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Fig. 2. Measurement points of Japanese Cormorant skull.
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x1 DIVDOFELBEDOEAE. Aa & Ab OEHAIERGIIER 2 TRRL T
LUM & LS EENENR—TH 5.

Table 1. Measurements of main bones of Japanese Cormorant. Measurement
points LUM and LS are the same as Aa and Ab as illustrated in Fig. 2.

FEHEXESD &I &K BIE

Mean=+SD Range N

A. BEE Skull

Aa 76.3+5.0 65. 7-84. 1 28

Ab 140.4+7.4 127.8-152. 4 28
B. T%8& Mandible

Ba 131.7+6.4 120.1-141.4 28
C. &EBE&|E Occipital style

Ca 28.5+2.8 23.3-32.3 22
D. H9& Sternum

Da 93.3+4.1 87.0-101.1 27

Db 54.4+3.0 48.5-59.7 28

Dc 66.5+4. 1 56.2-73. 6 28
E. 8&1UE Pelvis

Ea 133.1+6.8 118.8-145.2 22

Eb 147.0+6.9 133.6-158.0 23

Ec 19.8+1.1 17.8-21.3 26

Ed 39.3+£2.3 35.6-44.1 28
F. 0% Coracoid

Fa 78.7£3.5 73.0-84.2 28

Fb 70.8+3.0 66.4-75.5 26

Fc 31.4£2.0 28.3-38.9 27
G. 'FE Scapula

Ga 90.6+4.0 85.1-98. 1 26

Gb 18.5+0.9 16.8-19.9 25
H. ERBiE Humerus

Ha 155.1+6.8 144.4-164.2 37

Hb 27.3+1.5 25.4-30.4 33

He 16.0+0.8 14.7-17.9 34
I. RE& Ulna

la 164.9+7.6 154.3-176.9 31

Ib 11.9+0.6 11.0-12.9 28

Ic 11.8+0.5 11.0-12.7 30
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(R1DDDE)

J. #%® Radius
Ja
Jb
Jc
Jd
K. F#R8$F & Carpometacarpus
Ka
Kb
Kc
L. KE&& Femur
La
Lb
Lc
M. & Tibiotarsus
Ma
Mb
Mc
Md
N. Bt 2E& Tarsometatarsus
Na
Nb
Nc

&HiRI B {32 (Zmm. Measurements given in

158.
159.

12.
14.

62.
17.
12.

114.
120.
13.
12.

65.
14.
16.

A~ A NN

~N © W ~N W

o o ©

148.
149.
.1-9.4
.1-10. 4

66.
13.
.2-8.5

98.
16.
11.

103.
108.
12.
11.

60.
13.
15.

0-170.3
1-111.1

8-11.1
6-15.8

9-68. 4
5-19.4
1-13.6

3-124.17
3-131.1
2-15.8
3-13.7

6-69. 6
4-15.17
0-17.9

31
31

29

29
31
28

36
35
34

38
38
33
36

34
34
31
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= 2. MBRAMOVIVEREHCEOREIDOAREAXTOLE.
Table 2. Comparison of skull measurement differences between sexes of
Japanese Cormorant.

X Male A X Female Student’s

Ty+SD  Hl%k Tg+SD I t-test

Mean=+SD N Mean+SD N
LUM 78.5+£2.6 10 70.1x3.0 5 P<0. 001
SBO 18.9%+1.3 11 16.5x1.3 5 P<0.01
GBP 31.9£1.1 9 29.0£1.3 5 P<0.01
GBS 32.6x0.7 11 31.1£0.7 5 P<0.01
GBSP 37.0£1.0 11 35.2+1.5 5 P<0.05
GPO 31.3£0.8 11 30.5£1.1 4 P=0.1920
LS 144.0+3. 6 10 131.8£4.2 5 P<0. 0001

x 3 MEHMOVIVHRERARNARAEARATOLEK. EEOKRRKREIE 1D
Ha. la. Ja. Ka. La. Ma. Na.

Table 3. Comparison of greatest lengths of limb bones between sexes of the Japanese
Cormorant. Greatest length of each bones were Ha, la, Ja, Ka, La, Ma, and Na
illustrated in Fig. 1.

X Male A X Female Student’s
5 +SD 555 Ty+SD  Hlk t-test
Mean=+SD N Mean+SD N
L BiE Humerus 161.9x1.7 9 151.3x3.0 4 P<0. 0001
R%& Ulna 172.5x£2.6 8 160.6x3.7 3 P<0. 001
¥& Radius 165.8+£2 8 8 154.2+3.8 3 P<0.01
FiRPFF Carpometacarpus 75.9+1.4 8 70.2+3.0 3 P<0.05
KEEE Femur 65.62.7 10 61.1x£1.7 3 P<0.05
F&E Tibiotarsus 116.8+6.0 11 112.4+1.8 4 P=0.2374

RIEHBZEE Tarsometatarsus 66.9+1.6 8 63.5+2.2 3 P<0. 05
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K4 IIVDEELERARDFREAXATOLEK.
Table 3. Comparison of greatest lengths of main bones between sexes of Japanese

Cormorant.
X Male A X Female Student’s
Ty+SD I Ty+SD  Hlk t-test
Mean=+SD N Mean=+SD N
SEE Skull 145.2+3.7 18 131.8+2.9 10 P<0. 0001
TZ8H& Mandible 135.9+3.4 18 124.2+2. 1 10 P<0. 0001
#%BE&E|E Occipital style 29.5+£2.6 14 26.8+£2.3 8 P<0.05
ffa& Sternum 95.8+3.2 16 89.5+1.9 9 P<0. 0001
HBEEE Pelvis 136.5+5.3 14 128.6+3.0 6 P<0.01
E0O% Coracoid 81.1£1.9 16 75.0£1.5 9 P<0. 0001
JBEE Scapula 92.9+£2.9 15 86.8+1.8 9 P<0. 0001
L BiE Humerus 161.6x1.9 16 150.5+3.4 16 P<0. 0001
R%& Ulnas 171.8+£3.1 14 159.4+3.7 13 P<0. 0001
¥& Radius 165.0x£2 9 14 1563.3+3.6 14 P<0. 0001
FiRHFE Carpometacarpus 75.5+1.5 14 70.0£1.5 11 P<0.0001
KEEE Femur 65.9+£2.3 16 60.9£1.5 15 P<0. 0001
F&E Tibiotarsus 118.0£5.2 18 111.2+3.5 16 P<0. 001

RBIEHBZEHE Tarsometatarsus 67.1+1.5 15 62.6+1.6 14 P<0. 0001
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Morphometoric measurements of size and bone differences between sexes of Japanese
Cormorant, Phalacrocorax capillatus

Michio Fukuda

Tokyo Sea Life Park, 6-2-3, Rinkai-cho, Edogawa-ku, Tokyo 134-8587, Japan

The Japanese Cormorant is an endemic species of far-east Asia which inhabits Japan and the surrounding
area. There are few reports on the measurements of their bones. Therefore, I measured the main bones
of 43 Japanese Cormorant (not many bones of entire cormorants were gathered) as shown in Table 1. The
sex of 27 individuals was not known but discriminate data calculated from skull and limb bone measure-
ments helped to distinguish the sex. Comparison of the greatest lengths of main bones between 22 males
and 18 females (excluding 3 individuals of undetermined sex) was then made. These comparisons showed
that all the bones of males were significantly longer than that of the females (Table 3).

Keywords: Japanese Cormorant, Phalacrocorax capillatus, Size of bone, Differences between sexes.



