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Study Visit to the Shanghai Fisheries College
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Subspecies of the Elasmobranchs

I BEERPT BB o

Hajime ISHIHARA

/R 38 A8 4R =0T, ﬁ%&ﬂ/‘?%&%ﬁ%%@%ﬁ%%%ﬂ T 2 | 838 HBBLT 4
PRELNE, AEo 7T BERC, Rt FRoRBEr LB, Ro%EreEE
Raja B BB HETC, BAFEarlaBo Wk BEoBESEEN LS LT3 LaE E,
BEBRBLIEYT? BRC, ALEo o BE 2 LB+ REER BB L1908 B
13 f, Tablel, Table 2 E FL®HE Lt MANTH % #HFH, TrxBo XEeI2v <,
RELE LRI FRE LEo B EE Y £ E Y E,

Mo FrB#E, 38 212TF
HRBEERY 3« clr, ZRETSH
0 HBBEOMUARLL Y L v ERT E

Table 1.Subspecies of sharks appeared in literature

Whitley (1934; 1939; 1940)
Nebrodes concolor ogilbyi
Pigaro boardmani socius

¥ A Orectolobus ornatus halei
o r B bk, 7\)‘)5\7}{\?\1 E1301e v ke, Aprionodon acutidens queenslandicus
i’*f@gﬁ(% I= @E { ) 4(1%&7] X 4?3—%& { Stegostoma tigrinum naucum
1 3 s L, R LANE
o N “ Fowler (1941)
KA - 5 J/ﬁéf%% AU B Z_&, > )y ﬁ\r Heterodontus portus jacksoni

WFon7d 0 - ERRI BT I E
BrIx vt £55, MERET L i
LH B = AT BB 1w g TR
E} ¢ , 7{% # relict 9 7“/(,—7’1‘\, #E >
THBAEEL B sy BREYR
T3 B LS THE, FHEL
HEE VS F) @R (table 1) 1k I

Lindberg and Legeza (1956)
Squalus acanthias acanthias
Squalus acanthias suckleyi

Teng (1962}

Hexanchus griseus

Hexanchus griseus nakamurai --- H. vutulus
Gilbert (1967)

Sphyrna tiburo tiburo

Sphyrna tiburo vespertina
Springer (1979)

Galeus arae arae

I

7 Compagno (1984) = L 7 7 5] %é v T Galeus arae antillensis

N Galeus arae cadenati
3 ’/7\/ %'J ?@ L “h’ 34 LT [a *§ 37'1 E?‘é Galeus melastomus melastomus
v I R o Ty . 7'}\55‘, Fowler (1941) Galeus melastomus murinus

o) H. portus jacksoni i %P& ¥ @i%i‘
BHC, B3 NE - UL =Py
{EEEF )V TH 2, Tk Teng (1962) 9

Table 2. Subspecies of skates and rays described in
literature

Ishiyama (1958)

2. griseus ma—l ‘/ o 77 7 7 m: Breviraja (Arctoraja) SMLrnovi smirnovi
Breviraija (Arctoraja) smirnovi ankasube

N 9 A Y H. griseus griseus
éf ﬂjf%‘%]’» 7 a- By =9 Raja (Okamejei) porosa meerdervoortii
R /]“'7' "f Fom i‘-j’@@é’, 4z AKX '(,‘\& Raja (Okamejei) porosa tobae
- X - Stehmann (1970)
3 al :‘tt‘b 1 7 v F e Compagno (1984) mann (19701
= F | Teng (1962) 0%3{ Homs (T Raja Ffyllae lipacantha

N . . Raja radiata
CAZLD s htav o, v0Ai 59 Raja radiata scabrata

% v { 7 £ B. vutulus Springer et Waller
7Y THI LS,

T4 %8 B FE (rable 2) B H L HB ELE
AT 2 E - e E A )1 o, Bigelow and
Schroeder (1953) ¢ LW AW IFFE =4 $8
2% 1570 W FEFEE B

W, 3 - 1w /N L Stehmann (1970)
Raja radiata ) EP iz R. radiata scabrata

McEachran (1977)
Raja garmani virginica
Raja garmani caribbaea
Raja garmani garmani
Raja garmani lentignosa
Fechhelm and McEachran (1984)
Diplobatis pictus pictus
Diplobatis pictus guamachensis
Diplobatis pictus colombiensis

Jordan and Gilbert {1880)
Raja inornata var inermis

v BERER 02, MERLE IR TYE BT, L 38 & ¥y s R. radiata radiata
LFENETHB S5, A, Tshiyama (1958) 3w AAFE s A v X T4 = BEFLE TR H £ #°, Ishiyama
{1967) -cr;%‘zéf {t" %, McBachran (197 B #'v X T 4 o —F 1= 4 B s Wy £+, KR
a4z -4 Yo &3 T H 3, —%, Fechhelm and McEachran (1984) tf S E L T4 2 — %% |= rable
e RE (0L, 38Ty 2 v 3, F [, Stehmann (1970) ¥ Raja fyllae ¢ P = R. fyllae
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lipacantha $ Aoz v 3, % Fk St WAL R fyllae fyllae » FRNX T'H % 5, 45
Bl oA o EFEE, R fyllae o |~y 2FFEL, SEVIS 0 3BHCHI. G5 Jordan
and Gilbert (1980) (%, Raja inornata g r‘P = E?gh’ﬂl?’“ l= var inermis *é)n'ﬁ'r 7}\\\ '/ég ChB
L@ o3,

LAL D XERY S 0 £ MERKE BAE) YR L 2B 2. BB v L4 <, FEHDH
S RFNE P 45)'75\”);’//{% = f;b{’\’f‘%@" THB, FEELs 2 v ‘E Y% Compagno (1984)
2 BB rBH T Uoo, TR BIREZ I 9BYE 1 E b2t TR
i
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Abstracts of Papers in a Symposium "Biology of the White Shark"

8@%060-#// A CF@ ; l;-lél?‘r {'rjsﬁé 9t I=T2)h = i\%'{g QJI* Moss Landing Marine
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|= 2 vt ¢ ), Donald Nelson (L } /) — |2 Fr221% ¢ & AR o4y 7)4?@/}!’ 2 U T), Bernard
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@ "Distribution of the White Shark, Carcharodon carcharias, in the Western North Atlantic"

John G. Casey and Harold L. Pratt, Jr. (National Marine Fisheries Service, Nrragansett Fisheries
Center, Narragansett Laboratory, Narragansett, Rhode Island 02882-1199)

T REHE =B T3 KRS0 L 0 NP, - 30080 MBS BEs L7 1= ( <
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~ oo BB By EBADIEIR
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3 ° ADULT N=66
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@ "The Areal Distribution and Autoecology of

the White Shark, Carcharodon carcharias, 1] [Fomal Ceretn-weishT reCationshie
off the West Coast of North America" jm: SEF::swPrg;fE:uAﬂ:smo [N /
A. Peter Klimley (Marine Biology Reseaxch zsoo; o] woen - sler (oL LENGT 30N, - /.7 .
Division, A-002. Scripps Institution of T e . /
Oceanography, La Jolla, California 92093.) 1 e oy
“ “ z:oo: a2 . . .
Fau7ryn ®isg %o KAZDH X 9 1.3 /
Nl " A T : 720 Tl 4
/p\ﬁz—%ovaiﬁﬁl B3 ERE = oz 5wl ™
s a 4
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327 KECKET s - 7%"%7&%”“‘!’ TOTAL LENGTH

Ao BaPle BB, % K 8% 2 M < 2 KK = FBB 3 ) 1= Conception uP o ¥ = BHT
3. svhin S HER m%fmt«vml B o Conception W% ) ¥ ¥ o 32X I= 2% - 2Kk 3, LhIE
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@ "white Sharks in Hawaii: Historical and Contemporary Records"

© NMFS DAIA, NS
« AUSTRALIAN DATA, N+78
8 IGEA DATA, 217

Leighton Taylor ({(Waikiki Aquarium, 2777 Kalakaua Avenue, Honolulu, Hawaii 96815.)
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@ "preliminary Studies on the Age and
Growth of the White Shark, Carcharodon
carcharias, Using Vertebral Bands"

Gregor M. Cailliet, Lisa J. Natanson,
Bruce A, Welsen, and David A. Ebert (
Moss Landing Marine Laboratories, P.O.
Box 450, Moss Landing, California 95039.)
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Serta Barborg Ateg 2 CC Sutt, LA Comy Bare
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Locations of white shark captures along the western coast of North America. Captures
identified by number given in Appendix L. As an index of fishing effort, commercial fish Jandings
included for six areas (altemately stippled or clear) along the coast of California. In the upper lefthand
comer of each area, catch weight and its percent of the total catch are given in parentheses. As an
index of investigator interest, names of in i {and their instituti providing 8% or more of
the record total are added 1o right of coastline. The record number and its percent of the total number
of records shown in parentheses,

FUEBE R 2l Ro KRS0V L 88 R FHES

FEERREN R ¢ R, Ao NoB X BRAY BRE 1= 2ue
A0 Fhore B FRoF, AdsEov 2 (RS0 B A Ir —32 L E
e ATy o B v L B B (4R T 3 ( intercept = 358.9
Slope = 57.31, r*= 0.972, N = 18) aq‘;latg@&,:g;\(«r% L X—7
B EE D~ s ), Gy MG EE e B e s
5,20t FK, Bro T AT LG (v AR B 1290mm
THo ) = Huet AR A KL, BB 20D IR KY

WIRTFC oYY e000 ———

mm 23 Y 1 ¥a 5000 |
B i3~i5<HY,
L9 AVEE
ERNT AWRTY
74— 5B WE
£ 3o 3
E, 212X, *,,
BeBraie oo
BEHErNE

<&—mature at 4200mm
4000

3000+

2000

TOTAL LENGTH (mm)

t 1

maximum reported length

5029,5077, 4942, 21 to perhaps 30 ft. (6096-9144 mm)~7

T T T T

2099mm 2+
CD=283mm A

4609mm 13+
CD=70.8mm

L 1 1 B

AREBEG v e T o
Bi28 2t

4 6

10 12 14 16 18 X-radiographs of centra from white sharks.

BAND NUMBER

3 0 )  (a)is from a smali (2099 mm TL) individual,
@ @ %@ /\)ﬁ/\ LT Von Bertatanffy growth curve for 20 white sharks in which age was estimated from radio-  sex unknown, which was estimated to be 2 years old;
graphs. Sexes were combined for calculation of the von Bertalanffy parameters. Rcfer_enc:s used for (b} is from an adult (4609 mm TL) individual,
A % ° size at birth, size at maturity, and maximunm size were Bigelow and Schroeder 1948, 1953; Hant 1973). sex unknown, which was estimated 10 be 13 years old.
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@ "Visual System of the White Shark,
Carcharodon carcharias, with Emphasis on
Retinal Structure"

and Joel L. Cohen

2

Samuel H. Gruber® (1---

Distribution of duplex retinas in the elasmobranchs: recent studies.t

Taxa

Source

Rod-cone ratio/remarks

Squaliformes
Orectolobidae

Division of Biology and Living Resources, Ginglymostoma cirratum Hamasaki and Gruber (1965) 7-12:1
3 ; s G. cirratum Wang (1968) 13
Rosenstiel School of Marine and Atmospheric i
Science, University of Miami, 4600 Alopiidae
. . . . Z G 1. (1975 51
Rickenbacker Causeway, Miami, Florida 33149, Alolf'm vpimes ruber et al. (1975)
d 2---Department of Anatom School of Lamnidae
an R P N N Y . Carcharodon carcharias Gruber et al. (1975) 41 electron optics
Medicine, Wright State University, Dayton, Tsurus oxyrinchus Gruber et al. (1975) 10:1
Ohio 45435.) Carcharhinidae
_ o W Carcharhinus falciformis Gruber et al. (1963, 1975) 11:1
S H%,T%_xﬂ’/ FEE BBt RARF0T L g C. longimanus Gruber et al. (1975) 101
8 Iz [N fizR "
4 g2 -~ w C. plumbeus Gruber e al, (1975) 13:1
BEEE > e e ARSOF L0 Cpen e e 1565 w
v . [»A') ?é/ e N Mustelus canis Stell and Witkovsky (1973) 100:1
B Wt o . . .
A /?@ 2 AN Y =5 % 2 M. canis Dowling (unpublished observ.) - electron optics
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@ "Hematology and Cardiac Morphology in the Great White Shark, Carcharodon carcharias"
Scott H. Emery {(West Coast Regional Water Supply Authority, 2535 Landmark Drive, Suite 211,

Cleawater, Florida 33519.)
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@"Feeding Ethology of the White Shark, T
Carcharodon carcharias" A eN
Tirpothy C. Tricas (Department of Zoology, ° B
University of Hawaii at Manoa, Honolulu, [
Hawaii 96822,) ”( ”?
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The surface attack behavior pattern. A) Shark just prior to initiation of feeding action.
Snout and Jower jaw are at normal resting position. B) Snout lift and lower jaw depression result in
i gape. C) Pal d protrusion rotates upper jaw forward and downward exposing
upper teeth. Lower faw moves forward and upward. D) Snout drop, which occurs at the end of a
feeding bout, resulis in return of upper jaw to its normal Jjuxtaposition beneath the cranium. Arrows
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"Temperature, Heat Production and Heat Exchange in Lamnid Sharks"

Francis G. Ca:r:ey,l John G. Casey,2 Harold L. Pratt,2 David Urquhart,3 and John E. McCosker4
(1---Woods Hole Oceanographic Institution, Woods Hole, Massachusetts 02543, 2---NOAA-NMFS,
Narragansett, Rhode Island. 3---Winchendon, Massachusetts. 4---California Academy of Sciences,
Steinhart Aquarium, Golden Gate Park, San Francisco, California.)
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@ "Dynamics of White Shark/Pinniped Interactions
in the Gulf of the Farallones"

20’

David G. Ainley, R. Philip Henderson, Harriet R. @
Huber, Robert J. Boekelheide, Sarah G. Allen, )
and Teresa L. McElroy (Point Reyes Bird Obser-
vatory, 4990 Shoreline Highway, Stinson Beach,

California 94970.) TUI-;%%E?

Observations of white sharks ind dent of pinniped i i Farallon Islands 1970- 1983,

Month

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total
No. sightings 0 [ 1 8 4 5 3 2 0 0 0 0 23

The number of observations of sharks preying on pinnipeds by month and, when known,

the age and species of pinniped; Farallon Islands, Apri! 1370-March 1983. 38°00"

Months POINT
Prey Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Totals
Elephant seal
Adult 2 2
Non-adult 2 5 4 1 2 14
Unknown 4 5 1 10
Sea lion 50"
Adult 1 1 %
Non-adult 1 [ 3 OF| THE GOLDEN
Unknown 2 1 3 - GATE
Pinniped species 1 2 5 14 12 4 2 | 41 Iy, FARALLONS
Totals 2 4 12 2 19 6 4 3 2 0 0 0 74 ‘o,
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"White Shark Attack Behavior: Observations of and Speculations About Predator and Prey
Strategies"

John E. McCosker (Steinhart Aquarium, California Academy of Sciences, San Francisco,
California 94118.)
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@“Shark Attacks off the California and Oregon Coasts: an update, 1980-84"

Robert N. Lea and Daniel J. Miller {(Marine Research Branch, California Department of Fish
and Game, 2201 Garden Road, Monterey, California 93940.)
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! San Miguel Island (Attack No. 43~J. Worrel, 18 Dec 1976).
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Hokkaido University
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The first Whale Shark kept in

captivity in the world. It
survived for four months at Mito

Aguarium in 1934. A keeper is
scooping up trash by a dip net.
Copied from the referrence 1).
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Front view of Juhon-ji, the Buddhist temple in Numazu-
City where the grave of a whale shark is situated.
Photo by M.TODA.
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"Grave of Whale Shark" repaired by Izu Mito The inscription on the grave stone reads
Sea Paradise, the former Mito Aquarium, in "Come in to the sigedera net, was put

1985, Photo by M.TODA

into the aquarium on August 12, 1934.
Died on December." Photo by M,TODA.
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Table 1, RECORDS OF RHINCODON TYPUS KEPT IN CAPTIVITY
NO SEX TL{M) BW(KG) CAPTURE KEEPING FEEDING REMARKS
DATE AREA PERTIOD(DAY) PLACE
XC1 - CA4.,5 - 12,Viil ,1934 IZU PEN, 122 MTA YES?1) GRAVE FOUND RECENTLY
KC2 - 5.6 - 30.v1 ,1979 TANGO PEN, 8 HYP FORCED PERS. COM.2
KC3 M 5.1 1,400 17.vi1 ,1980 MIYAGI IS. 10 OEA N0
Xc4 51 3.9 480 18,v , 1981 1IE IS, T0 OEA YES FIRST SUCCESSFUL FEEDING
XC5 ? 4.4 7003) 5.,V ,1982 HNAGO BAY 630 OBA YES IONGEST KEEPIHG PERIOD
(5.2) (1,139)
KC6 M 5.3 8304 24,V, 1984 IKEI IS, 36 OEA NO
Xet F 5.0 CABS0 16.]X, 1984 HNOTO PEN, 4 NJA NO 0GINo, 19845)
X8 M 5.3 1,500%)  8,vQ ,1984 YOMITAN 298 OEA  YES
(1,100)
KC9 M 4.3 550  10,VIl ,1985 YOWABARU 3 OEA X0

Abbreviation for place: MTA - MITO AQUARIUM (PRESENT NAME - IZU MITO SEA PARADISE),
ON SURUGA BAY, SHIZUOKA-KEN,
HYP - HIYORIYAMA PARK, ON SEA OF JAPAN, HYOGO-KEHN,
OEA ~ OKINAWA EXPO AQUARIUM, ON EAST CHINA SEA, OKINAWA-XEN,
NJA - NOTOJIMA AQUARIUM, ON SEA OF JAPAN, ISHIKAWA-KEN,

1) There i1s an obscure information that they gave food by scattering on water surface,
It is uncertain the shark took it or not., But it posgsibly ate the small animals which
came in through the net-septum from open sea or the food thrown by the keeper,

2) Messrs, T, Tanaka and S, Nishizaki, Hiyoriyama Park.

3) Vresumed,

4) Very thin because of 36 days' keeping without appetite,

5) Refference 5).

6) Figures in parenthesis show values measured at death.
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Summary

As far as the author has studied, nine whale sharks, Rhincodon typus, have ever kept in
captivity. All were kept in Japanese aquaria, i.e,, Mito Aquarim (Izu Mito Sea Paradise),
Hiyoriyama Park, Okinawa Expo Aquarium and Notojima Aquarium.

The first keeping records was in 1934 at Mito Aquarium., The remaining eight sharks were
captured and kept in captivity from 1979 to 1985. All of them approached shore, came in set
nets and were transported to the aquaria from May to August., The range and average of the
sea water temperature at the time of the captures of nine sharks were from 21.9°C to 29.0°C
and 25.8°C respectively. The range of total length and keeping periods were 3.9 to 5.6 meters
and 3 to 630 days respectively.

The first record on successful feeding was made on 3.9m male at Okinawa Expo Agquarium in
1981. He was fed on about 9 kg of Euphausia pacifica and Spratelloides gracilis per day. A
female of 4.4m total length survived for the longest period in captivity, i.e. 630 days at
the same aquarium from 1982 to 1984, Her total length was 5.2m at death, so she got 0,8m
growth during the period. The kinds of food for her were Euphausia pacifica, E.superba,
Sergia lucens, Loligo japonica and Spratelloides gracilis.

About the first one kept in captivity, Kuroda(1935) and Clark(1963) reported in short
accounts. According to them a several thousand pounds whale shark was kept at Mito Aquarium
for several months in 1934

Recently the grave of this shark was found the bush which had covered it for long time,
It is located in the graveyard of a Buddhist temple, Juhon-ji by name, near Mito Aquarium,
Shizuoka-ken. The Aquarium people renovated the grave and held a Buddhist service for the
memory and repose of the whale shark's soul officiated at by the priest of the temple in
September, 1985. This grave stone has revealed the certain date of coming in and death of
the shark. We can read on the front side

"GRAVE OF WHALE SHARK"
and on the left side

"ON THE DAY OF AUGUST 12TH, 1934 CAME INTO THE SET-NET AT SHIGEDERA

AND WAS PUT INTO THE AQUARIUM TO KEEP IN CAPTIVITY ON THE SAME DAY.

DIED ON THE DAY OF DECEMBER 11TH."
We know, thus, it survived for 122 days in the open aquarium. It is a pretty good period
for the first biggest shark in captivity to have lived for four months,

A long wooden plate at the right side of the stone (see photo) is the stupa shaped
plate used always in Buddhist service. The meaning of the words written on it is as follows;

Glory to the Sutra of the Lotus of the Supreme Law! For the soul of the
whale shark to conceive a longing for salvation and to attain peaceful repose,

In Japan there are many graves of whales in the area where the old whaling stations were
located. The existance of graves of whales, sharks and other animals shows Japanese Buddhistic
personality. We make the graves of animals which died for human side purposes such as consum-
ption for food, obtaining knowledge and so on. The religious ceremony is held periodically in
which we pray for the repose and salvation of animals' soul and the atonement for our sin of
the necessary evil against them.

To Foreign Colleagues

As far as I know all the keeping records of the whale shark were at Japanese aquaris.
I don't think, however, I have studied enough on the cases at foreign aguaria and other
facilities. I should be very much pleased if you would let me know any information on the
keeping records of whale sharks in countries other than Japan.

My address is as follows;
Senzo UCHIDA
Director
Okinawa Expo Aquarium
Motobu-cho, Okinawa-ken, 905-03. Japan.
Phone. 0980-48-2742
I thank you for your kind attention.

7//2< %’ > @K“ Refference
D EE R U935 (BRI 54 pc R G HB B AR D (3], KB4y CB. Vol.3~No.9.

S. UCHIDA

2) Clark, EBugenie (1963): "The Maintenance of Sharks in Captivity, with a Report on Their
Instrumental Conditioning." In P.W.Gilbert, ed., "Sharks and Survival® D.C.Heath, Boston.
3) Iwasaki, Yukinobu (1970): On the Distribution and Environment of the Whale Shark, Rhincodon

typus, in Skipjak Fishing Grounds in the Western Pacific Ocean (In Japanese, Abstract in
English). Journal of the College of Marine Science and Technology, Tokai Univ. No.4.

4) Uchida, Senzo (1983): On the Morphology of the Whale Shark, Rhincodon typus Smith. (In
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