On the Body Proportions of the Fin Whales
(Balaenoptera physalus (L)) caught in the
northern Pacific Ocean (I)
(Preliminary Report)

By
Kazuo FuJiNo

Introduction

As regards the fin whale population Y. Matsuura and K. Maeda
(1942) deduced that the northern Pacific and the Antaretic fin whales
belong to the different populations by the studies on the following items:
(1) body length frequencies of the catech, (2) body proportions, (8) average
body length at which sexual maturity is attained, (4) food habits and
(5) diatom film infection. However, the reliable results of ‘this has not
been reached yet.

H. Omura stated (1950) that the fin whales in the adjacent waters
of Japan may be distinguished into two populations, namely the west
side’s (Japan sea) and the east side’s (Pacific Ocean) one, and that the
Ameriean coastal and the Japanese coastal fin whales migrate northward
through the Bering Strait and may reach convergently to the Aretie
Ocean. The same results as the above were attained by the H. Kasahara’s
deduction also.

The author took up the “Body proportions” as a method of investi-
gation on the fin whale races, and has been studying the materials
obtained in the northern Pacific and the adjacent waters of Japan so far.
The results hitherto obtained are stated in the present account as a
preliminary report from which some ideas to the future investigation
will be drawn.

Acknowledgements are due to the whaling inspectors of the Fisheries
Ageney of the Japanese Government, including Mr. Haruyuki Sakiura
and Mr. Yoshiro Teraoka who kindly carried out a part of the measure-
ments and also due to Dr. Hideo Omura who guided this study. The
author further extends his deep gratitude to the members of the whaling
land stations and to the crews on board the whaling factory ship “Baikal-
Maru” for their kind help at the time of the measurement.

Material and method

The series of measurements is based upon that used by N. A. Mae-
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kintosh and J. F. G. Wheeler (1929) for the blue and fin whales in the
southern hemisphere.

The body proportions are expressed as the percentages of the total
length, and in studying the differences in the various areas it was also
considered whether the proportions of some parts varies according to
body length or to the number of corpora lutea. The number of material
examined is shown in Table 1.

Table I. Number of fin whales on which the measurements
of body proportions were made

Measuge- Body parts, Japanese coastal northern Pacific  Antarctic*
en N
rJrlilo. examined male female male female male female
1 Total length 15 22 35 25 192 134
3 Tip of snout to blow-hole 15 22 35 24 172 118
4 Tip of snout to angle of gape 8 2 0 0 114 74
5 Tip of snout to centre of eye 14 22 35 25 192 184
6 Tip of snout to tip of flipper 13 22 31 22 158 113
7 Centre of eye to centre of ear 13 21 35 25 173 113
8 Notch of flukes to posterior emargina-

tion of dorsal fin 14 20 33 23 148 94
10 Notch of flukes to centre of anus 15 21 35 25 189 181
11 Noteh of flukes to umbilicus 15 20 30 20 178 129
12 Noteh of flukes to end of system of

ventral grooves 13 20 34 25 132 81
13 Centre of anus to centre of

reproductive aperture 15 21 35 25 185 117
14 Vertical height of dorsal fin 14 20 32 22 150 99
15 Length of base of dorsal fin 15 20 25 15 153 98
16 Axilla to tip of flipper 11 21 0 0 169 114
17 Anterior end of lower border to

tip of flipper 14 21 34 25 122 73
19 Greatest width of flipper 14 21 35 24 124 78
20 Length of severed head from condyle

to tip 0 0 5 6 135 88
21 Greatest width of skull 14 20 26 15 128 74
22 Skull length, condyle to tip of

premaxilia 14 20 25 15 0 0

* (Cited from Discovery Reports Vol. I, 1929.

From the results of the general biological investigation and the
frequency of the occurence of the different blood groups, it may be
considered that the stock of fin whales in the northern Pacific is consisted
by some different populations. Furthermore the whaling grounds in 1941
and 1952 are different from each other. By these reasons the comparison
was made between those in.these different years firstly and then between
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Fig. I. Northern Pacific whaling grounds in the years
1941 and 1952 (Fin whale).

those in the northern Pacific and in the Japanese coastal waters (east
side of Japan) or in the Antarctic, based upon the data given by Mac-
kintosh and Wheeler. ,

As shown in the Figure I1 these materials are not only rather scanty
comparing with the total cateh, but also cannot be said as representative
sample. However still I consider the results of this study may give
some light for the study of the population or communities in this species
of whale.

Body proportions

(I) Comparison between the northern Pacific fin whales caught in 1941
and 1952: 10 males and 10 females in 1941 and 25 males and 15 females
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A. Male, Sanriku-Hokkaido B. Female, Sanriku~Hokkaido
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total catch. D-_-_ﬂ-___#__
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Number of whales

) S ———ee S
C. Male,northern D. Female, northern
Pactfic acific
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Fig. II. Fin whale. Total number of catch and the number examined
according to body length in different areas in 1950.

in 1952 were examined The comparison of these are shown separately
by the body length groups in the Table II.

Measurement nos. 8 and 20 (or 22) which represent the head pro-
portion increase at first with the growth of body and reach to the
maximum at a definite body length and after that body length is attained
they show the tendency to decrease. On the nos. 8 and 10 which represent
‘the posterior part of the body decrease according to the growth but
this trend ceases at a body length at which the proportion of nos. &
and 20 (or 22) reach their maximum. This body length is about 18 or
19 metres. No difference of the variation of proportion was seen between
those measured in 1941 and 1952 concerning the points above mentioned.
In other items representing the head or posterior regions any remarkable
differences were also not recognized.

No whale in which the ventral grooves end anterior to the umbilicus
was reported in 1941, but in 1952 6 males and 4 females among 25 anc
15 males and females, respectively were found as such, and in the most
remarkable case (60 ft. male whale No. 261) the distance from the enc
of ventral grooves to the umbilicus reached to 70 em. (3.9% of body

length).
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Table TI. Comparison of the body proportions of the northern Pacific
fin whales taken in the years 1941 and 1952

A. Males B. Females
3. Tip of snout to blow-hole

lange 1941 1952 Range 1941 1964
of of
alues | 17 |18 | 19 | To. |17 | 18|19 | To.  Values| 17|18 |19 | 20| To.{| 17 | 18 | 19 | 20 l To.
16.5 | 1 1 17.5 1 2 1l 4
17.0 Il 1 1 1 18.0 | 1 1
1756 | 1 1{ 2|1, 1] 1| 3 18.5 1 1] 2| 1 2| 2| 5
18.0 2 21 1) 1| 2] 4 19.0 1 1] 2 1] 2 3
185 11 2l 20 2| 1| 5 19.5 2| 1] 3 2 2
19.0 | 1] 1 4] 2| 6 20.0 1 1
19.5 1] 2| 3 20.5 1] 1
20.0 1 14 1 1
20.5 1 1 Total | 1| 2| 2| 4 9| 2| 8| 6| 4| 15
21.0 1 1 -

Velne [18-018.819.519.4119.11/18.0119.3/18.8118.6/18.56
‘otal 21 6 2| 10 6|11 8| 256

Stand. ’/ 0. 70/ 0.77
,I:m 18.018.8/18.318.50/18.818.8[18.6{18.56 _Devi. e | e I

tand. {/ /\ 0.93
devi.

5. Tip of snout to centre of eye

.ange 1941 1952 Range 1941 1952

of of | ——

alues | 17 [ 18 |19 |To. || 17 |18 |19 | To.  Values| 17 | 18119 120 | To.| 17 | 18 | 19 | 20 | To
19.0 1 1 195 1 1
96 | 1| 1| 1| 8 4] 1] 5 200

200 | 1] 2 3 1l 1 205 | 1] 2|12 s 1 1
20.5 1 1] 2 2! 4 21.0 1 1] 2] 1 2 2| 5
21.0 2| 2| 4 215 1l 1 2l 2] 1! &
21.5 ol 1! sl 1l sl 1] 5 220 1 1 1 2
2.0 2/ 1| 8 2255

2.5 2 2 280 1 1
otal 2)6}2\10~6111]8}25 Tota1}1)3i2‘4 0] 2| 3l 6] a| 15
[ean Mean I

lean [19.820.5/20.520.35) 820.820.80 Yo 120.520.7]21.5(20.9[20. 850 .31 721 aj21. 421 .50

I [ s A - s 1 ey DY

(II) Comparison between the northern Pacific and the Japanese coastal
fin whales: As stated above no difference was recognized between the
proportions of the northern Pacific fin whales in 1941 and 1952, so both
of them were brought together and were compared with those in the
Japanese coastal waters. The comparison of both areas are shown
separately according to the body length in Table III.
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Table II. (cont.)

A. Males B. Females
6. Tip of snout to tip of flipper

Rar%ge 1941 1952 Range 1941 1952

[ of -
Values| 17 |18 {19 | To. |} 17 { 18 | 19 | To Values| 17 |18 |19 | 20 | To. || 17 | 18 | 19 | 20
39 1 1 39 1
40 2] 1] 1] 4 40 1 1 2

41 41 1] 5 41 1 27 3 1] 2

42 10211y al 1| 1] 1] 3 42 1|1 2 1 3| 2
43 2 20 1) 1| 2] 4 43 1] 1) 1 1
44 21 2] 1l & 44 1

45 2| 2

46 1 1 Total | 1| 2| 1| 8| 7{ 2| 8| 6| 4
Total | 1| 51 1 71 6110 8| 24 Mean

b Voo 7141.43142 .5/40. 342 .0l41 .5
ean

Valae [42- 0’43 2042.042.86|42.2141 .6(42.942.17 %gid '/] 0.91 /
Stand.

7. Centre of ear to centre of eye

Range 1941 1952 Range 1941 1952

of of —
Values| 17 |18 | 19 | To.| 17 {18 | 19 | To.  Values| 17 | 18 |19 | 20 | To. | 17 | 18 | 19 | 20
3.5 1 1 3.5 1
4.0 1| 1 6| 7| 13 4.0 1 1] 2 21 6| 2
4.5 2 4| 1| 7| 6| 4 10 4.5 1| 2| 2| 2| 7! 2| 1 1
5.0 1 1 5.0 1) 1

5.5 1| 1

6.0 Total | 1| 8| 2| 4| 10| 2| 3| 6 4
6.5 1 1 —

° Mean | 4 5 4.3 4.5 4.5( 4.45] 4.5 4.2[ 4.0 4.0] 4
Total | 2| 6| 2| 10| 6|11 ‘ 8| 26 ~Stand.| } —
Mean - Devi. /l 0.27 (/:
Mean | 4 5| 4.9] 4.3 4.70] 4.5 4.1| 4.2 4.24

Stand.
Damd-| _—loe4 —oss

To clarify the relation between the proportions y of various parts
and the body length z, the correlation coefficients » were calculated by
the following formula:

,r______l_, Z (wi—i:)(yi—_?;) s 12"’"‘ (I )
n

O, Oy

where o, and ¢, denote the variances of z and y respectively., In Table
IV the correlation coefficients of various items are shown, caleculated by
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Table II.

Males
8.

1ge 1941
£

1 To.

1952

17 118 | 19 | To.

[Ty ST

1

ues| 17 \ 18 | 19
1
1

!
!

| 2]

Coniowt oUo MO

1

5

e R )

8

22.81

23.3\22.9j21 5

1
1

e
Tl QO
i

DODO RO R B =3 b

6I11 8! 25

22.4]22.021.922.60

e

1.06

/‘ 0.85

Range
of
Values

21.
21.
22.
22.
23.

(97 e B v Jeo Ny e

24.0
24.5
95.0

(cont.)
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B. Females

Notch of flukes to post. emarg. of dorsal fin

1941

1952

17'18 19‘20

1} 2

1

1] 1

‘ To.

17118 119 | 20

To.

[

2

Total

| o 3‘2 8

; 8

Mean
Value

[ — \23.8]23.321.8

22.93

DO DO M
Tt et et

DD DO DD W GO

31 6| 4

22.2?21.922.9

22.87

Stand.
Devi.

—

1.38

'/

0.85

10. Notch of flukes to centre of anus

1941

Yol
(1)
[}

1952

To.

17'18]19

1

L ed DO

1

o> momoo b'cn‘o'cn'o‘ g
w

{
i
|
|
J

W O

17}18]19{1*0.
—

DO BN

DO
= = DO

HNWO OrOte ad

-

al 2] 6{ 2

10

81 25

an
n }28.8’28.1]28.0

28.20

26.8]27.827.227,34

1.00

|1

I the formula I.

Range
of
Values

1941

1952

17‘18’19)20

| To.

25.b
26.0
26.5
27.0
27.5

28.0
28.5
29.0
29.5
30.0

30.5
Total

Mean
Value

S

2,1
1

1 1

|
|
|
|
L

]132[‘4

DD = W0 = DN

17118 119 | 20

DO DO

@O = DD

=W o

10

iso.o 28.8[27.8[27.8

28.80

3| 6| 4

| 2

[28.026.8‘25.827.0

15

27.14

Stand.
Devi.

1.21

—

0.98

{ /

It may be seen from this table that nos. 8, 5, 8, 10

and 22 of Japanese coastal whales are closely related with their body
length, because the absolute values of their coefficients are more than
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Table II. (cont.)
A. Males B. Females
11. Notch of flukes to umbilicus

Range 1941 1952 Range 1941 1952

of of -
Values | 17 ‘ 18| 19 { To. || 17 ’ 18119 | To. Values| 17|18 |19 20| To.| 17 | 18119 | 20
42 1l 1 a 2

43 2l 2| 12 42 1

4 3 1| 3| 7 43 1

45 1] 1| 2] 2 1 6 a4 1] 1] 1] 2
46 1 1 2| 2| 4 11 2] 1| 2 1
47 10 1) 1] 1 2 46 1] 1
48 1 1 1 1 47 1] 2 3
Total | 1] 2| 2| 5] 6[11] 8| 25  Total | 1[ zj 1} 1] 52 8] 6| 4]
Mean o o Mean [ k [
Ve 148.045.516.0146.2044 845 .2jaa Olaa. 72 NieAn ‘ laa. 0’44 142, 8]44 8
Stand. Stand.
Devi. / 1.17 ,/ 1.42 Devi. } 0'98’/

12. Noteh of flukes to dost. end of vent. grooves

Range 1941 1952 Range 1941 1952

of of : -
Values | 17 ‘ 18 ‘ 19 ’ To.| 17| 18|19 | To.  Values| 17|18 |19 L 20 | To. | 17 | 18| 19 | 20 |
a 1 1 4 2| 2 2

42 3 3 1 1 2 42 1] 1 2

43 1] 38| 2 43 1] 1) 2|1

44 1] 1| 2] 2! 1| 5 44 1 1] 1) 2 1] 1
45 2 2 501 6 45 1 1 1] 2
46 2 21 1 1 2 4 2 2 1 1
47 1 1) 1)1l 1] 3 a4

48 2 2 48 1 1
Total | 2| 5| 2| 9| 6]|11| 8] 25 Total | 1] 3| 2| 4| 10| 2| 3] 6] 4]
Mean 146.043.20t5.5/44.3344.0[45. 44 140,64 VAR 145.0346.7i43.5l41.8‘143.93?43.5144.7%4'2.5}45.0'1_.
Stand. Stand. -
pond| _—|1s) — |1s Pand| T fea) |

0.5. In other words, the positive correlations in the nos. 3, 5 and 22

and the negative one in the nos. 8 and 10 are seen with the growth of

the body.

In other measurements, namely nos. 6, 7, 18, 14, 15, 17 and

19, the correlation with the body length is seemed rather little. ‘
As regards the northern Pacific fin whales the absolute values of
the coefficients are less than 0.5 and little correlation with the body
length are recognized in nos. 8, 5, 8, 10 and 22. Besides the same
tendency is also seen on the measurements in which a little correlation
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Table II. (cont.)
A. Males B. Females
13. Centre of anus to centre of repr. aperture
nge 1941 h 1952 Range 1941 ) 1952
»f ! of
Tues | 17 } 18 k 19 [ To. | 17 1 18 ] 19 | To.  Values| 17 ’ 18 ‘ 19 | 20 [ To.| 17 | 18 | 19 | 20 | To.
5 1] 1 | 2] 2 2.0 2| 2] 1 1
0 1 1] 2| 5 T 25 |1 1| 2 1] 2 3
5 1 118 5| 9 3.0 el 1| 1] 4l 1] 2] 3] 4| 10
0 3 1| al 2/ 21! 5 3.5 1l 1 2
.5 1 1 1] 1 2 4.0 | 1 1
0 1
B |1 1 1 Total | 1| 3 2| 4| 0] 2] 3| 6] 4] B
| 2] 6| 2| 10 BRRE Vean | 2.6 8.2 3.5 2.4 2.80 2.6 2.8] 3.0 3.0] 2.90
San |~ Stand.
. ‘ s.o{ 6.5{ 7.5( 7.00] 6.7 6.5 6.5/ 6.46  Dexri. l/ 051 " |o.az
and.
R I i X |03
14. Vertical height of dorsal fin

mge 1941 1952 Range 1941 1952
of of
dues | 17 | 18 ’ 19 } To. | 17 [ 18 ’ 19 i To. Values|17|18| 19|20 | To.| 17|18 | 19| 20 | To.
6 1] 1)1 1 1.4 1 1
8 | 1] 1 2 1] 1 1.6
0 108/ 4] 8 18 1 1] 2
2 1 1] 8] 4] 2| 9 2.0 1 1] 1 1
1 1 1 3 3 22 10 1) 11! 8] 2! 7
6 1] 1 2 11| 2 2.4 |1 1 2 1 1] 2
8 1 1 2.6 1] 2 3

2.8 1 1
stal | 2| 4 1| T 6|11| 8 25 8.0 1 1
ean ’2.2 2.3[ 1./ 2.14] 2.2 2.2‘ 2.1% 2.18 Total | 1/ 3 2’ 2| 8 2‘ 3| 6| 3| 14
and. Mean A <
an }//} 0,38‘/ 0.25 lean ‘ 2.4 2.3’ 1.9’ 2.0’ 2.15 2.1‘ 2.4’ 2.4' 2.3 2.34

Stand. /

i I F: [ 0.22

with the body length were seen in the whales in the Japanese waters.
This endorses the fact stated in the section (I), that is, the proportion
of the head and caudal regions reach to the extremities at a definite
body length. Such trend are also recognized in the Antarctic whales
(Mackintosh and Wheeler, 1929), but the further discussion on this point

will be stated in the next section.

Only the comparison between the

northern Pacific and the Japanese coastal waters is discussed in the
present section.
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Table II. (cont.)

A. Males B. Females
17. Anterior end of lower border to tip of flipper
Range 1941 1952 Range 1941 1952
of [— of -
Values| 17 |18 | 19 | To. || 17 [ 18 | 19 | To.  Values 17‘18[19[20‘1‘0 1718119 20
9.0 1 1 10.0 L1 1
9.5 10.5 { 1
10.0 11.0 11| 2 1] 1] 1
10.5 1 1 115 | 1] 1 2! 3] 1
11.0 1 1) 102 1] 12 120 ; 1)1 2| 2 1
11.5 11| 2| 1] 4/ 1, 6 125 ol 2
12.0 | 1 1] 20 1| 11 4| 6 13.0 | 1] 1 1] 2 1)1
12.5 1 1| 1| 3 2| 6 S
B0 | 1] 1 2 Total 1!3‘2{4 10f12[3[6'4[
13.5 2 P | 0
ean
13.011.711.r11.9l11‘85]12.0'11.311.811.51
Total | 2| 5 2| 9| 6|1] 8| 2 Yelue "t _§__|7
} an T
- — 0.93[ - [
Mean 12.5‘11.4‘11.811.‘72 12.311.6111.9111.90 Devi. | —— ’ e
Stand.v o 2
pond- |~ fl.m/ 0.74
19. Greatest width of flipper
Range 1941 1952 Range 1941 1952
of of :
Values| 17 | 18 [ 19 | To. | 17 | 18 | 19 | To.  Values| 17 | 18] 19 | 20 | To. 17|18 ‘ 19 ‘ 20‘
- i -
2.3 1 1 2.5 1
2.4 2.6 1| 1
2.5 1] 1 2 a7 1
2.6 1 1 2.8 1 1] 2 1] 1
2.7 1] 1 2 2.9 1 1!l 2 1] 3
2.8 1 1] 1| 2| 2! 5 3.0 q 1] 2 10 20 1
2.9 | 1] 2 s 1] 1| 2| 4 31 |
30 | 1 1] 2 sl 2 5 32 |1 L1 1
3.1 1 1 1| 1 83 11| 2 ;
3.2 11, 2 2 2 L
3.3 1 1| a2 motal | 1] 8] 1 4) 9] 2] 3| 6|4
B4 |1 1 Mean 500 5.9 5.9 5.0 297 5.8 5.0 2.9 2.8
e o S Vil | 342302 2322
Moa ' | ( 2l 0| 6lu ’ 2 Stand. }///’JO,IQ!J//J
ean ] VA fro,™ 0L
Mean 3.0] 3.1[ 3.1 3.04 2.8‘ 2.9’ 3.0 2.88
Stand.
D /_ o1 — |o.

As stated already the proportions of nos. 8 and 22 of the coastal
finbacks increase with the body length, but this increasing trend ceases
at the body length of 18 or 19 metres, as was the case in the northern
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A. Males

20. Head length, condyle to tip

Table II. (cont.)
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B. Females

22. Skull length, condyle to premaxilla

lange 1941 (20) 1952 (22) Range 1941 | 1952
of . of
alues | 17 i 18119 | To. | 17 | 18 ‘ 19 l To.  Values| 17 ‘ 18 [ 19 \ 20 \ To. | 17 \ 18 l 19 [ 20 ( To.
23.5 2| 1 I3 245 | 1 1 101
24.0 1] 11 2 25.0 2| 2| 1 11 2
24.5 1 1 1] 1] 2 25.5 4l 1 5
2.0 | 1] 1 2l 1] 1] 21 a 2.0 1, 2 3 3
25.5 1 1 3] 1, 4 26.5 1| 1
26.0 1] 3| 8 7 27.0 2| 1] 3
26.5 1 1) 1| 1 2 27.5
27.0 1 1 28.0 & 1
wtal | 1] 4| o] 5| 6|11| 8| 2 Tota]11 0[2|3 6'2!3 6|4 15
Tahae - 0254‘ — |26.80 25-325-3l25-325-26 Mean a5 3[25.91/25.8[26..0(26..0125..5(25 .84
ltand Stand.

Pacific, showing the -

nearly same percentage
against the body length.
Also the decreasing
trend of no. 10 is not
seen at the body length
of 18 or 19 metres in
females, and its value
approaches to that of
the northern Pacific.
Any remarkable differ-
ences between those in
the both areas are not
recognized on the whole
number of measure-

Male
Posterior «<—

w

————> Anterior

W)
%{
s
2 Lpnn , % i "]
£ 5] Female
=
gLl JL A
L0 3 4D
Posn‘uon of Dlsfance between the umbilicus and the end
umbilicus of the ventral grooves.
(% of whale body length)
Fig. III. Position of the end of the ventral grooves

against the umbilicus.

ments except no. 8 for males in which a higher value is seen in the
coastal waters than the other.
(III) Comparison between the northern Pacific and Antarectic fin whales:
According to Mackintosh and Wheeler, the proportions of various parts
representing the head and caudal regions increase or decrease with the
growth of the body and reach to the extreme values at the body length
of 22 or 28 metres and 19 or 20 metres in the South Georgian and in
the South African fin whales, respectively. As the sexual maturities
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Table III.

a.

K. FuJiNo

Variation of the body proportions according to the growth
of the fin whales taken from the adjacent water of Japan

% of body

% of body

length Male length Female
3. 15 | 16| 17| 18 | 19 [Total 3. 1516 |17 |18 | 19| 20 | 21 Total
16.0 | 2 2 16.0 1 1
16.5 16.5
17.0 | 3 3 7.0 | 2 2
17.5 111 3 75 | 3 1] 1 5
18.0 1] 1] 2 18.0 2 2
18.5 1] 3 4 18.5 2 1] 3
19.0 1 1 19.0 2 2 4
195 19.5 1 21 1 4
20.0 1 1
Total | 5| 1) 38| 5| 1| 15
_ Total | 5| 1| 5| 8| 6| 1| 1| 22
Mean l l ‘ k l !
16.6/17.5/18.318.2/18.0
Value l/ Moaa ‘17.3‘16.0]19.0]17.8\19.0 19.5 18.51 T
5. 15 | 16 | 17 |18 ' 19 aTotal 5. ’ 15 |16 | 17 ‘ 18 ‘ 19 | 20 | 21 |Total
8.5 | 1 1 17.0 |
19.0 | 2 1 3 17,5
19.5 18.0 |
20.0 1 1 185 | 1 1 Lo
205 | 2 2 19.0 | 2 1 3
21.0 1| 2 3 19.5 1 1
21.5 1 1 20,0 | 1 2 3
22.0 1 1 2 20.5 1 1 1 3
22.5 21.0 3 3 6
23.0 216 | 1 1
23.5 11 22.0 1 1
D
Total 5| 1| 841 14 gg-g 1 1
O
Mean 19 599 0l20.0/21.423.5 24.0 1) 1
Value
Total | 5| 1] 5 3' 6| 1| 1] 22
‘“}I:f‘; [19.819.520.4[19.721.420.524.0{/
6. 15| 16 | 17 | 18 | 19 |Totar 6. 15| 16| 17| 18 | 19 | 20 | 21 |Total
i
37 1] 1)1 3 37 2 1 3
38 38 2| 1 3
39 39 1 1] 3 5
10 1| 1] 1] 3 10 2 2| 1 5
4 2 2 41 1] 1] 1 3
42 1 1 2 42 11
43 1] 2 3 43 1 1 2
Total | 4| 1| 3 4]1!13 Total 15 1] 5] 36 1]1]22
Mean |40.3’37.0]40.0]42.0?‘40.0‘/ Mean ‘38.6%38.0'40.639.039.7‘40.0’42.0‘/
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Table III. a. (cont.)
% of body| % of body
length Male length Female
7. 516 I 17 f 18 \ 19 lTotal 7. 15 ' 16 \ 17 \ 18] 19 \ 20 \ 21 [Total
25 | 1 1 3.0 1 ' 1
3.0 1 1 3.5 1 1] 2
3.5 1 1 2.0 | 1 1 1] 1] 4
20 | 2 1] 2| 1] 8 45 | 3| 1] 8| 2|z| | 11
45 | 2| 1 1 4 5.0 8| | 3
Total | 5 1] 4\ 11 13 Total 4’ 5] 3 6] 1 1’ 21
“Men | aa 1 aa Mean | o, o e
Vorm 3.9 4. r} 3.8 3. 9] 4. 0\/ Valae |44 4.5 4.2 4.0 4.9 4.085
8. ’ 151617 ] | 18 |19 ’Total 8. 1 18 | 19 ‘ 20 | 21 ?Total
23.0 | 1 1 2 19.5 1) . 1
235 | 1 T 2 20.0 ;
24.0 0 205 5 1) 1
245 | 1 1 1] 3 21.0 1 1
25.0 2| 2 1 21.5 1 1
2.5 | 1 1 22.0 |
26.0 | 1 } 1 2 225 | 1 2| 1 4
i & 23.0 | 1 1] 1] 2 | 5
t; 5 ’ 0l 3 \ 51 1 14 23.5 i
wfdiih—li 24.0 11l 2
ean [ ‘ i
von loa.s — 124.824 bjea.s| 2.5 I 1
e - 5.0 1 o 1
25.5 1 1 | ! 2
26.0 L
2.5 | 1 L 1
27.0 ] o
Total | 4] 1] 5] 3| 5 1] 1] 20
] 24.425.023.523.2&2‘21.520.5/
10. \ 15 \ 16 ] 17 \ 18 1 19 )Total 10. 15 | 16 \ 17 | 18 ] 19 l 20 ) 21 \Total
27.0 1 1 27.0 1 1
275 1] 1| 2 275 1 1 1] 3
28.0 1] 1 2 28.0 1] 2 3
285 1] 2 3 98.5 1 1] 1] 1 4
20.0 | 1 1 20,0 | 2 2 1
295 | 2| 1] 1 4 295 | 2 1 1 4
30.0 30.0 | 1 1
305 | 2 2 305
N 31.0 1 1
Total | 5| 1! 3 ] 5| 1] 15
R Total | 5| 0] 5] 8| 6] 1| 1] 21
Mean I
29.829 5128 7127927 .5 SB[ N N N B
Value | / Mean
T T Vilee P sy
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Table III. a. (cont.)

% of body % of body|
length Male length | Female
1. 16|16 | 17 | 18 | 19 ITotal 1. |15)16 /17|18 |19 |20 | 21 |Total
4 2 2 42 1 1
45 2] 1| 3 43
46 1 2| 1 4 a4 1 1
a7 45 1] 2 3
48 1 1 2 46 2 1 2 5
49 1 1 47 2 2 1] 1 6
50 2] 1 3 48 1 1 2
| 49 1 1
Total 5/ 1| 3! 5| 1] 15 50
- — ! 51 1 1
ean !
48.6"0.046.'744.845.0|
Value t po. g6 1) - Total | 5] 0 5} 3] 6 1} oj 20
Mean
Moap, 47.4‘ — 146.4445.3046.247 .0 — -

12 ‘ 15 ’ 16 | 17 ‘ 18 1 19 lTotal 12. 15 1 16 | 17 t 18 |19 } 20 1 21 [Total
43 3l 1| 4 43 1 1 2
44 1 1 4 1 1 2 4
45 1 2 3 4 2 2 21 1 7
46 46 2 1| 1 4
a7 2 2 a7 1 1 2
48 1] 1 2 48 1 1
49 1 1

Total | 5| 0| 5] 2| 6| 1| 1| 2

Total | 5| 1| 2| 4| 1| 13 .

ean
45,8 — |45.2044.5/45.245.0/43.0

Yean 47.248.045.043.343.0/ Value e
alue .

3. |15]16] 17|18 |19 [Total 3. [1516]17 18] 19 |20 | 21 |Total
45 |1 1 1.0 1 1
5.0 15 1 1 2
5.5 1 1 2.0 1| 2 3
6.0 | 2 1| 1 4 25 | 4 3] 1| 2/ 1 1
6.5 1 1 30 | 1 1 1 3
7.0 |1 11l 1] 4 3.5 , 1 1
75 | 1 11 3 |
8.0 Total | 5| 0| 5| 3 6’ 1l 1] e
9:0 1 J 1 Mean .

| Mean 12.6f 2.5 2.2 2.3‘ 2.5l 1.5

Total ‘ 501 3/ 5] 1] 15

Mean

Mean ‘6.2{ 9.0/ 6.8 6.5 7.0
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Table III. a. (cont.)
% of body! % of body|
length \ Male length \ Female
1. t 15 | 16 l 17 | 18 | 19 |Total 14, 15 | 16 l 17| 18] 19 [ 20 | 21 lTotal
18 || 1] 1 1.4 1 1
2.0 | 1 1] 1 3 1.6
2.9 1 1 18 | 2 1 3 1] 7
2.4 | 1 11 3 2.0 1 1
26 | 1 1 2 2.2 1] 1 1 3
2.8 |1 1] 1 3 2.4 |1 111 3
3.0 2.6 | 2 1 3
3.2 2.8 1 1
3.4 1 1 3.0 1 1
Total | 4| 1| 3] 5 } 14 Total | & | ol 4] 8] 6| 1] 1] 20
Mean | 5.5 3.4 2.4 2.4} 1y Viean \2.2] — 2322212218
15. 15 |16 | 17| 18 | 19 |Total 15. 15 16|17 | 18] 19 | 20 ‘ 21 ’Total
3.5 2| 1 3 3.0 1 1] e
4.0 1] 3 4 3.5 1 1
45 |1 1 40 | 2 1] 1 4
5.0 | 1 1] 2 45 |1 1] 2| 2 6
55 | 1 1 2 5.0 1 1] 1 3
6.0 | 2| 1 3 55 | 1 9 3
6.0 | 1 1
Total | 5| 1| 3| 5| 1| 15
— / Total | b5 5‘3‘ ’1]1\20
n
4.2/ 5.5/ 3.7 4.9 5.0
Value Mean
Mean 148}-—‘49}43\ 0)30\/
17. 18] 19 iTotal 17. ] 15 l 16 ’ 17 | 18 1 19 1 20 ‘ 21 ’Total
9.0 1 1 10.0 | 1 1
9.5 106 | 2 2
10.0 1] 1 1.0 | 1 2 2| 1| 1] 7
10,5 1 1 1.5 1 1 2
1.0 | 2 1 3 120 | 1 1] 1] 3 6
1.5 2 2 125 | 1 2 3
12,0 | 1 1 —
125 | 1 1 2 Total | 5 01 5| 8| 6| 1] 1] 21
13.0 1 1 -
13.5 1 1 2 ean —
Tean 1.3 |11.112.311,611.011.0/
Total | 5| 1] 3 4) 1] 14
Mean 12.010.511.012.3\10.0/
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Table III. a. (cont.)

% of body % of body)
length !r Male length Female
19. 16 ‘ 16 | 17 | 18 | 19 |Total 19. 15 ‘ 16 f 17 | 18 ‘ 19 ‘ 20 ‘ 21 ‘Total
2.1 1 1 2.5 1] 1
2.2 2.6
2.3 27 | 1 1
2.4 28 | 4 1 2 7
25 | 1] 1 2 2.9 2! 1 1 4
2.6 | 2 2 3.0 1 2 3
2.7 1 1 3.1 il 1] 1 3
28 | 1 1 1| 3 3.2 1] 1 2
2.9
3.0 |1 1 Total | b o‘ 5 3‘ 6] 1] 1] 21
3.1 1 1 Mean 3
3.2 E 2 Vo | 2.8 — | 2.9 ] 3.0[ 2.9{ 25~
. 1
Total 5| 1y 3| 4 1| 14
Mean 2.7[ 2.5‘ 2.7] 3.1{ 2.8
21. 1516|1718 | 19 'Total 21. ) 15 [ 16 ] 1 1 18 ‘ 19 ‘ 20 ‘ 21 |Tota1
10.0 | 1 1 100 | 20 1 1 4
105 105 | 1 1 1| 1] 4
110 | 2| 1] 2] 2 7 1.0 | 1 3 4
15 | 2 1 3 1.5 4] 1 5
12.0 1| 1] 2 12.0 1 1
12.5 1 1 12.5 1 1
13.0
Total 5| 1| 38| 4| 1| 14 13.5 1 1
Vean oot shidzo Total | 4| 1| 5| 8| 5| 1| 1| 20
Mean l1014‘10.0111.6‘11.5‘11.3!10.510.5/
22. 16 | 16 | 17 j 18 } 19 j’rotal 22 15 ) 16 | 17 ’ 18 19 l 20 | 21 |Total
22.0 | 1 1 225 1 1
925 1 1 230 | 1 1
23,0 | 1 1 2 235 | 1 1 2
235 24.0 | 1 1
24.0 | 1 1 245 | 1 2 3
245 | 2 2 4 25.0 1 1
2.0 25.5 20 1] 4] 1 8
25.5 1 1 26.0 2 2
26.0 2| 1| 3 26.5
26.5 1 1 27.0 11
Total | 5| 1| 3] 4] 1] 14 Total | 4| 1| 5| 3| 5] 1] 1] 20
Mean Mean ;
Vot [23-62.2¢.026.006.0) —  Yean 23.8(22.525.3024.825.425.6527.0
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Table III. b. Variation of the body proportions according to the growth
of the northern Pacific fin whales
% of body | % of body
length ! Male length Female
3. 17 | 18 | 19 | Total 3. 7 | 18 | 19 | 20 | Total
16.5 L1 L1 17.5 1 2| 1] 4
17.0 2 2 18.0 1 1
17.5 2 11 | 2 5 18.5 1 11 21 8| 7
18.0 1 3 | 2 6 19.0 2 2 1| 5
18.5 3 |38 |1 7 19.5 2| 21 1| 5
19.0 4 | 3 7 20.0 1 1
19.5 1 2 3 20.5 1 1
20.0 1 1 2 21.0
206 | 1 1 21.5
210 | 1 1
1 Total 3 ) 5| 8 \ 8 | 24
Total | 8 1 17 ' 10 ‘ 35
5. 1 17 1 18 i 19 }Total 5. ‘ 17 | 18 ’ 19 | 20 | Total
19.0 1 lq 19.5 1 1
19.5 1] 5| 2| 8 20.0
20.0 1] 2 1] 4 20.5 1 2 2| 2| 7
20.5 2 1 2| 5 21.0 1] 1 2 3| 7
21.0 2 | 2| a 21.5 2 21 2| 6
21.5 1| 5| 2] 38 22.0 1] 1 1 3
22.0 2 | 1 | 3 22.5
25 | 2 I 23.0 1 1
Total [ 8 l 17 } 10 | 35 Total 3| 6| 8| 8|
6. 17 ’ 18 | 19 | Total 6. 17 | 18 | 19 | 20 | Total
36 39 1 1
37 40 2 | 1 3
38 41 2 2| 2| 6
39 1 1 42 2| 1| 3] 2 8
40 2 1 1| 4 43 1 2 3
a 4] 1 5 44 1 1
42 a | 3| 21 7
a3 1] 38| 2 6 Total 3| 5 \ 7 $ 7 | 22
44 2 21 11| 5
45 2 | 2
46 1 1
a7
Total 7 15 9 31
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Table III. b. (comnt.)

% of body % of body
length Male length ‘ Female
21. 17 I 18 19 | Total 21. 17 18 19 20 | Total
10.5 1 3 4 10.5 1 1
11.0 2 2 1 5 11.0 1 1 1 3
11.5 2 3 1 6 11.5 1 2 2 5
12.0 1 6 3 10 12.0 1 4. 5
12.5 1 1
Total 6 | 11 l 8 | 25
Total 2 3 6 4 15
22, 17 18 ‘ 19 Total 22, 17 18 19 20 Total
28.5 2 1 3 24.5 1 1
24.0 1 1 2 25.0 1 1
24.5 1 1 2 25.5 4 2 6
25.0 1 1 2 4 26.0 3 3
26.5 3 1 4 26.7 1 1
26.0 1 3 3 7/ 27.0 2 1 3
26.5 1 1 2
27.0 1 1 Total 2 3 6 4 | 15
27.6
Total [ 11 8 25

are attained at the body length of 19.5 metres in males and 20 metres
in females, it may be concluded from these facts that the extreme values
of proportions are reached after the sexual maturities are attained. Such
trends are also seen in the northern Pacific. H. Sakiura, K. Ozaki and
K. Fujino (1958) stated that the sexual maturities are attained at the
body length of 57 or 59 ft. (17.40 or 18.10 metres) in male and 61 ft.
(18.60 metres) in female in most of the northern Pacific fin whales.
These body lengths are nearly the same or slightly smaller than the
lengths at which the proportion of head region reaches to its maximum,
namely 18 or 19 metres. This fact may be explained from the assumption
that the advancing velocities of the ossifieation of the cervical and eaudal
vertebrae are different from each other after the sexual maturities are
attained.

Comparing the northern Pacific and the Antarctic fin whales, keeping
in mind the above consideration, it is noted that the differences in the
head and eaudal regions are only recognized after the former reached
its body length of 18 or 19 metres. In other items, namely nos. 8, 14,
15, 17, 19 and 21, some differences are seemed to exist between both
areas as shown in Figure IV. It may be seen from this figure that the
northern Pacific fin whales have (1) smaller and more posteriorly situated
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Table IV. Correlation coefficient » batween thz body proportions y
and the body length «

Measurement northern Pacific Ad]e(t)%erjgpgiters

Male Female Male Female
No. 8 0.0 0.2 0.8 0.6
r b 0.0 0.3 0.9 0.6
r 6 0.1 0.0 0.3 0.3
r 7 —-0.2 —-0.2 0.0 -0.1
v 8 —0.2 —0.2 —-0.01 -0.6
» 10 0.0 —-0.2 -~0.8 —~0.5
» 11 -0.2 —-0.3 —-0.8 ~0.8
r 12 0.0 —-0.8 —-0.9 —0.4
r 13 -0.2 0.0 0.1 -0.3
r 14 —-0.2 -0.1 -0.3 —-0.2
r 15 0.1 -0.8 —-0.5 —~0.4
v 17 —0.2 —0.1 —-0.1 0.1
7z 19 0.3 —-0.1 0.1 0.4
r 21 -0.1 —-0.3 0.4 ! 0.1
v 22 0.0 -0.1 0.7 | 0.7

dorsal fin (nos. 8, 14 and 15). (2) the bigger flippers (nos. 17 and 19)
and (3) the slightly wider skull (no. 21) than the Antarctic. However,
no differences are found in no. 20 (or 22) which represents the head (or
skull) length. So it can be concluded that the Antarctic finback has
the lanker skull (Fig. V). This difference in the width of skull seems
to be characteristic and can be regarded as racial, so it will be stated
later in detail.

(IV) Correlation between the number of corpora lutea and growth of
various parts of body: As pointed out in the sections II and III, the

remarkable variations of the rate of growth on the head and caudal

regions are recognized after the whale attained its sexual maturity. In
relation to this trend Wheeler (1980) stated on the Antarctic finbacks
“(1) Ankylosis of the epiphyses starts from both ends of the vertebral
column, but anteriorly it does not proceed much beyond the cervical
series, Ankylosis is completed among the anterior thoraciec vertebrae
and (2) complete ankylosis—that is, physical maturity —bears little re-
lation to length, but is found when more than fifteen corpora lutea are
present in the ovaries.”

The relation between the number of corpora lutea and growth of
various parts of the body is shown in Fig. VI, separately those in the
northern Pacific in 1952 and those in the Antarctic in 1948-51, in which
some differences according to the areas are shown. It may be said from
this figure that the Antarctic females show the larger value than the
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northern Pacific in all items. It should be left in future investigation
that how many corpora lutea should be accumulated when the growth
of the various parts of the body ceases, because of the seantiness of the

data at present.
Correlation  coeffi-
cients of “skull
length” to the num-
ber of corpora lutea
are 0.6 in 1948-b1
Antarctie and 0.7 in
1952 northern Paci-
fie females. This
shows that the
length of skull has
a positive correla-
tion with the num-
ber of eorpora lutea,
and has the smaller
variances than the
other items. In
other words, the
actual length of
skull is closely re-
lated with the age
of whale. ,
(V) Correlation be-
tween the number
of corpora lutea and
the proportions of
skull: As stated in
sections 11T and IV,
shape of the skull

% of body fength

204 Male N Female

N
3

N
i

A(H

38

i e ]
15 20 25 15
Body length in metres
~——South Georgia -----Adjacent waters ——=northern Pacific
of Japan
Fig. IV. Comparison of the body proportions between
the northern Pacific, Adjacent Waters of Japan and
Antarctic Fin whales.

seems to be very useful as a indicator for the study of the problems of
the races. So I should like to discuss here still more on this problem
using the data obtained in 1948-51 Antarctic and 1952 northern Pacific,
though the data are not sufficient yet.

The measurements of the skull were made on the following items:
no. 21 greatest width of the skull
no. 22 skull length, condyle to tip of premaxills
no. 26 distance between the tips of the both pterygoids
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no. 27 length of the rostrum
no. 28 width of the rostrum at base

Table V. Measurements of skull proportions of the mature female fin whales

Measurement Parts of skull, northern Pacific Antaretic in
number examined in 1952 1949~-1951
21 Greatest width of skull 11 16
22  Skull length, eondyle to tip of premaxilla 11 16
26 Distance between the tips of both 11 7
pterygoid
27 Length of rostrum 11 6
28 Width of rostrum at the base. 11 6
Male Female The correlations

5o | between the number
/\/\/ of corpora lutea and
proportions of vari-

46 .
;o ous parts against the

I " U\ skull length is shown

© i LV in Figure VIL. Ac-
1 ;- 1 E '\‘ cording to this figure,
= in 27/22 and 28/22 on

28 ‘\' differences are recog-

nized, but in 21/22
and 26/22 the north-
ern Pacific shows the
larger value than the
Antarectie, that is to
say, the Antarctic
females have the
larger skull than the
northern Pacific fe-
males, even posses-
sing the equal num-
ber of eorpora lutea.
As regards the
variation according
5 20 75 T 4 55 to the accumulation
Body length in metres of corpora lutea, 21/

Fig. TV. (cont.) ' 22 of the Antarctic

264

NO'8
241

224

% of body length

3

304
NO10
28
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female reaches to its maximum at the numbers between 10 and 15 of
corpora lutea and then turns to decreasing. From this fact, the following
may be drawn regarding the Antarctic female fin whale:

(1) Growth of
the skull in length 50 4 Male ) Female
will be continued even A
after the number of
corpora lutea reached
to 10 to 15.

(2) Growth of %
the skull in width be- i
comes very slow or 44
-cease when the num-
ber of corpora lutea
reached to 10 to 15.

From the obser-
vation of ossification
of vertebrae, Wheeler
(1980) concluded that
the physical maturity
of the Antarctic fe- | )
male fin whale is at- . P
tained at the number
of corpora lutes of 15.
Considering this fact
together with the fact ] |
above stated, it may ¢ 5T 4 5 T %
be thought that the Body length in metres
complete cessation in Fig. IV. (cont.)
growth of the skull
is attained after the ossifieation of the vertebrae is completed. As
regards the northern Pacific finbacks the discussions on this point should
be left to the future investigation owing to the scantiness of materials.

48

Nol2 |

~% of body length

. NOI3

Number of ventral grooves

Two times of the number of ventral grooves on one side hetween
the axilla of the flipper and mid-ventral line are deemed as the “number
of ventral grooves”. Comparison between the northern Pacific and the
Antaretic (data given by Mackintosh and Wheeler, 1929) are shown in
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Table VI. Frequencies of the number of ventral grooves.*

‘}i%tl(‘):l Males Females
Grooves |™n. Pacific |S. Georgia | S. Africa | n. Pacific |S. Georgia| S. Africa
50~ 60 1 1 |
60~ 70 13 1 10 i
70~ 80 9 10 2 2 5 1
80~ 90 2 7 3 2 12 10
90~100 4 3 8 2
100~-110 3 J/ 6
110~120 Lo
Total 25 25 8 15 J 34 f 13
Average 65 84 85 63 \ 91 85
Range 58~84 68~106 T6~04 50~86 T2~114 | 78~98
Doviation | 70 - - w9 | - | -

* 8. Georgia’s and S. Africa’s were cited from the Disecovery Reports Vol. I, p. 358

=)

T

% of body length

®

i
'
i

i

'

U
r
'
1
1
1
'
'
]

Male

Female

5 RS 5
Body length in metres
Fig. IV. (cont.)

-20

Table VI. According
to this table, the
northern Pacific has
fewer ventral gro-
oves than the latter.
However, the differ-
ent way of counting
from that followed
by Diseovery Investi-
gations was used by
us, so the definite
eonclusion may mnot
be reached here.

Summary

(I) Measurements of
body proportions
were carried out by
the methods which
was used by Mackin--
tosh and Wheeler.
Analysing the data
obtained aecording to
the different areas
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the following ;conclu-
sions have been re-
ached, though the
final conclusions will
be reached in future
when more sufficient
data are available.

(1) No remarka-
ble differences are re-
cognized between the
Japanese coastal fin
whales captured dur-
ing the years from
1949 to 1951 and those
in the northern Pacific
in the years of 1941
and 1952,

(2) Between the
northern Pacific and

the Antarctic fin
whales,

(a) Any dif-
ferences on “skull

length” and “distance
from tip of snout to
centre of eye”, which
represent the head
region, were not
recognized among
whales of which body
length is less than 18
or 19 metres. How-
ever, after the attain-
ing of sexual maturity
in the northern Pacific
whales  the value
varies each other ab-
ruptly aeccording to
the rise of body
length. That is to

% of body length

l,
24 /;'
¥ |
2 T T T Ea R amany T T T
? 15 2 25 5 % 75
Body length in metres. '
Fig. IV. (cont.)
— 50: Male ; ~ Female
i 1 \/\
£ ] | '
é] 1
= 4 H
@ T T 1 T T — v
2 13 ) % 15 20 25
N . Body length in metres
S —— Anfarctic — northern Pacific, 1952
Fig. V. Comparison of the proportion of the greatest
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width against the length of skull, between the northern
Pacific and the Antarctic Fin whales.
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24 a. Body length
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TFig. VI. Correlation between the number of corpora lutea and the dimensions
of the various parts of body.

say, the Antarctic finback have a larger head and smaller caudal parts
than the other after attaining of the sexual maturity.

(b) As regards the items of nos, 8, 14, 15, 17, 19 and 21, some
differences are recognized, that is, the northern Pacific finback possesses
more posteriorly situated and smaller dorsal fin, and the bigger flippers.
(II) As regards the correlation between number of corpora lutea and
the actual length of body dimensions, following results were obtained.
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d. Notch of tail flukes to centre of anus
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Fig. VII. Correlation between the number of corpora lutea and the growth

of the body parts lengths.
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Fig. VII. (cont.)

(1) It is clear that the Antarctic finback is larger in the items of
total length, distance from the noteh of tail flukes to tip of flipper,
distance from the same point to umbilicus, distance from the same point
to ahus and head length.

(2) In proportions of the rostrum Ilength and its width at base
against the skull length, no differences are recognized, but the northern
Pacific whale has a wider skull when compared the greatest width of
the skull each other, namely more rounded face.

(III) Number of ventral grooves

Two times of the number of ventral grooves on one side between
the axilla of the flipper and mid-ventral line are deemed as the “number
of ventral grooves”, and these are compared with the data in the Ant-
arctic described in the Discovery Reports. In seems that the northern
Pacific whales have the fewer number of ventral grooves than the South
Georgian and South Afriean fin whales. However, a different way of
counting was followed in the northern Pacific, so the definite conclusion
may not be reached at present.
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Appendix A

Measurements of Body Proportions of the Fin whales examined in the northern Pacifie,
Adjacent Waters of Japan and Antarctic.

Upper figures: actual value in metres
Lower figures: percentages against total length

Measurement No. 1. Total length, tip of snout to notch of flukes.

(upper: in meters)
lower: in feet

” ” 3. Tip of snout to blow-hole.

Iz ” 5. Tip of snout to centre of eye.

” ” 6. Tip of snout to tip of flipper.

4 " 7. Centre of eye to centre of ear.

v ” 8. Notch of flukes to posterior emargination of dorsal fin.
" 7 10. Noteh of flukes to centre of anus.

4 » 11. Notch of flukes to umbilicus.

4 » 12. Notch of flukes to end of system of ventral grooves.
” 7 18. Centre of anus to centre of reproductive aperture.

v #» 14, Vertical height of dorsal fin.

” » 15. Length of base of dorsal fin.

4 » 17. Anterior end of lower border to tip of flipper.

4 r 19. Greatest width of flipper.

4 » 20, Length of severed head from condyle to tip.

" r  21. Greatest width of skull.

" » 22, Skull length, condyle to tip of premaxilla.
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Appendix B

Measurements of Skull Proportions of the Fin Whales examined in the northern
Pacific and Antarctic

Upper figures: actual value in metres
Lower figures: percentages against skull length

Measurement No. 22. Skull length, condyle to tip of premaxilla.

” r» 21. Greatest width of skull

" » 24, Length of lower jaw

” » 25. Tip of premaxilla to posterior end of pterygoid

” » 26. Distance between both posterior ends of pterygoid
” » 27, Length of rostrum

v » 28, Width of rostrum at the base
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I. Northern Pacific, Males, 1952

Whale - Body length in 22 21 24 25 2 27 28
135 17.28 4.60 2.06 4.50 4.65 1.65 3.80 1.30
57 4.6 978 101.0 35.8 7.7 28.3

263 17.38 440 1.96 4.5 4.40 1.62 3.00 1.25
57 4.6 943 1000 36.8 65.2 28.4

281 17.60 4.60 2.15 4.50 4.65 1.70 3.30 1.80
58 467 97.8 101.1 37.0 7.7 28.3

167 17.70 480 210 4.70 4.80 1.80 3.45 1.40
58 437 97.9 100.0 37.5 719 29.2

169 17.70 420 2.00 4.20 4.20 1.70 3.00 1.30
58 47.6 100.0 100.0 405 71.4 310

38 17.76 4.25 1.8 4.10 4.35 1.60 8.15 1.20
58 4.2 965 102.4 37.6 741 282

261 18.05 45 2.20 4.45 4.70 1.85 3.20 1.35
60 46.3 93.7 989 389 674 284

14 18.20 4.90 2.25 5.00 4.8 1.95 3.30 1.25
60 45.9 1021 99.0 39.8 674 255

170 18.30 470 2.20 4.50 4.60 1.80 3.30 1.46
60 468 95.8 97.9 383 70.2 311

222 18.30 455 2.20 4.35 450 1.65 38.20 1.35
60 484 956 989 363 70.3 297

259 18.54 4.90 2.5 4.85 4.85 1.80 8.10 1.85
61 43.9 990 99.0 367 633 27.6

276 18.56 490 218 4.7 4.8 1.70 3.40 1.80
61 M5 9.9 99.0 347 694 265

113 18.61 450 2.0 4.50 4.45 1.60 3.10 1.52
61 46.7 100.0 98.9 356 689 29.3

223 18.63 145 210 440 4.45 1.65 3.00 1.2
61 47.2 989 100.0 37.1 67.4 28.1

288 18 70 470 2.5 4.58 475 1.85 3.35 1.2
61 458 975 1011 394 713 266

162 18.90 4.90 2.30 4.70 4.90 1.9 3.50 1.38
62 46.9 959 100.0 38.8 71.4 28.2

83 18.94 4.90 2.30 4.80 4.75 1.5 3.40 1.35
62 469 98.0 96.9 357 694 27.6

9% 19.10 4.80 2.20 4.55 4.80 1.80 3.30 1.30
63 45.8 948 100.0 37.5 68.7 27.1

262 19.20 5.00 2.30 4.90 5.00 1.80 3.50 1.30
63 46.0 98.0 100.0 36.0 70.0 26.0

40 19.30 475 240 4.50 4.90 1.90 8.55 1.40
64 50.5 947 103.1 40.0 747 295

258 19.57 5.06 2.85 5.00 5.10 1.85 3.60 1.42
64 465 99.0 101.0 36.6 71.3 28.1

295 19.64 5156 2.5 4.90 5.10 1.75 3.60 1.35
64 4.8 95.2 99.0 34.0 70.0 26.2

289 19.73 5.20 2.15 5.5 5.3 1.95 3.70 1.30

65 41.3 99.0 1006 375 71.2 25.0
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I. Northern Pacifie, Males, 1952 (cont.)
Whale Body length in

No. m. and ft. 22 21 24 25 26 27 28
15 19.80 5.00 2.20 4.80 4.90 1.80 3.80 1.20
65 4.0 96.0 98.0 36.0 66.0 24.0
275 19.92 4.856 2.17  4.70 4.86 1.70 3.40 1.20
65 4.7 9.9 100.0 35.1 70.1 25.2

I. Northern Pacific, Females, 1952
Whale No. of corp. Body length

No. lutea in m. and ft. 22 a1 24 25 26 27 28
285 0 17.60 4.40 2.00 4.30 4.45 1.70 3.40 1.20
58 45.4 97.7 101.1 38.6 77.3 27.3
277 0 17.%5 4.75 2.27 4.55 4.75 1.75 3.35 1.18
58 47.8 95.8 100.9 36.8 70.5 24.8

287 2 18.18 4.75 2.20 4.57 4.70 1.65 3.40 1.26
60 46.3 96.2 98.9 H.7 71.6 26.3
264 0 18.76 4.95 2.10 4.75 4.90 1.70 3.40 1.30
62 42.4 96.0 99.0 34.3 68.7 26.3
79 1 18.94 4.95 2.20 4.80 4.90 1.8 3.51 1.40
62 4.4 97.0 99.0 37.4 71.0 28.3

274 3 19.34 5.26 2.35 5.20 5.20 1.95 3.80 1.35
63 44.8 99.1 99.1 37.2 72.4 25.7
267 11 19.39 4.95 2.35 4.75 5.13 1.86 3.65 1.35
64 47.5 96.0 103.6 37.4 73.7 27.3
49 0 19.40 5.00 2.25 4.90 5.00 1.65 3.30 1.25
64 45.0 98.0 100.0 33.0 66.0 25.0
282 6 19.40 5.00 2.40 4.70 4.90 1.76 3.65 1.85
64 48.0 94.0 98.0 35.0 73.0 27.0
286 3 19.50 5.06 2.30 4,90 4.95 1.95 3.60 1.30
64 45.5 96.8 97.8 38.5 71.1 25.7
34 9 19.60 5.30 2.36 5.10 5.20 1.86 3.87 1.40
65 44.3 96.2 98.1 35.0 73.0 26.4
168 18 20.13 5.45 2.38 5.30 5.40 1.85 3.90 1.50
66 43.7 97.3 99.1 34.0 71.6 27.5
138 6 20.23 5.20. 2.30 5.10 5.25 1.90 3.74 1.40
66 44.2 98.1 101.0 36.5 72.0 26.9
73 3 20.37 5.15 2.356 5.00 5.15 1.95 3.65 1.25
67 45.6 97.1 100.0 37.9 70.9 24.3
47 8 20.40 5.00 2.30 4.90 5.05 1.85 3.60 1.40

67 46.0 98.0 1010 37.6 72.0 28.0
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II. Antarctic, Males, 1950~51

Whale  Body length in 22 21 24 2% 26 27 28

963 19.83 5.20 2.89 5.20 5.16 1.83 3.60 1.42

65 46.0 100.0 99.2 33.3 69.2 27.3

741 20.13 5.20 2.28 5.10 5.16 1.72 3.7 1.30

66 43.8 98.1 99.2 33.1 72.5 25.0

747 20.44 5.26 2.19 5.30 5.20 1.78 3.78 1.30

67 41.6 100.8 98.9 33.8 71.9 24.7

947 71.66 5.20 2.15 5.02 5.16 1.63 3.62 1.85

71 41.3 96.5 99.2 31.3 69.6 26.0

II. Antarctic, Females, 1950~51

840 153 20.74 5.10 2.14 4.98 5.09 1.69 3.67 1.36
68 42.0 97.7 99.8 33.1 72.0 26.7
675 7 21.85 5.56 2.37 5.58 5.57 1.95 —_ —_
70 42.6 100.4 100.2 35.1 — —
749 18 21.35 5.80 2.58 5.74 5.74 1.94 4.20 1.60
70 4.5 99.0 99.0 33.4 72.4 27°6
870 5 21.96 5.48 2.28 _ 5.47 1.84 4.00 1.50
72 41.6 —_ 99.8 33.6 73.0 27.4
841 10 22.27 5.72 2.48 5.72 5.72 1.97 4.28 1.56
73 43.4 100.0 100.0 34.4 73.9 27.1
T43 22 22.57 5.85 2.48 5.79 5.85 1.98 4.22 1.86
74 42.4 99.0 100.0 33.8 72.1 23.1
964 17 22.57 5.94 2.560 5.70 6.02 2.06 4.30 1.43
74 42.1 96.0 101.3 4.5 72.4 24.1
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