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Weight of Various Parts of Sei Whale

Body length ) Bones
Sex Meat Blubber - ’ ‘

in feet ’ Skull Back Jaw Ribs | Cthers Total
38 | 3 5,131 1,273 352 | 600 97 171 49 1,269
38 9 4,7% 1,704 333 539 89 141 60 1,905
s | @ | oo | 1,80 | e | om0 | 136 Lot e | 1,347
38 q-‘ 4,956 | 1,736 459 545 171 134 - 86 1,395
39 % 6,155 1,675 36t 618 97 185 63 1,327
39 - 6,061 1| 1,674 4% 495 85 134 80 1,196
41 3 6,460 1,959 470 714 164 174 118 1,640
41 Py 6,058 2,491 516 618 148 193 93 1,568
42 & 7,714 2,199 451 695 156 174 114 1,593
43 2 7,053 1,985 500 668 145 193 82 1,538
44 & 7,185 2,946 460 | 783 168 193 118 1,672
44 e | 7,90 | 2,082 | s03 | ers | 151 | 197 90 1,619
45 g 8,133 2,044 500 760 151 193 105 1,709
e g 9,202 2,808 | 594 799 | 922 218 152 1,915
47 g | 10,310 2,530 588 790 160 208 149 1,895
48 3 8,958 3‘,143 480 | 760 | 178 197 196 1,741
37 $ | 4,000 | 2,000 290 530 90 140 40 1,140
41 X 7,240 3,620 520 860 170"} 280 90 1,920
492 3 5,820 3,100 440 760 | 180 250 90 1,720
42 y 5,770 2,930 490 750 170 290 90 1,720
42 Py 6,970 3 ,510 510 90 200 260 110 1,900
43 2 6,940 3,670 500 800 190 260 100 1,850
43 2 7,700 | 3,890 | 490 820 210 240 90 1,850
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Unit : Kilogrammes

Internal Organs - l Date and

Heart: Lung Stomach;; Liver [ Kidney Intest.Others]‘ Total i Others Total Place, Catch

290 7N 88 [ 104| 3¢ | @923 175 704 | 150 | 8,597 5 éﬁaiﬁ
a1 71| se | 10| 45 | %6s| 186| s | 110 | gsz | 164U 49
48| so| 11 | 16| 4 | 203{ s57| 1,95 | 166 | 10,600 | 27 AuE 49
s¢| s| 7| es| a1 | 136 a7 | mos| 1z | ss02 27 Sep. 49
a0} 79| 100 | 130 87 | s55| 180| 98| 173 |10,253 7 Aug. 49
5| 81| 104 | 156| 41 | 201| 150| 808| 163 | 9,90 24,Aug,; 49
48| 74| 126 | 180| 87 | 29| 58| 1,132 | 186 |11,8377 | 108U W
sr| so| o | 10| 6o | 09| 46| 1,083 100 |11,8¢ | Oct. 749
ot | 126| 71 | 13| B3 | 30| 562 | 1.9 | 204 |12,902( 205eP 9
8! 108] 130 | 119| 63 | 193] m2| 1.378| us |1mm7| 9 Oct. 749
68| 138 160‘ 182 68 314 | 454 | 1,334 179 | 13,316 16 A“g,', /-4,9
48| 111 111 | 289 | 52 | 202| 391 1,206 | 234 (12,339 5 Oct. 49
63| 135| 145 | 260| 71 | sr2| e 1,701 | 200 | 13,796 | 14 Sep. 49
a8 77| 15 | 16| sz | 49| 3| 1.535( 302 15,762 10 Sep. 49
60| 145 | 130 | 205 | 63 | 203| 574| 1,385 | 208 | 16,358 40ct. 749
60| 156 134 | 185 | 60 | 260 | 582 | 1,887 | s |15y | AT T4
100 150 | 200 | 540 | 630 | s,z00| (12HP 4

150 20 | 50| o0 400 | 14,190 | 16 APr 48

100 190 | 570 | 860 | 480 | 11,08 | 13APF 748

110 190 | 610 | 910 | 440 11,770 | 15 Ap.r}/ 48

130 2207 550 | 00| 590 |13,870 | 10Aer. 48

140 20| 80| 1,950 | 200 13,010 | 14 APr 748

. 16.Apr. 48

. 130 190 11,07Q | 1,390 600 | 15,430 "




