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46 NISHIWAKI AND KASUYA

Hitherto, this species has occurred no other place in the world on 33°28’ N.
around, San Diego and Casabranca for example.

Our news was not only the evidence of this occurrence. When an experienced
whaling worker Mr. Shiozaki came from Taiji for flensing and saw the whale, he
cried ““ Oh Isozemi.” Then I asked him what Isozemi was. He told me that
Isozemi, a kind of whale, has been really rare, but he has seen an individual once
on the beach of Taiji just after the World War II. He had seen either black right
whales and gray whales. Then he found Isozemi which was resemble to the black
right whale but had no bonnet, had protruded blow hole. The whale was smaller
than the present one and had darker and shorter baleen plates.

We can not record this as a scientific evidence but it can be presumed that a whale,
apparently different from black right whale or gray whale, was captured at Taiji.

More study is necessary to make it clear whether Isozemi and Greenland right
whale are same species. Mr. T. Higashi, Director of the Taiji Whale Museum, is
investigating if another Isozemi evidence might be found in the Record of Ancient
Whaling at Taiji. In any case, considered from above, another Greenland right
whale might have come to the Pacific coast of Japan.

DISCOVERY AND CAPTURE

On June 23, 1969, the Miyatamaru No. 1 and No. 2, both were 20 gross tons fishing
boats, equipped with a circular net, belonged to Hamadera Fishermens Union in
Sakai City, had been operating ‘“ Konoshiro ” (Konosirus punctatus TEMMINCK et
ScuLEGEL) fishing. Then the fishermen caught a short wave radio from another
boat saying ‘‘ a whale is in sight”. The visibility at that time was, however, so
poor that they could not find the whale. At about 8 a.m., they happend to find a
school of “ Konoshiro ” and wound the net. Then they saw the whale floating and
spouting at the center of the circular net and caught him at about 10 a.m.
According to the fishermen’s talk, the story was as that, but considering from
the fact that the able distant of swimming underwater by this whale is not great,
we have some doubt on this story. According to the Osaka meteorological observa-
tory the weather at 10 a.m. on that day was cloudy with light south wind about 3
m/sec and visibility was 7 km. We can not immagine the fishermen failed to find
the whale in that weather condition. Although fishermen themselves knew little
about the International Whaling Convention someone might have warned them that
they should be punished if they had intended to catch the whale. Then they might
have made up the story. But we have no other way than trust them. The whale
was towed to the port after the catch and died in the next morning at about 5 a.m.

CAUSE OF DEATH

The whale died 20 hours after its capture.
The question of what made this whale die, was asked by many people at the spot.
It may be that he was dragged in the water to the reverse direction by a power
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of the machinery. To be dragged to the entirely reverse direction makes severe
damage to the vertebrae of a whale. A rope which had constricted the tail peduncle
at capture had not been untied until death.

Moreover, it was suspected that the whale might have got pneumonia caused
by inhaled water into the lung which was sucked at the reverse dragging. The
intestine had been so decomposed as well as, or more than, the muscles that no
special evidence was found from anatomical examination. However, it is proper
to say that the whale died rather instantly without receiving a damage from har-
poon or gun.

EXTERNAL OBSERVATION

External measurement
The external measurement of this whale is shown in Table 1.

TABLE 1. EXTERNAL MEASUREMENTS OF GREENLAND
RIGHT WHALE FROM OSAKA BAY (cm)

Measurements Length % of total length

1. Total length 640 100.0
2. Tip of rostrum to blowhole 132 19.2
3. Tip of rostrum to eye 172 27.2
4. Tip of rostrum to angle of gape 186 29.1
5. Tip of rostrum to ear 190 29.7
6. Tip of rostrum to anterior insertion of flipper 204 31.9
7. Tip of rostrum to axilla 245 38.3

8. Distance between eye and ear 24 3.75
9. Anus to reproductive aperture 63 9.8
10.  Anus to anterior end of reproductive groove 115 18.0
11. 'Total spread of tail flukes 182 28.4
12.  Notch of tail flukes to anterior insertion of tail flukes 56 8.8
13. Notch of tail flukes to tip of tail fluke L. 99 15.5
R. 9% 14.7
14.  Tip of flipper to anterior insertion of flipper 97 15.2
15.  Tip of flipper to axilla 77 12.0
16. Greatest width of flipper 43 6.7
17. Height of body, at the insertion of tail flukes 35 5.5
18. Height of body, at anus 80 12.5
19. Height of body, at umbilicus 90 14.1
20. Depth of body above the eye 70 10.9
21. Depth of rostrum at browhole 53 8.3
22. Greatest height of lower lip 55 8.6
23. Depth of body below the angle of gape 40 6.3
24. Depth of body below the anterior insertion of flipper 30 4.7

25. Distance between the anterior insertions of flipper

along dorsal surface 260 40.6
26. Straight length of nostril 10 1.6
26. Distance between nostrils, at anterior ends 2 0.3
27. Distance between nostrils, at posterior ends 10 1.6

Sci. Rep. Whales Res. Inst.,
No. 22, 1970.



—iRBI AN BARERIEHZTPN
THE INSTITUTE OF CETACEAN RESEARCH



—HREIEEAN BARGREHZTPN
THE INSTITUTE OF CETACEAN RESEARCH



—iRBI AN BARERIEHZTPN
THE INSTITUTE OF CETACEAN RESEARCH



—HREIEEAN BARGREHZTPN
THE INSTITUTE OF CETACEAN RESEARCH



52 NISHIWAKI AND KASUYA
BALEEN PLATES AND THE AGE DETERMINATION

The number of the baleen plates, 311 plates in the left side and 305 plates in the
right side, was greater than that of black right whale or gray whale. Length of the
plates are indicated in the Table 3. At the tip of the baleens, a characteristic portion

40

T

20

Length of baleen plate in cm

101

PR TN R TR AN FOUN D Ml e N}

50 00150 300"

Serial number from the anterior

Fig. 8. Length of the baleen plates of the Osaka specimen.
Open circles and dotted line indicate the right side, and closed circles and solid line do the left.
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Fig. 9. Ratio of the length to the breadth of baleen plate, simbols are same with Fig. 8.
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which grow only in prenatal period, was seen. Two annual growth ridges were
observed on the each plates and the first ridge was at the border which divided the
prenatally grown portion from the one grew after birth, The second ridge was
at 13.5 cm from the root. The distance between the two ridges was 34.5 cm and
the lateral edge of that portion convexed considerably, which may indicate an annual
growth period, one year.

Like other whales, those ridges are considered to be created during every
winter. Supporsing the growth rate of the first one year is little different from that
of the second one, age of this whale can be presumed as about 1.36 year old, that

TABLE 3. MEASUREMENTS OF BALEEN PLATES OF GREENLAND
RIGHT WHALE FROM OSAKA BAY (mm)

Serial Left Right
number A B c A/B A B c A/B
10 54 16 32 3.38 57 21 30 2.71
20 121 39 43 3.10 131 31 42 4.23
30 197 58 56 3.40 201 59 56 3.41
40 266 75 72 3.55 278 75 76 3.71
50 340 88 62 3.86 318 88 90 3.61
60 352 92 100 3.83 356 97 100 3.67
70 352 95 102 3.71 382 101 104 3.78
80 380 96 106 3.96 407 102 102 3.99
90 404 103 104 3.92 429 103 111 4.17
100 423 106 110 3.99 434 102 116 4.25
110 438 105 112 4.17 445 103 118 4.32
120 450 102 114 4.41 451 102 121 4.42
130 450 101 121 4.46 450 99 122 4.35
140 447 100 119 4.47 420 101 123 4.16
150 444 99 122 4.48 437 100 122 4.37
160 442 100 117 4.42 432 97 120 4.45
170 435 98 115 4.44 431 97 117 4.44
180 432 90 112 4.80 426 98 112 4.35
190 442 98 89 4.51 429 97 109 4.42
200 445 99 98 4.49 422 103 106 4.10
210 444 81 84 5.48 422 97 102 4.35
220 440 96 83 4.58 410 93 100 4.41
230 432 100 83 4.32 404 88 98 4.58
240 421 91 79 4.63 382 87 96 4.39
250 399 88 80 4.53 363 86 91 4.54
260 376 84 89 4.48 337 75 83 4.49
270 344 77 83 4.47 310 65 74 4.77
280 316 73 75 4.33 267 59 59 4.53
290 291 67 65 4.34 192 46 50 4.17
300 231 53 56 4.36
310 86 21 46 4.10
Total number of plate 311 305

A: length of plate, from gum line to tip along lateral edge.
B: Dbreadth of plate at gum line, at right angle to the lateral edge.
C: length of root along lateral edge.
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Measurements in cm
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Fig. 10. Dimensions of the vertebrae of the Osaka specimen.
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TABLE 4. SKULL DIMENSIONS OF GREENLAND RIGHT

WHALE FROM OSAKA BAY.

Measurements

Straight length of skull, tip of rostrum to condyle
Straight length of rostrum

Length parallel with the axis of skull, from tip or rostrum to
posterior end of premaxillae

to anterior end of nasal, median

———— to anterior orbital margin L.

to anterior most point of occipital
———— to posterior ends of pterygoid, median
~~~~~ to posterior ends of palatine, median
———— to anterior ends of palatine, median
Length of maxilla, along superior lateral surface L &
Straight length of premaxilla

Length of premaxilla, along superior surface

Straight length from tip of rostrum to anterior
end of nasals, median

Length from anterior ends of nasal to tip of rostrum
along superior curve

Straight length from tip of rostrum to anterior
end of vomer visible on palate

Length of vomer visible on palate
Length of nasals, median
Breadth of nasals, distal
Breadth of nasals, proximal
Breadth of rostrum at middle of rostrum
' at base
Greatest breadth of superior nares
Greatest breadth of premaxillae opposite superior nares
Breadth of premaxillae at middle of rostrum
Breadth between aterior ends of orbital proc. of frontal
Breadth between centers of orbit

Breadth between posterior ends of orbital proc. of frontal
(greatest)

Breadth of skull at orbital proc. of maxilla
Breadth of skull at squamosals

Straight length of lacrimal L.
R.

Straight length of malar L.

Breadth between the highest points of squamosal

Breadth of orbital proc. of frontal at distal end L. & R.

Greatest breadth of occipital

Distance between anterior most point of supraoccipital to
foramen magnum

Breadth of occipital condyles

to ant-orbital proc. of maxilla L. & R.

ArEr®
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in cm % of skull length
198.0 100.0
146.0 73.7
. 152.7 77.1
. 152.8 77.1
128.5 64.9
158.3 79.9
. 159.5 80.5
154.4 77.9
159.0 80.3
174.2 87.9
170.5 86.1
146.4 73.9
156.0 78.7
. 157.2 79.4
. 158.2 79.9
. 163.0 82.3
. 163.5 82.5
133.5 67.4
144.0 72.7
83.7 42.3
89.7 45.3
21.0 10.6
11.1 5.6
7.7 3.9
18.0 9.1
37.7 19.0
12.9 6.5
24.7 12.5
13.6 6.9
100.2 50.6
97.5 49.2
103.4 52.3
100.0 50.5
102.1 51.5
7.0 3.5
7.7 3.9
12.5 6.3
12.3 6.2
47.8 24.1
11.8 6.0
61.7 31.1
44.8 22.6
27.5 13.9

Continued.. . .
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TABLE 4. Continued.

Measurements in cm % of skull length
40. Breadth of foramen magnum 9.0 4.5
41. Height of foramen magnum 7.5 3.8
42. Height to skull at the highest point of occipital, when tip of
rostrum and center of foramen magnum are put horizontal 68.0 34.3
43. Height of skull at superior nares (maximum), at same
posture 72.8 36.7
44. Mandible, straight length L. 185.2 93.5
R. 184.2 93.0
45, » 5 length along lateral border L. 191.5 96.7
R. 193.0 97.4
46. » » length along internal border L. & R. 186.0 93.9
47. ,» , depth at middle L. 96 4.8
R. 938 4.9
48. »  depth at coronoid proc. L. &R. 196 9.9
49, » » depth at condyle L. 253 12.8
R. 254 12.8
50. ., breadth at condyle L. 224 11.3
R. 225 11.4
SKELETON

Vertebral formula of this whale indicate a little difference from that of Greenland
right whale reported before. The first six cervical vertebrae were fused and the
seventh was independent. This may have been caused by the very young age of
this animal. There were 12 pairs of ribs which consisted of 10 pairs of two-headed
ribs and 2 pairs of single-headed ribs. So the number of thoracic vertebrae was
decided as 12. Generally, in other species of baleen whales, the last pair of ribs
do not join to the vertebrae and found separately in the nearly abdominal part
of the body. However, in this whale, when carefully observed, the last pair of ribs
were attached to the vertebra. There were 10 lumbar vertebrae and 24 caudal ones
with which 9 pairs of chevrons were attached. In most other species of whales,
cranial chevrons and also caudal ones are separated into two laminae. In this
whale only the first (cranial) chevron bone was separated.

The number of the digits also indicated a little difference from the number
which had been reported by other scientists. Considering of the very young age
of this whale, and some change were to be achieved in this whale later, the number
is presented in a table only for reference.

The carpals had not been ossified, this may also because of the very young age.

Measured value of the skull is shown in Table 4, and those of vertebrae, ribs
hyoid bones, chevron bones, scapulae and pectoral bones are shown in Tables 5,
6, 7, 8, 9 and 10 respectively.

As to the pelvic bones, taking X-ray photograph had been desired and kept
into the refrigerator of the Taiji Whale Museum, however, when the refrigerator
was repaired, the bones were taken for other useless things and were thrown away.
Whenever we recall this accident we are fallen into deep regret. A question of how
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TABLE 5. MEASUREMENTS OF VERTEBRAE OF GREENLAND
RIGHT WHALE FROM OSAKA BAY (cm)

Vertebral Length of Breadth between Total Breadth of Height of
number centrum transverse proc. height neural canal neural canal
cv o] 33.3 26.3 11.3 9.0
2 33.8 28.0 13.9
3 27.7 14.7
4 140 27.0 15.0
5 27.5 14.9
6 28.0 27.7 16.6 10.9
7 3.4
D2 1 3.8
2 4.4
3 5.2
4 6.0
5 6.5
6 6.9 36.0 31.0 14.8 12.2
7 7.4 36.2 31.8 13.7 11.4
8 7.8 37.0 32.2 12.8 11.3
9 8.4 39.0 31.8 12.4 10.6
10 8.4 42.2 31.1 12.2 9.5
11 8.5 47.4 32.2 11.5 9.8
12 8.7 51.6 32.9 10.7 9.6
L 1 8.9 - 52.7 33.9 9.9 9.4
2 9.1 53.5 34.2 10.0 9.2
3 9.3 52.4 34.7 9.6 8.6
4 9.9 53.6 35.0 9.5 7.9
5 10.0 54.9 35.6 9.0 7.0
6 10.5 55.3 36.2 8.5 6.1
7 10.7 55.3 34.7 8.6 5.3
8 10.8 54.0 33.8 8.1 4.9
9 10.9 48.8 32.6 7.2 4.5
10 11.2 45.3 31.7 6.6 4.0
Ca 1 11.4 41.7 31.4 6.0 3.5
2 11.4 39.4 30.6 5.8 3.5
3 11.5 37.2 30.3 5.2 3.2
4 11.5 33.5 28.8 4.8 2.9
5 11.5 30.8 27.3 4.5 2.0
6 11.6 28.6 25.3 3.5 1.5
7 11.6 26.1 24.3 2.4 1.5
8 11.3 23.0 23.7 1.8 1.4
9 11.0 20.2 21.7 1.6 0.8
10 10.5 17.8 20.4 1.4 0.8
11® 9.8 16.1 19.0 1.1 0.6
12 9.1 15.1 16.7 0.8 0.5
13 8.0 13.4 13.3 — —
14 6.6 11.8 11.0 — —
15 6.0 10.0 9.4 — —
16 5.4 9.0 8.4 — —
17 5.1 8.1 — — —
18 4.8 7.3 — — —
Continued. . .
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TABLE 5. Continued.

Vertebral Length of Breadth between Total Breadth of
number centrum transverse proc. height neural canal
Ca 19 4.4 6.4 — —
20 4.0 5.8 — —
21 3.5 5.0 — —
22 2.8 3.9 — —
23 2.4 3.1 — —
24 2.1 2.2 — —

1) Ist to 6th are fused.

2) Rami of neural arche and centrum of Ist to 5th are separated each other.
arches of 6 and 7th are not fused to the centrum.

3) Transverse proc. disapper.

TABLE 6. MEASUREMENTS OF RIBS OF GREENLAND
RIGHT WHALE FROM OSAKA BAY (cm)

59

Height of
neural canal

Neural

Left Right
Serial Length Largest breadth Length  Largest breadth
number Straight along  at the position Straight along at the position
length visceral near the distal length visceral  near the distal
border end border end
1 66.5 70.0 9.4 62.5 69.5 10.3
2 73.0 93.0 12.1 72.5 94.5 12.0
3 77.0 112.0 11.0 76.0 113.0 11.4
4 82.5 119.5 9.6 81.0 120.5 9.6
5 86.0 124.5 7.8 85.0 124.0 8.7
6 85.0 125.0 8.5 87.0 125.0 7.9
7 85.0 123.0 6.4 86.5 124.5 6.9
8 83.0 118.5 5.0 83.0 119.5 4.9
9 80.0 109.0 5.1 79.5 108.5 4.7
10 76.5 92.5 5.7 76.5 92.0 5.4
11 74.0 80.0 6.6 73.0 80.5 6.6
12 68.0 70.0 6.1 68.0 70.0 6.2
TABLE 7. MEASUREMENTS OF HYOID BONES OF GREENLAND
RIGHT WHALE FROM OSAKA BAY (cm)
Left Right
Stylohyoids, straight length 12.2 115
» , width at distal end 3.2 3.2
» , width at praximal end 4.0 3.5
Thyrohyoids, straight length 13.0 12.5
" width at distal end 4.3 4.7
’ , width at proximal end 6.6 6.5
Basihyoid, Length at anterior process 8.8 8.8
' , width between anterior proc. 4.2
" , greatest width 9.4
’ , width at posterior edge 5.8
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TABLE 8. MEASUREMENTS OF CHEVRON BONES OF GREENLAND
RIGHT WHALE FROM OSAKA BAY (cm)

Antero-posterior

. Transverse
1 L. 6.3 3.2 —
R. 6.9 4.7
2 9.9 6.0 11.7
3 9.1 7.9 10.7
4 10.9 7.3 11.6
5 10.0 7.9 11.1
6 7.6 7.1 10.1
7 5.9 6.2 6.6
8 4.7 4.3 6.8
9 3.9 3.4 5.9

TABLE 9. MEASUREMENTS OF SCAPULAE OF GREENLAND
RIGHT WHALE FROM OSAKA BAY (cm)

Measurements Left Right
Length 47.5 47.7
Height 38.0 37.8
Acromion proc., length 8.2 8.7

» , breadth at distal end 3.7 3.7
Coracoid proc., length 3.2 2.4
Glenoid cavity, length 14.4 4.4
Glenoid cavity, breadth 12.2 12.2

TABLE 10. MEASUREMENTS OF BONES IN FLIPPERS (cm)

Measurements Left Right
Humerus, length 20.2 20.6
,»  proximal breadth 15.6 15.5

» 5 distal breadth 14.9 15.0
Radius, length 26.3 26.4
,» » proximal breadth 10.6 10.6

, ,distal breadth 11.0 10.9
Ulna, length 26.4 26.0
» » proximal breadth 9.5 9.3

, , distal breadth 9.9 9.4

much above mentiond cartilages were to be occified later, was left.
The skeletal specimen was mounted and kept at the Taiji Whale Museurn.

SUMMARY

A very young Greenland Right Whale, (Balaena mysticetus LinNAEus, 1758), 6,4 m in
body length, was caught at Osaka Bay in June 23, 1969. Here is the report of
the morphological and osteological study done on this whale. It was a great pleas-
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ure to investigate a rare species of a whale by a precious chance. It was a matter
for some regret that the most internal organs were hardly examined because of
complete decomposition and no organic specimen was collected. However, a com-
plete skeleton was collected (pelvic bones were accidentally lost later) and measured.
The skeleton is now kept and exhibited at. the Taiji Whale Museum.
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EXPLANATION OF PLATES

PLATE I

1. Greenland right whale, Osaka specimen, Male.

2. Dorsal view of the Greenland right whale, just after expiration.
(Photo by Yomiuri Press, Osaka)

3. Spouting of the Greenland right whale, only nostrils were seen above the water surface.
(Photo by Sankei Press, Tokyo)

PLATE II

Dorsal, lateral and ventral views of the skull of the Greenland right whale.

PLATE III

1. Lateral view of the skull of the Greenland right whale, mandible attached.
2. Dorsal view of the mandibles of the Greenland right whale.
3. DPosterial view of the skull of the Greenland right whale.

PLATE 1V
Anterior (1), lateral (2) and posterior (3) views of the cervical vertebrae of the Greenland right whale,
Lateral views of the thoracic (4), lumber (5) and caudal (6) vertebrae of the Greenland right whale.

PLATE V

Outer view of the ribs and the sternum of the Greenland right whale.

PLATE VI

Lateral view of the left scapula of the Greenland right whale,
Lateral view of the right scapula of the Greenland right whale.
Dorso-lateral view of the right flipper of the Greenland right whale.
Bones in the left flipper of the Greenland right whale.
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