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STRANDING RECORDS OF CETACEANS FROM 1990-1997 IN TAIWAN
Lien-Siang Chou

[ABSTRACT] Systematic records of cetacean stranding in Taiwan were not kept
prior to January 1994. Based on local newspaper reports, records from Ocean World
Taipei, and our field records, there were 117 cases of stranded cetaceans from January

1990 to September 1997 with the highest record, 42 cases in this year. Altogether 22



species of cetaceans stranded during this period, with 6 cases of Mysticeti and 111 cases
of Odontoceti. The most common species in sequence were 'Tursiops truncatus,
Feresa attenuata, Ziphius cavirosris, Kogia simus and Grampus griseus. The greatest
concentration of strandings occurred on north, northeast and southwest Taiwan (Taipei,
Ilan, Tainan and Penghu). Forty three cases of live animals came ashore, including 4
mass strandings with more than 10 animals in each case: 40 Peponocephala electra in
March 1990, 12 in September 1995, 18 Feresa attenuata in February 1996, and 15
Stenella attenuata in April 1996. Cetacean strandings occurred most often from
January to April, could become common in August when typhoon is frequent.

From the January 1994 to Octorber 1997, there were 380 samples. But from the
Febtember 1996 to Octorber 1997, there were just 78 samples (included 42 by-catch
samples). The most common species in sequence were Stenella attenuata(53%),
Tursiops truncat us(20%), Stenella longirostris, Lagenodelphis hosei, Steno
bredanensis, and Grampus griseus.
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Species #(1976) #1(1991) M /A& ME
Balaenoptera
1 Balaenoptera physalus KBS * * * - -
2 Balaenoptera borealis xe3 * * * -— -
3 Balaenoptera edeni K& * * * - -
4 Balaenoptera acutorostrata g * * * * *
5 Megaptera novaengliae Rz * * * — *
Eschrichtiidae
6 Eschrichtius robustus R & * * * _— ==
Physeteridae
7 Physeter macrocephalus HEH * * * * *
Kogiidae
8 Kogia breviceps NEF R * * * * *
9 Kogia simus thIBERE 83 —_ * * * *
Ziphiidae
- 10 Ziphius cavirostris FRRE * * * * *
11 Mesoplodon densirostris KRS * * * * *
12 Mesoplodon ginkgodens i * * * _— *
Delphinidae
13 Peponocephala electra JNER 83 * * * * *
14 Feresa attenuata RS — * * * *
15 Pseudorca crassidens &R E * * * * *
16 Orcinus orca hiR i * * * * *
17 Steno bredanensis A 3 * * * * *
18 Lagenodelphis hosei K AR * * * * *
19 Delphinus delphis BB * * * * *
20 Tursiops sp. & B ER * * *
T. ¢t gilli * *
T. t. aduncus * *
21 Grampus griseus ER 13 * * * * *
22 Stenella attenuata 13298323 — * * *
23 Stenella coeruleoalba #HBUR B R * * * * *
24 Stenella longirostris kD RE R EH - * * * *
25 Sousa chinensis P 2 3 ;3 - - * — *
X 26 Orcaella brevirostris(#) 17 R — — * - =
X 27 Delphinus capensis LR 2 S * - - =
X 28 Stenella frontalis A B H LB R * * - = -
Phocoenidae
29 Neophocaena phocaenoides # R ER * * * * *
X 30 Phocoena phocoena B RAEK * * * - -
Total sp. no. &3 25 28 28 18 20
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2 Species b4 1990-1993* 1994 1995 1996 1997 4t
Hast
Balaenoptera acutorostrata Rz 2 2 4
Balaenoptera edeni A K& 1 1
Balaenoptera borealis E& 1 1
k& &
Physeter macrocephalus HEH 4 1 1 6
R ag
Kogia breviceps IERE AR 1 3 4
Kogia simus BB 4 3 1 4 8
Kogiidae Fboh R E 8 1 1 2
ELize
Mesoplodon densirostris Rk A 1 1
Ziphius cavirostris A 8 Kk 4 4 4 1 9
Mesoplodon ginkgodens BEE R 1 1
Ziphiidae . R Jaog @ 3 1 1 3 2 10
HRA
Feresa attenuata R &R 24 10 34
Sousa chinensis RFHEHB 1 1
Lagenodelphis hosei HRER 2 2 4
Peponocephala electra LS 41 41
Grampus griseus JEECER 2 1 2 2 7
Stenella longirostris etk % 1 1 2
Pseudorca crassidens YA 2 2
Stenella coeruleoalba L& 323 1 1
Tursiops truncatus R 8: 03 2 2 6 1 20 31
Stenella attenuata B BER "2 2 16 1 21
Steno bredanensis i BR 12 12
Delphinus delphis -8 33 1 1 2
Delphinidae Kol 1 1
Boarrat
Neophocaenoides phocaenoides &% 8. /5% 1 1
A4 2 13 6
43t 65 14 31 52 51 213

*RiEH F(1995)
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4 Species TXE 1990-1993* 1994 1995 1996 1997 43
Rarst
Balaenoptera acutorostrata N E 2 2 4
Balaenoptera edeni A R AR 1 1
Balaenoptera borealis. & ' 1 1
e
Physeter macrocephalus HE A 3 1 1 5
KGR
Kogia breviceps IHREE 1 3 4
Kogia simus HhEHREF & _ 3 1 4 8
Kogiidae EXPE-E 8 v 1 1 2
X .
Mesoplodon densirostris K 1 1
Ziphius cavirostris EOE % 314 3 4 1 8
Mesoplodon ginkgodens BEE R 1 1
Ziphiidae ES LT 1 1 1 3 1 7
Feresa attenuata N A ¢4 6 4 10
Sousa chinensis KPEFEBER 1 1
Lagenodelphis hosei g 323 2 2 4
Peponocephala electra TS AR 2 2
Grampus griseus BB 2 1 2 2 7
Stenella longirostris FHE B R 1 1 2
Pseudorca crassidens YA 2 2
Stenella coeruleoalba 8RR 1 1
Tursiops truncatus . f g R 1 2 6 1 19 29
Stenella attenuata BB ER 2 1 2 1 6
Steno bredanensis B ih B AR 1 1
Delphinus delphis i-§: )23 1 1 2
Delphinidae EX 33 1 1
Bt
Neophocaenoides phocaenoides %% B.75% 1 1
kb0 2 1 3 6
#at 21 14 19 20 43 117

*IRiE %) F(1995)
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#Fe vFxt #4% &9 b SR 6 HEN EE T BR U R 0B S M AR K5 B Ba b3t
% e #t
Al ¥ Balaenoptera 2 1 1 _ .4
AR A Balaenoptera edeni 1
& Balaenoptera borealis 1 1
H B M
REE Physeter macrocephalus 1 2 1 1 5
K e At
IRFER Kogia breviceps 1 3
*EH%EE  Kogia simus 2 2 1 1 1 1
k)40 R E Kogiidae 1 '
ok 654t
K %%  Mesoplodon densirostris 1 1
K # K %54  Ziphius cavirostris 2 3 1 1 1 8
R EHKE  Mesoplodon ginkgodens 1 1
FX L 3.0 Ziphiidae 1 ‘ 3 3 7
A
IR Feresa attenuata 8 1 1 10
KF#52%  Sousa chinensis 1 1
iR Lagenodelphis hosei 1 1 1 1 4
JNR&F Peponocephala electra 1 1 2
ie BURBE Grampus griseus 2 1 1 1 9 7
e B Stenella longirostris 2 9
B Delphinus delphis 1 1 2
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A= (8) FRGHRAL BB R

#EL Pl £4L Y 6 6R &6 BRI 21 BR U R HE 4 M4 ER &5 BH dw 43
- Pseudorca crassidens 1 1 2
HEUSH Stenella coeruleoalba 1 1
5 & 5B Tursiops truncatus 1 3 1 1 1 22 29
s MR Stenella attenuata 1 1 1 1 2 6
B B Steno bredanensis 1 1
k40858 Delphinidae 1 1
#H B #EB  Neophocaenoides 1 1

* 4o Unknown 1 1 1 1 1 6

4 3 Total 3 12 4 18 14 7 2 2 4 2 3 6 28 117

11
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@ Stranding location
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@ Ziphiidae
W Lagenodelphis hosei
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@ Balaenopteridae
B Physeteridae
A Kogiidae
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e Delphinidae

® Tursiops truncatus

M Phocoenidae .
VLA ORI I II IS

VIS ISP IIIIIIIIIIL
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% 19945 LA 219974+ A & # g B QBRI R AT

- ¥ios 1996+ 1996 %

1 % R WA B3 ORR &+  RE KE ATAZAT Az 3t
Delphinus delphis -3 4 4 4
Grampus griseus L BUEF 9 1 2 7 5 12
Kogia breviceps IR E ER 2 2 2
Lagenodelphis hosei #H KB 12 9 1 8 14 22
Neophoceana phocaenoides % % 8.:5% 1 3 2 2 4
Pepnocephala electra JN\ IR &7 1 | 1
Pseudorca crassidens - 2 2 2
Stenella attenuata h 45 B G AR 2 - 160 39 155 47 202
Stenella coeruleoalba 1% 8% 3 6 9 9
Stenella longirostris fene B xR 13 15 28 28
Steno bredanensis 8 & 5% 18 15 3 18
Tursiops sp. - 1 1 1 2
Tursiops aduncus #) F#E B R 2 2
Tursiops gilli KFHARE K 67 5 68 4 72

wast >13%& 23 1 282 1 6 3 302 78 380
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A RBEE--DNAS FH R

G R~ HREBA - B - BT

[#HE2] RERREBSBRRTAAGEE - AP BB (Stenela
attenuata ) ~ #i & /& B ( Tursiops truncatus, gilli) ~ B e # % ( Stenella
longirostris) B ¥ % » £ R B E ERI0E A Legdi A > #ATHBEDNAYH *
TREEBEBRBBRGIFREREHEHR -

# P4 DNAF 7] AT A8 AU 541 7k Bk AR #7% (Maximum parsimony ) 4
o BRERMEERRRESRERABRIHAORE  MEABRBMUAE » AL
Reve BmaR ) 5 #k P 2 (Nucleon diversity index) #% - #Ik R & BB R A% B
BEFEBR S ARREBEHRGERT > ERBENFARVR | ZEH > FHE
&R ADNASH# % R & E R BREREF > RABAINR B AGRAR
FREANKAR  RBEAEBRTFERREERBYVEZLHSAH - RABKE > £BH
WEHFIIHECEARERRGBRES  RARCEBTREALTEEARARS
WphBE o 2L EE BB -

[RA4232] DNA - 32 - 258K - REEH - REBK

20



Population Structure--DNA Sequence Variation of Cetaceans around Taiwan

Lin, Y.-J., Yang, Y.-J., Lin, Y.-S., and Chou, L.-S.

[ Abstract] In order to understand the population structure of three common
species here, Stenella attenuata, Stenella longirostris, and Tursiops truncatus, from
both east and west coasts of Taiwan, and to investigate their geographical and
morphological variation, at least 10 muxcle samples for each species were collected.
All these muscle samples were executed mt DNA sequence analysis on the control
region. According to Neighbor-joining method and the maximum parsimony analysis
of mt DNA sequence, the phenomenon of stock separation of Stenella attenuata and S.
longirostris was not obvious, but slightly obvious among Tursiops truncatus. The
nucleon diversity index of S. longirostris is higher than other two species. Thus, it is
suggested that the populatibn size of S. longirostris around Taiwan is either quite large
or distributed continuously with great variation. One special specimen of a adult S.
longirostris with the smaller body length is speculated as a mid form collected from the
continuously distributed populations from Japan to Thailand. Three special Tursiops
truncatus with greater genetic distance from other individuals of the same species is
speculated as immigrants near Peng-hu Island during winter migration. |

[Key words] DNA - population ~ Stenella attenuata ~ Stenella longirostris -

- Tursiops truncatus
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LHERNBGRIAE LB HEROAREH BT 2B ABRES
(1964 ; 1976)th &2ék 5k > + 482 > —HBIINFZHE A A B XA TS|
BEFBGRE 0 REFBKA9)H & B EHERYGRERERES T H
Ko GG LHBBABGAE  BRTALERESRRGHEERS  —BAS R
BERARETRMEGSRET EENEEREO R FEERGG T ERFR
5 BitE 5 E BALABRHANBFEoEEBGERS FAMETEG AN -

FPFEDEMRELS  ZTEFBRONERE > THANTESE - F
1t~ B M AREBERAORE - 5 FERFHEMH N EBSBLS BRI
BREHEHEOMREFRAR - ABRBLEHOARL P TFAHHRBERATE
FRANGBGSBRN ~ @AITE ~ AHTA RBEH - FRESE AR
XAEHE 0 4B EH S URFLPAD-loop/s 715 K MR 5 & -

HI993UR » 2B REGEMPLEGHRARENLRLMAERBRA LG E
A E2HCHI6EGHMAEA ERERAHYERARNENAERELNE
£ BARREEBRAOMGRERFLNAREVERDNALE » RFHEHSE
BEFARBGKI - ANALRBERABARER S RBERD » HLEER
¥ R EEREE | RB BB (Stenella attenuata) ~ Tkt 5% (Stenella longirostris)
B R ¥R 5 BB (Tursiops truncatus gilli)ik EHRBEEBFAE -
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I~ Rk

(DEFIME RIS

F£1993-1997F 80 - £ 2B &R BERMUENMERARRAEEZL  RE
FRAEBELI6HE  SUBH - TR - RERGHOBIRS (F 1997) - £
KETMEMAZRARTMESEHEHRAER (k=) - A¥ #FTRRREEXS
ARHERA > ABHAREHAABMEER c WERLKY  ETRGFATENE
THEHEARE o TREFTERA  BRREAREAMELTHHIEER
A ot WEMARAR 2RI AE20% DMSOER T > REI KR T AT
DNA A #

BRIV BT — Ao RIRBDNAAGEMN S BEEH » —ARBEES
oo MEBRBDNAY A o4 » HRCH HERIHEGHR SR —~=§&/T
DNAR A T4% » 33| F &5 & £A B E (GeneBank) +7#10% 184 #DNA 7|
(Hoelzel et al. 1991; Amason et al. 1993; Rosel et al. 1994; Siemann 1995) » %474
W (R=) o RARBESMET  REIFRAERR o BB 0 RIEERAT
BB~ REBBRERFHFBRALSHRGELR BHENERRBEERAEZ T
€ ATHER > I RBRAR0E 0 RBRIOE: REER - HHARIE
RARIZE; KPEFMEER  HH7RRILE > BIPRCE > s HR2E (%)
#ATDNAG AT « £IMEBE ZEHKRE L > AT BERZ T EINIH & FH62
£ ERFRAT G KFFEBREEHRUEBY - 244108 - HFR2EH
X o

(IDDNA%-#

AT HRIGRDNAY FEA e — LRy X — A AERD
Chelex kit ( BioRad Laboratories » Walsh et al.1991) b B{2 &4 1745 B %60 F
% » B & M Chelex kitih 89DNABY & G F4F » HREW R EBRBREF REHE
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REEPMBE - REMEYRBE—HHHRA K > £ (heavy strand >

Dipl.5B) R 428 (lightstrand > $8 8% & 43| F : 4) 3| F (primers) B#)DNA%
ROF ik o HHEZEAIB-4KX1B-DipSthaad#i7 R - DNAR S8 R IE

(PCR) B EMEBFANMABERRE & MAEHF$8F - dNTP - 3| F5&
A0 PRUAL IR B AL - DNAR A — A3k A4 & 4 4243 1% (dideoxy-
nucleotide chaiin termination » Sanger etal. 1977) » o ->> S-dATP#42 % ¢ #&kiE
PCR#JRJERIZEATRME > FiA 89 R B BAZ ZRIBERA TR - RAEATH R
B3 23] F1.5B-4Z Be K B > ANE400 -

HDNARFISANERG% - IR A B4 E (variablesite) R EHRBFNHEAR
A > 3+ B % #4352 (Nucleon diversity indices, Nei & Tajima 1981) » 3 B %2
Negsk B E 5 B AMEGA (Kumar, Tamura & Nei 1993 ) £ 8 $h 3857047 ° &
X Kiumra two-parametert) 7 &3t B A B AR - b @B 54 AT e RIREHE B
TN RGN AN BT 547k (Neighbor-joining method ) #94¢
ME o4 » EHR R E Reybootstrapy#7 #t E AT A - REKFGSFHRIN &
RLAMOVA (Analysis of Molecular Variance ; Excoffieretal. 1992) R 5-#7 » B &
PEMATEBRELER - FHURAFFMGAEETREEMME (informative sites » Bp
AR B LA ek A #40) A4F8E 0 UPAUP3.1.1 (Swofford, 1991) #
B i 47 % A 8 #47% (Maximum parsimony analysis » 1823 Rl 45808 b 5 B&K D &
PHE) oA MAF A MG E > €4 — & &kBootstrap 47 A3 B T 13
& 5 i feg-#3t (g-statistic, Hillis & Huelsenbeck 1992) #-#7 » SRR SLE R ah 4

hY

BERAEMAE B (randomtree) » BREHFRBHAMEHBEE -

(s &HE

EINEWE N ERBEHER LGN AAEUBE >R — AN
MEME —HBRAFME - CERAMNIIVESHRE > XRETREAME £
o¥r LEFARAMGH T H20E . mBEFHE NS 0 RHRERLRE 723MEH
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B AN EREE TS UM AGHBE AT LER B E

LI REE S > RAATRERARTEGETH > £62% S meRFHBYE
o AFAREMAERIER - BATFIFREMEURRRE > AFRAEH
UL RRE » 2% ey ASASE X & (Statistic Analysis System » SAS Inc.
1989) ¥ &9 £ & » % #7#% (Principle component analysis » PCA) 245 » &3 £ &%
A IR TR R E o T T AR - B EADNAS A 5B AR ANTSYSZ X5
o s E bRl ey 3ESE » WUPGMA (Unweighted pair-group method - arithmetic
average) Wy F A BT M 0 THMARAUE > #DNAYE RLE -

-~ &%

(D& 3k AR B DNA 8 £ 447 |

EATRY  GEATATIOH 290868 (=) & OB AGGHE
5 £ F2VEITE AT AN > AT ELHEEE M4 B&E 8204 - AT
eoik FL AR R R o D4 B SNEE 0 AARIEUH% (Neighbor-joining method ) #4-#7#&
MMA (B—) - By #EaaanfiasRitaie o Baunns—a
(T12 B64% » BBA) ; REARAARERIE BHNEHELER B >
ol BREFBAFNEFUNTEEST% (%B) 58 —&£  HHRBHEFFUIN% (2
D) ik —de » BALMGAL - BEPHRE - BHRALEAY  HHHH
W —B ) TEABS% (BE) ; BB+ EGE A ERAEAS B A
B ki d o BeRBRTIEETY% (BF) ok —i  HBRDHGGEA X
15 E64% (B5G) S LALLM (TEE4% > 8&H) » L& +4R
i o

(D& % R & 7 o252

LB LEREAR S G =A% 3% 8K (Stenella attenuata), Rk
5% (Stenella longirostris) & K F # 38 % H B (Tursiops truncatus - gilli form) » #AT
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DNAS# BRI R B G 547 > RS R B EH S A RARATRHEREAEERE - X
T a8 tisER -
L.DNA% 4%
00} F::%:-323

ST RERELIOERGBER » RADSIISTEMKEAH T » L4 148K
AHBARE (RZ) " EFHIEFERLERE A 3AMEF LA 8%
# (923%) » —EMEHALBREAHER (7.7%) AL EEFTHEALER20E
B350 AH2ZH - HLI4EMESRIL 2T RATI4HRARAY > 5B 4kHksals
sald » ZSLI4ERARA Y > sa3 AR L BERAHLHRATIERAE  ERBERHR
sa2 » W THMEEEE o SAEA BRI 4) % 4545 #th (Nucleon diversity
indices) #0.851 o

HREMAER  BERRSHRABE SR AN - AHEAUSWHE
(Neighbor-joining Method ) %-#7 #if & # % sE g R A& B R M) 9 MLAK B 1% » AR 454
AE+ (B=) » #ERXATHERTHS AR —F (AF) HEBEF0E58
BEARA (TER46%) - —# (B#) A0 46MART (34%) » THER
K %i850% o #§ sbABREEEAAMOVAS ##R (Rw» A) » HHEHLMA
Ba £ £(P<0.009* » ®=0.662) 26 B RBERSHERLEBBELE
(P=0.356) - dw A& AR# %544 (Maximum parsimony analysis) R 447 4%
& B (topology) @ H—ZM4E# (consistency index * CI) &1 & H—BXT1E
B64% B R EABEKE o R ANEIAE FXBHER - A ABRRR
Rk o FIEATgHs - g=-0.7876 P<O.OI* » bt H B A MM - 7
ARG M AR EHFL - WATEBEREDNANS T ¥ @A £ R A E Hsa3 74
HoBAY  EANGEREEONGTE BTREERS -
(2) ek 575

B TRERAE L2 E RMER » BRAELIISTEKLAL T 25238
RANEASE (RZ) P AVHREAFERAYERE  BDELERLREY
i (91.3%) > A EHARAHER (87%) »  MAYRETHAMELR
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1002 #150% %3008 #3350 A # 2 P - k23 @M B %L XA TI7THE
B 53 %5Rs11 £s117 » £L1TREARA T » BRAEAHRAE R LZEH2MEH > A7
B AN R 6 6 S AR $h%3£0.981 -

HREMGBER  BHATRERRSE SR ARSI ZIE o g
S ERSH R ARITALARA M ORENAFTHEE (B=) » £ERESE
BTy AEE: —8 (AB) HEABRABELVELARA (52%) ; —# (B
) ATESTREARA (81%) " TRERS WBAFARAVER - IBLH
RBR G HF RGO - FILREF ARG FFIAAMOVAS# (kW B) - #
AL F BAE £ R(P<0.009* » @=0.521) ' EREBREZ RS ERL B
$£R (P=0.634) - £17TAXRAF > F— K EA Asl1SH 3 RHEE MK 3L
(76%) A AEEAERANSRAH LR A6 EAREY  REHERT S
F 5167292 A FABHESHRIH » B— BB CI=0.882 > prdey
BUE (Bw) > A —BRTEETI%AR Rk AS KT 5 A
B+ 2BFAEE > HAeXRUHNRS# (THREMK) » EARUSIISREFHES
B - #4Tg4Et 0 g=-0485P<0.01* » AR UL Bl 2 B E - MmAE R4
MG - B REBHRAFLRARNVEL  BSHUERT IS - RRLKH A
BABRE ARFOES)  HHEKWT LM 25 —ERs1ISRE L2 H
;T( °
QYR F##&BH .

ERFEREERFIGEIM TRERALIIEMEE - FRAITEHAYH
voAFIERASBELGR (R2)  ATHI2EAFTRLAME  16ANE
A AR (889%) » 2@MEAARAHE®R (11.1%) - HAREET
BA MM EALFI00E F350sAH 2 M - dsbI8EM BN HERTIIHEL
AA - 25 %E01 Eitl] - ALIEARA Y t6ARLHBHE ARG AL HRTILME
o EEMRE SRS HIEEHR=0849 -

HBEMHERT  BRRTFERAERAR BN G TR ERAMER
Bl AROUGRAE T RE M AR 0 BB R - RVEHE B REBRASE SRS
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ShEE AR e RS R AR o MR R R ST K A B R
ARARGRGMAAHEE (Bw) > FREMEEERAE — BT E49%
ot (A%) > 216EEAMSEARA; EF=BAARY (B#) 4% 4 ba¥
o = ARV AEGERAVGLET 5 60E - HLRBEFEARS A7 A
AMOVA4# (&m > C) » HRMILM A BF £ E(P<0.009*) - pb=fEskBEHL
BRAYHEEGR > AAREREBRAERSWERE BE £ E(P<0.009* » @=
0152 ) - A BEEUEBRBHEAEANFE - WAERBHETHRI > £ —
B HCI=0.877 » FrathayBi A E - £ —BERTIEETI%AB  FUUREFR
B RATRBAMAE FXAFHAR 0 3B ARYAFEILAS > RBEER
A o PR B R B & RARE] - BATgsa o g=-1.8192 P<0.01 » A7 i sl
HNESHRGEHEANER - BEOEULER  FREBZAKTFEREERAE IR
BE—#E REATZEERAGEARY  BEMOAR D REERRE
AR - BERA R
290 RAG 5HF

BRI RUSMFRERET A > AR T20ELE > 6288 -
BEHUAERS SHE (PCA) SHEER > F— ks (36.%) RE—ERH
(19%) £TRESS%GEE > LEMAABMLEGYLTEEME > 3 A%
ERER - HRERM K AEE - BREREER - UERSF—R=REAEH
C BRRTREREEABESBERL LEBBMAYE+T oMK - mAFET
DNA 447 6918 8 8 sTUPGMA 47 » &R B/ AR A AR » TR AR —2F
v MR EMELRZADNAL R LA AMM -

RPFHRABAEBRRS > RUEFRE ROV BN 2R T23EEYT - 12
EEB  BEHRERSHHE (PCA) W BBER > F—EAR% (53.%) &BF
ZEma (22%) £ TRETSYNHER » KEMNBERSTHRBMANEE
TEHABRMPENRELENE > 2HAYRE  WREFRALE -TBF
E-BES BEEATHEFER REAS>—A-REINME > &FRIELER
—ERNHEAEAN  HBHUEERER » KPFHMRFEREFLEEABEL
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R o MUPGMAS &R » AR HEMRFE BT > RIS+ S 89E
SO EEDNAK R B oA B A7 -
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IV ~ 3%
(D#F R F R B AR 2 53

RERERF IS ANDRATRERBESR ) RABENBTER
(Leatderwood & Reeves 1983 ; Perrinetal. 1987) > —#& f & 2425 8 45 X T 4
BLARBFRAKRSY  UAORFRYVERBE  REBAA BEH %R
B3 #4)s (Leatderwood & Reeves 1983) - &M MR TRABAE KN ARAE
HREERN S AAEEAER(E > 1996) BAMMARSHARER -

#ERRHT > ADNAGH LA 5 RARBRFZAY » UAMOVARISER
A-BRBEABEELZRE AROBRARLEEAMAN  ARTEEEREG > BHHY
HERAHERERAR  REBEAIH > ATHERGBELERTIOR &
RETFENBHARAL - AABARKENGLEE  BAENA — L8 % FHYsal
SR ARG RN YR ALAAYEmR - £RBLI996)6HXFIRE » £
HFRAEREDN AL AN AR > BEEAARTELETEMEER - LFEE
HERTREREEREHYAERLEIN o6 ) » ERAMIHHEH TR
BOOBMBEE]D o WRAFRBRES T RE RSN S HRMEHEHOG) > FRBHTR
(b=0.90) A& # (h=0.67) * FIAEEERIIFEBARS HEEAE4t
BRE THRARRABAERGFRE (HFR=20> H=10) -

(D) Fee AR & % X IR

R BEEEFANRTREATES - FEG LSBT I-OREL - BATD A
ZAA %4 (Perrin 1990) - AFBE AR X HRBA 1+ 5 R G 5RE R R EHB
(Perrinetal 1989) » 4B AN~ AN ERET - AR TEBE  SHARE
+okeyEEed o Bl # T €k (Norrisetal.1985) - & B ¥ 78 F# (Mother-
calf bonds) &Mt &R EFLN > RAMRBME T 2K EXEHELFERM KSR
EE o

AERT  AR2MEKAR  HHRITHEARY > SHRMEHFE0R] > RA
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LR RGARR > et BFWHERER > TRAREA | (DREEBREHE
(effective population size) &k (Waples 1991) » s Rk BBM AR ESHR > Rk
BEEFET SR L) RER AR AR HEFRBGHF L
B AR QEHEABIFTAY © REBEREERE ZAREARE A7
UAERBFREFTEHAELT  RAAXRAARTIRBY - AAATREZNMELR
¥ THmBRERET > REAULHMERSE - _ |

ZITEALRRDF > sIISAA AR DGR ALLZERK » EREKM4GR F
BEBEAEARNSH - RERFILSBBARKERNBDEH » 2B ER 9k
AMEKBEAA£147-189cm » AFTHEZAHAUARBEHRABEKENRERE — 5
175cm -; —Z154cm > X ¥ BANGEZREp 2 K B Asl15¢5 1888 > Perrin (1989)
ABRKFHE (BR) AAEFORESEBRERARBBERELR > M172-209cm 2
Bl 2RBAEBBRER-—HRELIRKEHEA KB RER£129-137 » + 5% &
BREATH - EABREBRPFOREREDN @ EslSOERERANMNERT
A% A& BT 2 B o Perrin® B/ RABHACEA B - — B LAIE
REREMEENEREE  —ARBRERABALEZBEZAGIAH » TS T
BEBAERS e ERAHEEBATH I—HLR&FET - AALGHELK
B ALEZIAE > RE1ISHE B &S FEFEIAES > HURBAXNMRN
FAPHEARZRAKMEDN 2R » BPerrint F BEFLS  ENERESHAEH
RAURFERZ - wRE fBERy > MEARAREEREERAEEYNEIRNZHEE
ERZETHE BHBEXKPFZRRERZIIVERERRGHESH - LADNAE
RELEEHEEN  AUSBHRLEAREENER - sIISHFRRGAFE
B AHERELRFGIEREY  MBECHREY » EADNAE R L &
FIMAPR K BRI BBAEELEAHA (Dizonetal 1991) FTE & > £sH
TEE SR EME EDNAR R LG EEES -

NG RAMYEEERSIUSEARA ;MR X2 RAZHRARARGH
M BRABYERAAA E L% B B (informationsite) R4 HEE £ M4
B ERA  REMEE LS AR ANSISERA R F AR
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FRARIHM B BRRABLERARM L Bb B EHMYE  RAKEES
AR T T AT AT

(D)8, 5 75 B2 2 - BHAK R,

DA BRI AR AR RS R B2
BB RERRS - GBHENHAEHRE REL » — B KTHMAEHREl
form, G) ~ — 2% & 7 #5 § # % (adancas form, A) (Ross & Cockeroft 1990; Zou &
Qian 1985) » R AL B HLE & it R(3#5,1964; 1976) - K-FF B BBRAHF
HEEROARDERZRA  FRARMIVEIAZABYE » bV RLSRK
ERRFAMEBRABRIH  REHOAEBROEBALES -

M RFHFBREROEEGARTIRE - BAMEE L4 %% (Duffield &
Wells 1991) » Bfe KX % %5 RA G A 53506 SR B MDNA S H B E W
£ £ (Dowling & Brown 1993) - ##H 4 & R XA NABEER - F L8G4
g R B  hBHBETAHE I FHoHGER (A%) @ AA3EEARIAREA
Bl —#eik ot (BBE) » AR AH £ E 1+ 456/ » MBHEMAMEEBRAR
MIBBERMBRZ TRA » TRAEARE — L9 EERTE > AABFHHRBLEH
AATEERAAM AR R b RS BB EZ MR R AR BRI &
MEBMBUFHEL  BHIMEEL HXE - L7084 (1996) REBHY
EARAZHRBBELI S  FRREGFNLAY  BRMAR LS UGHK
B ROEHTELRTARRERNBE  LALRBHILELARFRS NG
R - AAUABHEZEHRATHRABRMHRAOBFLSNLEME L i
B GAMERK THTRARNSHNZARNSE  BAGIANERESH
ERB BB RL c EhMS R T OB ARBY - ARATRERHAES &
Mtk RBob A TAEHIIRBDGESRBFAREHEREATAER MK

(V) 4 £ 547
AR R AT AR RN - RN RA R A A
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MHEFE  THRXAHNASIREMER RN BMBEHELMFROBALTC
MR ERARBEABRETINEG  BEIERRAMERGBREELR &
REGHEHAFHERAYGELLE Btk RALTLFGHAE » L HAR
18 BT BTIRB EHEGER -

(V)RR IR B 6 3

BEESHAORAEIZRAGTR - RE - BHREH - b T RARRBEIEK
EHARERBRAR > THEGHIHARMBTARRG EETH - 1994-1995%
P ERBEBEFR  GRBELEBRBATRERALERSE CRER
1994-1995) > BAERBSHR  dF AN EGHEBA I E LB RLEZERRTR
RELHE MABREZHMPNET S RASHHEIEEEALE B RLW
Mo hBFEERELE MURBRAGRRTIEL  dEBRELSE > 2
BB S A THERIGER BHREHUEHAZHMBRAR » bR EE
2+ 00% HEEHLEALE BWLEBLEAREHRRAALLR G BB
ARE > NEGERBETEERAMKIEEBEZH (K 1996) o AR BB REK
b R ARG TRRIR ﬁ&%ﬁii&%&ﬂ%@%fﬁ%éﬁ%iﬂi%i&%}%:‘2 RN )
Rk BlhEMBESTH T  SASHRZLERAL, dosb/EROFAR
R oW ERER SR TREIBALBEKNG  ETARERRAFREARAZ
BET THREBRSGRGEASHREE, ELRRBRERRFRIFERFHETLR
HE > @45 B ELRAGEH  AREFANFTLEEERKY
PRER o REBHRZERRE G RILRRILSE > REHERMR - {23
BB HEBALRAERRGAE T RGBS RUBMEBRAE R EETHRARAES
Ay R BRGEBEHRY | KB EETRARRM » REE—FH
R R LB

Vs 2% K
kIEE 199, £ RGWBERATRERAFHRRBLEAMR - AL
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R BBERBEBEAZRE IR R
B G AR AE

° JEFEINN BHDNAG-AT B AR - FEINASNEA T R SR

%8 Species -

291 Mg R Stenella attenuata
FeHe g Stenella longirostris
FRE B Tursiops tursiops gilli

RE 7
& 7 R L& B4 bh
20 (60) 10(2)

9 12
10 (2) (10) 7 2
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R GRAMRBEDNAZ E SR A AR - AR - RRRRE A

B 4 (GeneBank) & 71 2 3| 8 A, T 24 8RR R 895 & K F 29

BB
#1 K% RRE LR
¥ &r3 B Suborder Mysticeti
s|~3% &% Balaenoptera acutorostrata B-P -
B-A (Amason et al. 1993)
#H& 35 B Suborder Odontoceti
# % ¢34} Family Physeteridae
% 4. Physeter macrocephalus PM (Amason et al. 1993)
Ak F &z # Family Kogiidae
Nk & 8% Kogia breviceps KB &R
A& % &% Kogia simus KS HeE
% #3#} Family Zilphiidae
1 4 K% 8% Ziphius cavirostris ZC L%
— 4 24} Family Monodontidae
& &% Delphinapterus leucas DL ( Lillie et al. 1996 )
8. /%4 Family Phocoenidae
E 4 888 Neophocaena phocaenoides NP & ¢
# % #+ Family Delphinidae
/N 82 Feresa attenuata FA-M70 &
FA-M77 &+
FA-F1 £é
# K8 Lagenodelphis hosei LH-M52 & F AR
LH-M73 &% &
JNSR &% Peponocephala electra PE B h A
L% Grampus griseus GG-M55 & HA
A &R% Delphinus delphis D-T-M57 & # &
D-T-M74 # %4
D-SB (Rosel et al. 1994 )
D-SP  (Roseletal. 1994)
D-L (Rosel et al. 1994 )
1A % &% Pseudorca crassidens PC-M58 &F iR
PC-M76 #&F R
15 8 BB% Stenella coeruleoalba SC-M65 & ¥k
SC-M85 & #
#6.5& H7(A) Tursiops tursiops aduncus T-A-M59 ##4
T-A-M80 %34
T-A-M92 &4
Bk 5 #RR Steno bredanensis SB-M64 & FiR
SB-M88 & H iR
J& Orcinus orca Orcal (Rosel et al. 1994 )
Orca2 ( Hoelzel et al. 1991)
EBRAR#E Globicephala melas GS ( Siemann, 1995)
48 BR AR A %5 Globicephala macrohynchus GL ( Siemann, 1995)
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W

Rt R - K P 8RR 2 mDNAE 5 B HU5 79 B b i

RE > BT BLER
bl Tk iR X FHH B
L34 30 21 19
2% o) 387 387 387
$RAT 14 23 18
AERBREMT 11 12 12
i A #5 32(%) 92.3 91.3 88.9
B 2 # FER(%) 7.7 8.7 11.1
ETHEE 250~350 100~150 300~350
300~350
AHA 14 17 11
%M 0.851 0.981 0.849
BREZRESE 026241 0.26-2.97 0.26-2.92
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2, A EHUAMOVAS H & R tb i &, LLRABREE UK &
BARTHBELEARPER BREER OKTFERESR

(A BB

Variance components Variance % total p* Phi
AB % ¢ R 0.0046842 66.15 <0.0099*  0.662
ABHZEN 0.0023968 33.85

REAIRBEBERE 0.0000693 1.54 0.3564 0.015
RERRABEFEAN  0.0045823 98.46
(B) Fe % 5 %

Variance components Variance % tot31 p* Phi
ABH 2] 0.004997 52.1 <0.0099*  0.521
AB#H N 0.004594 47.9

R A RSB ERERN 0.000140 1.99 0.6337 0.02
R B RIS RBEN 0.007158 98.01

(O)K-F # 55 5 HA%

Variance components Variance % total p* Phi
AB & Zf R 0.006437 ~ 60.01 <0.0099* 0.6
ABHEN 0.004289 39.99

R 5 R R R ] 0.001049 15.24 <0.0099*  0.152
AT RIABEREN 0.005835 84.76
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k], €M RLFEHGIB MM AL BB B RER (Stenella
attenuata) ®HlEk - $# - RMEZIM AL

FEMALE . MALE

SPECIMEN B.LEN GLG BWT SPECIMEN B.LEN GLG B.WT

NO. (CM) (YR) (KG) . NO. (CM) (YR) (KG)

491 104.5 1 25 530 174 - 2

471 166 2 402 167 3

506 170 3 47 - 421 173 3

529 170 3 445 173 3

490 172 3 53 484 1755 3

493 177 3 483 176 3 618

557 182 3 546 178 3

468 172 4 513 1825 3

466 180 4 492 1835 3 61

488 186.5 4 - 512 166 4 51

509 190 4 505 170 4 - 56

477 167 5 463 172 4

494 167 5 578 172 4 67

497 171 5 502 175 4 515

576 171.5 5 56 517 176 4

444 172.5 5 495 1825 4

511 177.5 5 67 464 1875 4

442 . 178 5 60 525 179 5

465 180 5 65 556 186 5

545 180 5 519 198 5 72

4104 182.5 5 60 569 182 6

498 183 5 422. 1895 6 71

526 183 5 63 528 191 6 70

424 1845 5 66 544 193 6

489 1845 5 482 1735 7

582 186 ‘5 515 190 7

4117 186 5 72 4119 190 7 68

4118 190 5 68 570 195 7

563 199.5 5 469 183 8

486 200 5 554 183 8

527 164 6 60 572 189 8

579 171 6 - 501 190 8 64

428 179 6 586 1795 9

4112 180 6 65 542 197 9

541 184 6 508 185 10

581 184 6 : 499 193 10

535 185 6 67 548 198 10

571 185 6 532 203 10

447 186 6 65 460 2065 10
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RE GHREEHRZBEAAT UL, BAERZ RN EHRT4E K §5 8 th 3 & (Perrin 1989)

OUTS TG9449 TG9464 Indian Western Pacific Thailand Central Pacific  Eastern Pacific ~ Atlantic

BL Body length 154 175 172-209 129-137 152-235 173-208
1 Condylobasal length 37.6 40.03 40.92 42.01 34.25 43.69 38.65 427
2 Length of rostrum 24.825  26.895 26.49 27.21 21.98 28.26 24.55 27.68
3 Width of rostrum at base 6.755 7.9 7.4 7.83 6.1 7.93 7.21 7.66
5 Width of rostrum at 1/2 length 4205 0 433 479 3.5 4.7 4.16 444
6 Length of pmx's at 1/2 length 1.985 0 1.94 21 1.68 2.11 1.96 2.1
4 Width of rostrum at 3/4 length 4.635 5.565 3.1 3.14 2.5 3.23 3.05 3.19
10  Greatest preorbital width 11.545 0 14.16 14.46 11.55 15.08 13.23 14.56
11 Greatest postorbital width 14.855 15.28 15.54 16.08 12.83 16.52 148.1 16.11
13 Greatest width of ext. nares 3.73 4.09 3.96 428 343 425 4.02 4.18
14  Zygomatic width 13.89 14.94 154 15.62 12.58 16.35 14.64 15.92
15  Greatest width of pmx's 5.85 6.025 6.14 6.22 523 6.61 6.06 6.48
16 Parietal width 12.68 13.235 12.87 12.76 10.48 13.14 12.59 13.05
17  Height of braincase 9 9.35 8.97 8.84 7.73 9.1 8.64 9.31
18  Internal length of braincase 8.96 9.115 10.29 10.46 8.88 10.55 10 10.64
19 Length of temporal fossa 4.955 4.44 5 4.74 4.58 5.33 48.5 4.81
20 Height of temporal fossa 3.695 4.31 4.14 4.1 3.8 4.29 3.66 3.83
25 Length of orbit 3.63 3.96 423 43 3.88 4.28 3.98 4.18
26  Length of antorbital process 4.05 4.195 4.17 4.26 3.18 4.47 3.99 4.34
27  Width of internal nares 4.025 4315 42 4.46 348 441 4.12 4.65
32 Length of upper toothrow 22 23.8 2323 23.72 19.28 24.56 21.22 2435
38 Length of ramus 33.205 36.12 352 36.63 29.33 3724 3291 36.84
39  Height of ramus 5.02 5415 5.59 5.58 4.63 5.84 5.23 5.64
T  Diameter of tooth 0.28 0.285 0 0.3 0.3 0.258 0 0.247
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PINEY FE ¥ E PP

ERGE- I LA X

[BN] 24 A 19945 2199740 6 BB R R EAERHBRAMBBRERL
B BHOM » @ KB BAHEY R B8 (Kogia breviceps) RHMH 5 &%
| (Kogia simus) ~ #B# &9/ 58 (Feresa attenusta) ~ iL&E% (Grampus
griseus) > # K% (Lagenodelphis hosei) ~ B 3% (Delphinus delphis) ~ # i
# B (Steno bredanensis) ~ #7532 R% (Stenella attenuata) & & 5 R 5%
(Stenella longirostris) - BR4ASERERERUENSHERTREEIEE
# 0 HHR24F645E 6 2 0 BB UER & #H(Myctophidae, 73.6%) A& % 0 L F
S Myctophum asperum(30.1%) % %& % » Diaphus schmidti 2k (19.596) : Diaphus
wataseitfi = (7.09%6) - £80.0N6 AT EHAE THSABERE > LT
Diaphus schmidiith 5 BIAE B&x 5 (46.7% ) » Myctophum aurolaternatum R
(44.49%) - Diaphus asperum® = (4229%) - BA2TE KM F N W FE
BRERSEZH > PR BIE& A Myciophum asperum% & % B BB EAFRA R
BRIFHERBFERNEN  ARERDUREEFRY  BARTRERNRYE
BITHRRZES - F—REXZRWASKE  EREMNELTEREHEL X » AR
BT RSEEHER - BFRAK - BEK - BEEK - ATERA KD REE
BREI R GG EEE > M RELE  RIERFH - DRERELERA L
RELEHER  BROBREH -

[Béesa] #m ik ~ 0% - M - BRA
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The Diet Analysis of Cetaceans around Taiwan
Ming-Chih Wang, Kwang-Tsao Shao, Lien-Siang Chou

[ABSTRACT] Stomach contents from nine species comprising two family,
including Kogidae and Delphinidae were sorted and identified. These specimens were
collected from stranding and by-catch from 1994 to 1997. We finished the quantitative
analysis and qualitative analysis on stomach contents of pantropical spotted dolphin,
and finished qualitative analysis on the stomach contents of cetacean. The stomach
contents were analyzed from 45 pantropical spotted dolphins, Stenella attenuata, which
were taken from the interaction with fish activities at the northeast of Taiwan from
February 1994 to November 1995. Sixty-four species of fish were identified that
comprising 25 families. All stomachs contained fish or otolith. The lanternfish,
Myctophum asperum, was the primary fish prey and represented 29.9% of the total fish
prey counts in 42.2% of the stomachs examined. Diaphus schmidti, ranked second and
made up 19.4% of the total number of fish prey ingested, with an overall occurrence of
46.7%. Diaphus watasei, was the third most abundant fish prey item consumed and
represented 7.0% of the total, with an occurrence of 28.9%. Because the mesopelagic
fish migrate to the surface at night, the pantropical spotted dolphin probably fed in the
late night or early morning. The occurrence of the lanternfishes in the stomachs contents
showed seasonal trend, we suggested that the pantropical spotted dolphin may be an
opportunistic feeder. The other main prey was squid, because of identification
concentrate on fish preys, we only identify some squid prey species. Fraser’s dophin
(Lagenodelphis hosei), common dolphin (Delphinus delphis), rough-toothed dolphin
(Steno bredanensis), Pantropical spotted dolphin (Stenella attenuata) and long-snouted
spinner dolphin ( Stenella longirostris) mainly eat the fishes and squids. However,

pygmy sperm whale (Kogia breviceps), dwarf sperm whale (Kogia simus), pygmy killer
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whale (Feresa attenusta) and Risso’s dolphin (Grampus griseus) mainly eat squids,
sometimes eat fishes.

[Key words) Pantropical spotted dolphin, Stenella attenuata, food habits,

Myctophum asperum, Diaphus schmidti.

_ I~ A
AEGRARNT UL BB F it BB HYPREZ MO NG - TRAY

Bz EHERENRABREPGRFFT LAHRALEESAEE GHOR
MR & T A d B edE (Fitch and Brownell 1968, Jones 1981, Walker and Jones

w}

1991) R #%# &:%% (Smith and Gaskin 1979, Recchia and Read 1988 ) Bi4s4y - £
EHRLARERERERBANGBER AL B RAMEGEEH - OB I KREH
e B ERRERE G~ BB D RE - B8RSR - HRER - AR -
BvE R - R RIGEHRE RO R ER L;LL%M::‘&%@&?&K*# % AR G
TREBRXFAGBREREFPRRKFFAE > GHAORMELTELRE - £ EH
BRRFTAOHRET  GEORAMAREAEHZIE -RTHEAALAHEE 2T
A ERERR M AT 60 B R RSN R R A BA L -

T~ 4R T %

P B1994F 1997 N 6 BB ERERERBAMBAGBE_FORT2E
ROWEBAETAR -BEH KA -HA-ER 68 R - RERBH - &
Heh X £ 46 63548 (esophagus) -~ #7 § (forestomach) + % & (main
stomach) - #F7 B (pyloric stomach) & /85 » EB5ATATE - EERMFIF S E A
S o

BAMBATEMHE  REZERASHU0SmMmA ] AmmZ & T8 - B N
A¥nt KEHEABASE  HANE L AROEE  RFRATLE - A
MERE MG ER K (standard length) #% A LB FNRE TS FIASKR
AAKRFRGEBRENBET  BTHAD LRI WHILFBRR - TEHR LA
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AERANERE 8% PREBRBENSO0%H T - |

SHFES AL SEHELRE AV —SHEMBRSOU TR EHMILE
AR DEARE - bR A AR £ M4 (Los Angeles Museum of Natural
History) - H &R AEHLBEAX L (William A. Walker) 24 &5 AF B HE,
R # JE % & 5 % B 4£(OTOLITH ATLAS OF SOUTHERN AGRICAN MARINE
FISHES, 1995 F 6 B X EMXB - F o i EHRBEHWTEEE
Ao BIBFIRFBRBBEE - RSN BES AL T AEHEAKE > B
HEXTIAREBMAE  RETHIBMLER - FNEHTE—HEABRToH
BEEEHRAEBN S ROWFBGBAEE B4 THETHRERGF
RGHBRETRAIKETS  REMFTLRATREARGHER LR A2
ERAEHWME NS HZA -

AR EBGR]  FREY H40VC TK-1270 color video camera)#fu %
13 8 72 3 (HLImage++97, 197 R B & g Kb » ##E 20.0lmm - 35k #
REMABRA  MEREK BERATsRAMHAREIRK > L5FBH 54
XBK BATHCHABN T EMRERE  BEQFLTREN NS AEME
REEFHE 2R EE PRI RTEBSABOREREE
(Frost and Lowry, 1980; da Silva and Neilson, 1985; Jobling and Breiby, 1986) » 7 54
WA SAEH b FERARTAE -

BB ERNBELBRNBILE  RIAKEENEGHRF-A_F  £F
(+=A2252A) 0EE (KNAB+—RA) ' AHEREALGEIHLE &
¥4 84 (Myctophidae) > % &4t (Trichiuridae) »  # (Carangidae) -+ &
# (Engraulidae) - ##} (Scombridae) » #|AX SRR A BB AR ELE
EEHEHEER -

I~ &%
1.2 % 3 /8% (pantropical spotted dolphin, Stenella attenuata )
ABMAHISERRGERNZY PEHLE &8 2ER2464H B B E



THEYRARBGEE  EFRPAEBREAMAE (R—) -

BREMRABHARFARRGAE TS HeBTABREL -
Myctophum asperum % $ E & % ) 34 > 1P H SRR 29.9% » £422%64 §
M % A B3R, o Diaphus schmidtigl E16 % =4 » 15 P A SRR W 8H19.4% > &
46.7% B W% B, - Diaphus watasei $ & % =4 - 15 H BB EWeH7.0% » £
28.9%F MR -

BPAMAF—FZERERPEL—RENMBFN %G > FHAPRERAE &
B R ERAEEHEE (R=) FEHTHAH  HTERMABRBLETH
REBRBHEHIEMHEELHAFIEX - REATRERARRS 4K
M. asperum Ba5wH AR &K E $ N766.29mmE[84.15 mm= B » FHEE
75.96 mm - 3442 B3 & & & 69 8 & Trichiurus lepturus % 555.04 mm - {2
Scomber japonica H) 3 ERE » AH433.57g (k=) -

HKAIEZ LA &8 0 2£3188.03% ey & FE Y 0 ALIERE &

(Myctophidae) > % &#+ (Trichiuridae) » # (Carangidae) > & #
(Engraulidae) - ## (Scombridae) - -# #h#esa BR ey RMEAEH F ey 8L
B BRABEEAAAESR LR LRAATHERALET LT ESHRER

2. ° (X*=7034.98, df=9 p<0.001)

2. & % A #e 4B (long-snouted spinner dolphin, Stenella longirostris)
R ERARE RO RESEKRAR B A (kw) > BEEH
K 165& - B F 4 & A Myctophum asperum % 3% % > % A423 8 # (Paralepididae)

Z —#& » Lestrolepis japonica °

3.4 K788 (Fraser’s dolphin, Lagenodelphis hosei )
MBI BERZERRERAREBEAM - (RE) * KPP RBFH
HEEAE  BEAHGEERS  £AME 0 £ T & UMyctophum asperum# &

% o
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4. & ##% (common dolphin, Delphinus delphis )

MM BER-CRLSHRARIBALH - (£X) REHH
(Percichthyidae ) #jAcropomajaponica®y % % » % —#+ ARHFH
(Paralepididae ) = —#& + Lestrolepis japonica -

5.8k ¥ 7 B% (rough-toothed dolphin, Steno bredanensis)
MERTHBERZCHERRAEEBRER M YAWERANLE
#AELSAEER/RE (k) -

6. NHREE ~ RIBHREE - MRS~ ILBUER
SRR EAER BATETIREEALT » BHEBE P HTE
B4k B FEH (KRN\) ©

i

B

IV~ st zg

BEBERA R SBEERL MASEATRFEREEE AP XE
BEHRS B EEBHNTIN TR FHEABEATEBHAOTSR > AR
EFB2000R AL KEH/mE  RAX L THBERSE  UBHAKMEE - £E R
REFA R+ > ShomurafeHida(1965) e # si MR 6 B P HAME B E & > Bk
B EFH A A AL A Z AT » MScott(1991)F2Robertson(1997) £ & — 538 T
Sb—1R% 0 A F LOEMIRZM > BFERE THERMERS > M P 5128
ZHRAETEETENRY - AR GUERBRRGRE > RS TR FHMLE
M EEEBL -

£5&# 48 + o9 &M F # M 2% (Brown and Norris, 1965; Ross, 1979; Jones,
1981; Fiscus, 1982; Gaskin, 1982; Leatherwood et al., 1983; Evans, 1987; Young and
Cockeroft, 1995) » A E MM X FRBEMAER > AehanEEHiibEm
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# & ] (Robertson and Chiver, 1997) - B bRl G gn A EAHLEL -
RMAFH LARETRAABES - LB EPIHAN - LARKTREI LS
Wt B 75 Fo R M ¢ B # A M (Jones, 1981; Reilly, 1990; Young and Cockcroft, 1994;
Robertson and Chivers, 1997) -

EBERNEHPHRBRELES B LB RN & HlkoMyctophum asperum
REBEREBENTHT RS G &M A LRI EREK - BALENLT S
fo o REERRA AR AW BREAMAE Y » RAERMA T RIS 0N
B RABERLLBRBRANRIRSE O BREIBOERAE F
By BRI RTEHE -

HoHBEHRLEEBEARRIVOER - F—  BABRF L RBK &E4A
BPeyBIERER  #EALRMYEN  MASRL—RNRYDE - FETG4A
BRI ML AR TAR PEATLNG - B2 - RAM AFL R AN
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hRAK £:8 3
Prey k3 ) AL #F @EH
Order Anguilliformes
Family Congridae
Congridae(unidentified) 2 4.44% 2 0.07%
Order Clupeiformes
Family Engaulidae
Engraulis japonicus 8 17.78% 133 4.60%
Order Osmeriformes
Family Argentinidae
Glossanodon semifaciata 3 6.67% 3 0.10%
Order Alepocephalidae
Family Alepocephalidae
Xenodermichthys sp. 1 2.22% 2 0.07%
Order Stomiifomes
Family Gonostomatidae 4 8.89% 64 2.21%
Bonapartia pedaliota 3 6.67% 63 2.18%
Diplophos taenia 1 2.22% 1 0.03%
Family Sternoptychidae 13 28.89% 45 1.56%
Polyipnus indicus 7 15.56% 14 0.48%
Polyipnus sp.1 2 4.44% 3 0.10%
Polyipnus sp.2 4 8.89% 28 0.97%
Order Aulopifomes
Family Chlorophthalmidae 4 8.89% 22 0.76%
Chlorophthalmus sp.1 3 6.67% 21 0.73%
Chiorophthalmus sp.2 1 2.22% 1 0.03%
Family Paralepididae 8 17.78% 12 0.42%
Lestidiops similis 1 2.22% 2 0.07%
Lestrolepis intermedia 6 13.33% 8 0.28%
Paralepis sp. 2 4.44% 2 0.07%
Family Notosudidae
Notosudidae(unidentified) 1 2.22% 11 0.38%
Order Myctophifomes
Family Myctophidae 37 80.00% 2131 73.74%
Benthosema fibulatum 2 4.44% 4 0.14%
Benthosema panamense 1 2.22% 1 0.03%
Ceratoscopelus warmingii 4 8.89% 11 0.38%
Diaphus jenseni 2 4.44% 3 0.10%
Diaphus mollis 4 8.89% 7 0.24%
Diaphus schmidti 21 46.67% 564 19.52%
Diaphus sp.1 1 2.22% 1 0.03%
Diaphus sp.2 1 222% 2 0.07%
Diaphus sp.3 4 8.89% 100 3.46%
Diaphus sp.4 2 4.44% 2 0.07%
Diaphus sp.5 2 4.44% 10 0.35%
Diaphus watasei 13 28.89% 203 7.02%
Lampadena luminosa 1 2.22% 2 0.07%
Lampanyctodes hectoris 5 11.11% 103 3.56%
Lampanyctodes sp. 1 2.22% 1 0.03%
Lampanyctus australis 2 4.44% 3 0.10%
Lampanyctus sp.1 5 11.11% 66 2.28%
4 8.89% 25 0.87%

Lampanyctus sp.2
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LEE Y 3]

Prey #¥ Bt ¥ A
Myctophidae(unidentified) 5 11.11% 6 0.21%
Myctophum asperum 19 42.22% 871 30.14%
Myctophum aurolaternatum 20 44.44% 65 2.25%
Myctophum nitidulum 5 11.11% 9 0.31%
Myctophum obtusirostre 7 15.56% 24 0.83%
Myctophum sp. 1 7 15.56% 22 0.76%
Myctophum sp.2 2 4.44% 14 0.48%
Myctophum sp.3 1 2.22% 1 0.03%
Myctophum spinosum 1 2.22% 5 0.17%
Symbolophorus evermanni 5 11.11% 6 0.21%

Order Gadiformes

Family Bregmacerotidae
Bregmaceros nectabanus 3 6.67% 33 1.14%
Order Beloniformes
Family Exocoetidae
Exocoetidae(unidentified) 3 6.67% 6 0.21%
Family Belonidae
Tylosurus acus melanotus 3 6.67% 3 0.10%
Order Beryciformes
Family Percichthyidae 3 6.67% 9 0.31%
Synagrops japonicus
Family Acropomatidae _ :
Malakichthys elegans 1 2.22% 2 0.07%

Order Perciformes '

Family Serranidae

Serranidae(unidentified) 1 2.22% 1 0.03%
Family Priacanthidae

Priacanthus macracanthus 4 8.89% 17 0.59%
Family Apogonidae

Apogon carinatus 3 6.67% 19 0.66%
Family Carangidae 10 22.22% 105 3.63%

Carangidae(unidentified) 1 2.22% 4 0.14%

Decapterus macarellus 8 17.78% 86 2.98%

Decapterus maruadsi 3 6.67% 6 0.21%

Decapterus russelli 5 11.11% 8 0.28%

Decapterus sp. 1 2.22% 1 0.03%
Family Gempylidae

Rexea prometheoides 10 22.22% 59 2.04%
Family Trichiuridae

Trichiurus lepturus 5 11.11% 125 4.33%
Family Scombridae 13 28.89% 50 1.73%

Auxis thazard I 2.22% 1 0.03%

Scomber australasicus 10 22.22% 32 1.11%

Scomber japonicus 6 13.33% 17 0.59%
Family Stromateidae

Pampus argenteus I 2.22% 2 0.07%
Family Tetraodontidae 4 8.89% 34 1.18%

Lagocephalus sp. 1 2.22% 1 0.03%

Tetraodontidae(unidentified) 3 6.67% 33 1.14%

2890

#zt
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A= (A)FL5—ZE£#E (standard length) RB)F 5 - Eh@EFH 42X A L
BB EZEEOR D - YREABZBERERIABE AXREAFEHEE -

A species Otolith lengtl}—standa'rd length r2 n  Reference
regression equation
Myctophum asperum Y =5.3621 + 18.8036X 0.931 n=56 This study
Diaphus schmidti Y =-17.1602 + 23.8106X 0.940 n=13 This study
Diaphus watasei Y =-15.4378 + 22.0426X 0.952 n=9 This study
Engraulis japonica InY =3.4527 + 0.9812 InX 0.939 n=168 Smale et al 1995
Trichiurus lepturus Y =65.8751 + 120.5387X 0.933 n=8 This study
Scomber australasicus Y =-275.3961 + 118.0851X 0.977 n=6 This study
Scomber japonica InY =3.6437 + 1.2317 InX 0.968 n=163 Smale et al 1995
(B)
species Otolith length—w;ight regression 2 n  Reference
eguation
Myctophum asperum InY =-0.9400 + 2.2311InX 0.923 n=56 This study
Diaphus schmidti InY =-3.2705 + 3.7548InX 0.908 n=13 This study
Diaphus watasei InY =-2.6190 + 3.0922InX 0.931 n= This study
Engraulis japonica InY =-1.0158 + 2.85411nX 0.937 n=168 Smale et al 1995
Trichiurus lepturus InY =-0.0699 + 2.9280InX 0.920 n=8 This study
Scomber australasicus InY =-2.9787 + 5.624InX 0.944 n=6 This study
Scomber japonica | InY =-0.7220 + 4.0055InX 0.958 n=163 Smale et al 1995

R -3ty PR ERE - PHEERAGEL

THRAEHTFBHE - .

CFE o NAM AR > FAL

Estimated prey length(mm) Estimated weight(g)
Prey species N Mean * SD Range Mean = SD Range
Myctophum asperum 322 75.96+3.74 66.29-84.15 7.511£0.87 5.38-9.55
Diaphus schmidti 143 42.01£4.65 26.53-53.00 1.19+0.33 0.37-2.20
Diaphus watasei 78 126.35£23.72 86.18-166.86 25.08+12.52 8.22-50.08
Engraulis japonica 79 107.74+8.77 93.03-128.36 12.92£3.15 8.28-21.11
Trichiurus lepturus 61 555.04+40.33 496.20-656.51 66.04 % 15.62 44.52-112.53
Scomber australasicus 12 275.81£48.95 163.88-332.74 317.58+127.52  236.92-434.50
Scomber japonica 6 307.67+19.84 280.0-335.0 433.57+89.60 315.15-564.68
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AW~ EHREERTASERB(XRELERE ) OREF L)

y

l@\ ﬁ

i

B A Rk

N

Paralepididae RBF B A
Lestrolepis japonic HERASE X i
Myctophidae bk X
Ceratoscopelus warmingii B9 A & & O 3]
Diaphus effulgen FHERR X 3
Diaphus knappi ARERR O KA
Diaphus schmidti 7 R 8, o) 3.1
Diaphus watasei ERERR O 3]
Gymnoscopelus piabilis KIRIRE B X KR
Lampandena luminosa BRIEE X Hn
Lampanyctus australis BB E R X Hm
Lampichthys procerus BB X -3
Lobianchia gemellari HAERE X HE
Myctophum asperum HeRila X A
Myctophum nitidulum PIERA S X Hl
Myctophum obtusirostre il e O KB
Myctophum spinosum HRERL X HB
Notoscopelus caudispinousus B4 15 3. X HE
Notoscopelus resplendens  HXHE R X 3
2B BREREASBEXRARE ) ORAA L)
4 BE i Bl AR bE
Gonostomatidae 45k &4
Bonapartia pedaliota kv ke O &
Sternoptychidae M g At
Polyipnus indicus CPEBA R O P4
Polyipnus sp.1
Polyipnus sp.2
Chlorophthalmidae ~ # IR &5} ,
Chlorophthalmus sp.1 F k& &
Paralepididae & At
Lestidiops similis REBEEAR O &
Lestrolepis intermedia T EAEE O &
Myctophidae B af
Ceratoscopelus warmingii B9 & &, &
Diaphus metapoclampus SHEEE R X ]
Diaphus mollis 53 IEMER & X &
Diaphus watasei ERERES &
Lampandena luminosa FARIBE & X &
Lampanyctus australis BMSEE X &
Lampanyctus sp.1 &
Lobianchia gemellarii HRERS X &
Myctophum asperum HERLA X &
Bregmacerotidae S ke
Bregmaceros nectabanus BERE O &
Trachichthyidae K87t
Hoplostethus crassispinus 3% @) &

Callionymidae

R#reat

Callionymus sp.
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HEA

A &1 4 BAXE  HE
Sphyraenidae £H A
Sphuraena sp.1
Sphuraena sp.2
AXBEBRARSEB(XRARESE  OREAA L)
A @18 TE O BEAXE RE
Paralepididae BRAHFEH
Lestrolepis japonica B A% %8, O HBn
Percichthyidae AL a3 A
Acropoma japonica B 5% O A

A H#EERTASBB(XRK AR OREF S

2

&g LA BAXE HRE

Tetraodontidae

v & sh At
Unidentified Tetraodontidae

& AR TR e AR

Enoploteuthis chuni
Taonius pauo
Histioteuthis sp.
Pholidoteuthis boschmai
Taningia danae
Mastigoteuthis sp.
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BB EGENTFESAE

EARBEA RN

[#&] 819945 LA Z197T46 AR REFHRAEN G BB AEE428
BEE o EF o ARAAFLAIRAEL > #2078 > 2D aR1THGE 4 4
REFHECSY TRURBBRS > OHEXNB  HRAHQAZHE - #95AH
B RER-R RVYREREBOFT L LD EKE K& nisakis sp.) » LB
GBTRRESE29% > ERECAEFLELNBAGHZTI% - X EHF 4
WA BB BB XATRARET TAELWBRERRAMIEN  F
AENSRMAEGHE 0B  BUAEABEERAN > LARRFEREZI A HE
G o KFFRBARS% - F R AEREI% - B RBKCTY - L TH
BEMBEREREAN  FENFLRNTRFEARTAHERTRE > AR
38 & -3 Anisakis sp., Porrocaecum sp., Bolbosoma sp. £ 345 ¢ R A > £ 82 > B
HHRGKETIBERESEA KT Anisakiasisz 5] » AATHBEELHE LML E
2o

[ Abstract] From January 1 to June 1997, Lien-Siang Chou’s has collected 428
cetaceans. Among them, 207 included at least 17 species have been checked for
parasites. The infection rate was 65%. Parasite fauna is composed of 6 genera of
flukes (Trematodes), 5 genera of Nematods, 2 genera of Acanthocephala and 2 genera
of tapeworms (Cestodes). The most common parasite is Anisakis sp. whose infection
rate is 29% out of total cetaceans, but 71% out of 84 infected cetaceans. The main
organs of host for habitat are: stomach, intestine, liver, blubber, bronchia, and frontal
sinus. The infection rate was not significantly related with sex. The diversity of
parasite was significantly related with species, location, and distribution of cetacean.
The infection rate of cetacean species with wild distribution seemed higher, eg. 59% for
bottlenose dolphin (gilli form), 83% for bottlenose dolphin (aduncus form), and 67% for

Fraser’s dolphin. This phenomenon could be related with food chain. The
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intermediate hosts are bony fish (Osteichthyes and crustacea). Anisakis sp.,
Porrocaecum sp., Bolbosoma sp. could be human-contagious, and there have been
thousands cases of Anisakiasis. This could play an important role in the Zoonosis.

J -]

w}

EROBHEE MEMEALE2E  BRABERAR - BEABAK
FHEEZHARRBENX T BAAYENRFERTR AT BRRELZNS
FHAEY HEZWERAZANEHHMARA  HBREIA XAARZHL
B TRERSFEZHABTLERAE LR IER RESE - BREIKEE - A7
DEGH S BREFGRYE EFEREBNERE URAATABELRGE
BE HETRAEBENYEN -RESRAREMEAREFENITF 248454
oo BRI ERERZGELF26-274 c AP ARG S HRAERIER 0 A
BHIHREBGAHTES > AEARERIZRIANFNZIPE - dAEHRFE
BEES  AXEERIT 2ERNQBREHEALAZFERT - THERES
BB HRI000FET THRARMRE R, 0 EXRGBEAARTREY -
EREERLGBRZMEREG SERXHYELAEFHIES - b—REHK
ZEFRERBAREGEEREL BB EZIEH —FRFARBHRIELEER

L EMT8FGHIAINEHR AXRZUE=ZFRAFLELZIATLER IR
EE-BEEMGBERZIAER HEZARRFT - ATAREER - RS
HEEHAREZER -

I~ AR BT 7%

HARR: 2250 ERXEHYELALETHR AT IR > A1994F
1A 2199756 A RN £ 4 A BN S QBARBETRERE > XRFAHREL
A28 R PR EFELMEAREF207H -

GERBKGAE  LBAERAS RN 2R ELEAVELLARE
Ritsk - 3BT RITMERSBEALBUE LR TRYHERR SHES
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BEITEE -

FAAABKERSE  BREVMARR  KEARTAZAE - 24 TAK
ZEAHA(IMMD)  RELERBAFRBE - REZABEALTRBASLEAR
R BRAKE - & FAME - FRKEH - B -

ARLRERER  HRBONELBACEERBRAFLBROHENE
REEERR% > EANGO-TOCEERBRESBAHITE - DA SHBUAFAR X
K (85% 7 # 85ml+78 B +k & & 10ml+824 8 Sml)iB & B & + AR &8 Racetic alcohol
Bl R RE L - B ERIHETO%EM(SS%H ) ¥ IRIF - BN 4E LA 47
FRFPRE » EAEARGESOMIH6LEH20m) PR BARTELBNFZHERE
£ -BARLTZEFHABIHEIBRFE  REBZ R IME - FE
Semicon’s Carmine Staining system 2 % (Semicon’s Acetic-Carmine : &4 & 100mi+ 7%
£47K100ml+Carminel.5g » 4 A B w24EBHE X T0%BEEHE) o L EFHMALH
ZKRAME » 81520048 - KGBREE EREARE - £ EARIPARE
FE(70% B 45 98ml+ 28 5% 2ml) iR 3 - é#iéz%@#&i&é& &R ZENTOYBE A F 4%
bR FE o R GR R NISYIBAEBLAK » 2 1% v A B EFast GreenF R A ¢ - # R1
TEAZEUGEBERELE BXAHNALXBURERFENERUTREL IS -

Bt o ok L P44 B s SPSS(Statistical Package for the Social
Science)for Windows#t it SR B AT H B R 547 247 Fik A &F B3t H ik
(Nonparametric statistical method):# 4T 5 #7 Rk & - k&35 F F F #& & (Chi-square
contigency independence test) » Kruskal-Wallis one-way Anova test > Mann-Whitney’s
Utests ' A H AR AEE FEAEIMAGE - HAUTEF - (DB X545 © &
#(species) ~ 13 (sex) ~ #k 4k b5 (locality) ~ BEFI (/A R LT R E(c.0.d) ~ 43k
o4 45t (distribution type, S AR FREZ S H RLFBRHESHLIERF - QF 4
&34y S - S48 Y F M (faunarichness) ~ F 4 % B (intensity) ~ & 4 2/ 43
(location) ¥ B F - AT A #3169 835 & R 394818 & 69 3044 15 iE(correction) » 4 A &
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%A * (LFisher’s correction(2 x 2 Chi square) - (2)Likelyhood ratio (r x ¢ Chi
square) ° (3)Tied data t correction  (4)Mann-Whitney’s U test/Kruskal Wallis one-way
Anova test -
I~ &X

B19945178 2199746 A Ak AR F A SRR ARSI B ESFRE] -

FRIZAMEFTLEZESFAZI LA BT BHIFR2 dR2THREZIBHER
$HOE  EARRA  RAGH) 4HRCHE) #HICE) AV HAEF B A
B RTHFERM - TREFAAIATEIRERNGZ R4 & B84
BZ 1% -

BRIZEHEREEZEIIFLS HRITORERLBYFTLAELS
BB G A (Unisalissp.) - LBRINEE TR L EHE29%(RIR L F]) > BB
RAEMELE - BA%BORRGE - TERHRFEANTGS R
B B%E S AL E 5 AET1.43% (3R L B2) -

S FEGIRZE A E BEWEIIN R BRATREZCE Z £ BRI
THRGEBENFTLESA TS HE -

V-3 %
(D) Sate iy
BHEOFLEBEENS ORI RETLERONR2BAG IS - #
HREOF  hB2B - K A&SE - HAKE -

1% &

e Campulidae BE Z B REAEEFANGE FHLHENBEE XBFE
Mo 3BHENEZUAELBRENREUARFGRATHRNIBKAT ~ P ERSY Y
&AL R AL B 5 =2 - K P Zalophotrema /g & Zalophotrema
kurilensis(Gebauer,1954) £ 3k & 4% ¥ # 3k 4% - M Lecithodesmus sp. £ & 5t K &
HRKFE > KL delphiniF £ 7> B G (Delphinus delphis) ~ L. nipponicus %
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4 ?Globicephalus scammoni, Japan : L. spinosus % % % e & A K -F# 8
Balaenoptera borealis(E ) - Orthosplanchnus sp.3i| % %1 Phoca barbata s #4#
Enhydra lutristg HE & » ML S B - WA ERGHERT  BZHREN
W M - P SA BT - A LA 8 ST R AR A AR -
Boho FUEGARERERRNCA > KB ROREF A - — LIRS
BRUBRELEASDEROLEME > NRMAAREZEARE > B OEY
w%ixﬁéo

2.4 s 38

BRI E E A B Trigonocotyle§ » LB HHAH LA wEBMES
WL ERE BB HANKELEER - AAAE—M4E  —RFLENEEH
DH - BREBEERLSNEGY A WESHRENGIERTE S ABER
APH - HAPABROKES B —BRAT 0 BB BEFEY
BORE > ARALEMEGEARRARER2ERPRLABY  sheHEaE
FE—MRE ERAZ5HAANFLHRESREARE BT AAEGRNR
% 3, % (interspeicific competition) - Z£RAR L &HFF > B AMHBFIANES
RN PFAHER > AN TEEARSEEE  RUS AL - EBRERGES
% o MRk 3 &9 F K (intensity) & 48 & 5 (>500) - Ry G ERB T F R FIA2E 4 H

M BEJR A o

3.4 50

B R &G T Udnisakissp ARRF » BERBABETHRGIAI2E - &
DR EHRER S) LR ER0=130)427.7% - @ Btk A T ATERS
Porrocaecum sp. B8 B M BN K 6% #E o B Anisakis sp. 2 B R AN R B
REBEMAEHEH c MILREREEIEHNFTANGRGE > FLARERET
g%;\i\m%ﬁ%ﬁmiz%;‘i%ﬁé’ﬁiéﬁﬁﬁ%ﬁ#%ﬂ”m
%) o H 15 3R & Ascaroidea( (ps. 3t & H#n=13079) » 7 5y A 524t
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Crassicauda sp. ( RATESUER ~ RGO ATEAE) LA B EEA T X LY
BREHREREFANMRAEINN R AFR  ERLBEHENRER S
(heavily infestated) °

4.4 38 £ #R

¥ % % Bolbosoma sp. * Diplospinifer sp. » Rhadiorhynchinae(#% #&)% £
miE e RAERHE AL BHR AR 0 Y(proboscis) REH AT BHALE
o kAR P PR B 6 Bolbosoma sp. (o &R B EAR RI B B S & A0 B e
ERBA AREANFAM . BARKARASREORET  HMRF
(interspecic competition)&y & R A F A BABA RE @ 9B L AREF 55 -

(Dg2 4 & B F2 14
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Kogia breviceps g hREE 1
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[ Abstract] Carcasses of stranding marine cetaceans were collected to understand the
differences between species and their basis biology. These studies included X-ray
examination and dissection of muscular and skeletal systems of cetaceans. Thirty
cetaceans belonging to 13 species have been studied including 5 reconstructed skeletons
for display. Total of 789 skeletal characters were measured for further morphometric
analysis. Two embryos of Feresa attenuata were also dissected and the gross anatomy
described.
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(PE9712) ~ #4581 &(PE) -~ % %2148 (KT9701) - H%8%5% (PT9702
PT9703 ~ PT9704 ~ PT9705 ~ PT9706) ~ & 4 & %1% (PTI701) ~ k1B Har2 &
(KH9701 ~ TD) ~ Sk %1 & ~ A B K % 482 & (TNI606 ~ ILI701) B #}# K % &3 1
£(ID) AFSECHAHERFHEA -

HERTH PEXREHARAFT HWEF-BF - -FF  FHF &
BREELAT9E - AT CRAARTRER - HAERB - MRS~ ERERERA
MERRZEE - BF~FF AT - TRFLB@E - - Bw) - &8 FAA
A2 AR BB R R 8 ESUERAMBEEH A - RARA NS
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S ol B R GHRZES 0 SFE—FHE -
OB RETE ~ LA 4 % B iR Fig.l - Fig 10)#5 i » T4 B 5p
RERRFERZEH -

F RS F R (Skeletal system of pygmy killer whale)

INEEH M FRET 5 R R R ¢ PaE R (Axial skeleton) & MK BB
(Appendicular skeleton) = ¥ &5 % &3588 % (Skull) > &% (Hyoid bone) » H4
(Vertebral Column) * g7 # (rib) &R A§F (sternum) ; KAk B 88| &.3% B4 % (pectoral
girdle) & ATRLF @ BE% (Pelvic girdle) %G A —# £ 4 £ %% (imnominate

bones) °

I+ P58 (Axial Skeleton)

(D3 % (Head Skeleton): #MSABAE T4 F - BAF (Skull) > Ad#H %
FRAETER > RTRAFUI FREFZRGAHHMHE (Synarthrosis) z
ARE > XEFE > TRAFTA-Fi > WMENFHE -

1.85 8842 (Skull proper)

NREBSABRAE A RN RHE ) EEAT 5 & HM (contralateral) F
Z KANBRBKAR . %% (Ethmoidbone ), 45F (Vomer) Z SMalék . %R
# (Frontal bones) 2 M4 . AT4AH (Premxilla) R E4AH (Maxilla) 2
L 1# %A (acending processes) . £ -5 (Nasal bones) AR TEM F
(Interparieral bone ) = stsh » ATk & (presphenoid), AT4A#H (Premxilla) &
F48F (Maxilla) 288 F7L (Infraorbital foramen) £ % K /4 R # 45 -

SEERA Y 5 &AWL 0 25 $0ReE (Orbit) #v ¥ Nasal passage)
E F (pterygoid bones), 12§ (Palatine)R4shF (Vomer) thEE k% A A% %

A FL (Fenestration) °

2. F4 % (Mandible)
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T4 B ded & F (Dentary bones) #5% ' Mg AT3R X T4AF M4
(Mandibular symphysis ) B m R A— ¥ B2 TH - HF—HFFTRAERST
43# (Bodyofmandible)B EH X » THBKE - ¥ THRESAEGE
Bl WANIIRE ; NERIK 0 GATIEMN @ PRI A A M E THAE TN
Z F4E AL (Mylophybid line) @ AN F4AS FALE ; SERE - A
% % (Coronoid process) & # 4L (Temporal muscle)ft # - *4 % (Coronoid
process) fERREEPY °

F-REFTE BT E - HAENOLHEN > FEEFMEE

% 5 # #7L (Mental foramen), 7 F#& % (Inferior dental canal) & F 4A
. (Mandibular hiatus) + F4A# 4, @ % d7sL@B -

Bk R (Condyloid process) : &% T ABAHABMZ M R TERAA
% 2 W] 8 5747 4 A F 4R (Mandibular  head) - Bl&F 7 SREAZ THE

(mandibular; glenoid fossae) ° ;

%% (Hyoidbone) @ BA—hsamMBoEkZF » AWBEZHFRT
BARZE > BB GdNERESFHF (Median hypothyroid ligament) #
i & 3k #F (Thyroid cartilage) » H &AM N AN HF °

(%4 ( Vertebral column )

R4 B A (Sacral vertebrae)

HFirAdtHER EHFM (Vertebrae ) &4 Mk A ki - KE
HEARE > FELERFEARE 5 (Cervical vertebrae ) » Bg#
(Thoracic vertebrae) > f&#t ( Lumbar vertebrae) » & & (Caudal
vertebrae) ¥ w# ; EARAABE LRZ TR FAZRE ZHNE
TEMNRBELRT -
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() # 4 2 B A

B2 Fid BT AR 0 BP R ZAHM (Vertebral body or centrum;
diaphysis )& # #F Z #£38 (Vertebral arch) o sbRIFHEAR— F 2 KT -
#HMEFL (Vertebral foramen) o 2% #R3BZ ML > B0 Mg — &4
(Vertebral canal) > % %% (Spinal cord) Z i@i§ -

1#8 (Centrum) : A—AARBHERFIRAEKETHE  BAFEZIH
Mo MBZAARRMEE > LA ERIK2 8 (Epiphysis) - @ gtia 4
ZAAEBARAHME - RBZ A SRR R M AL (Ankylose) -

2.4 R (Transverse processes) : A @EBEEIREOLLERIMIZRHF
ReMRAGHERME b/l mR - damk  HOARIHPE RER
AR bR K o |

(1) #45 (Dorsal Tamina) # (Diapophysis) * % e BHE (rib) 2 & 4

(Tuberculum) 7% B & °
(2)BL##4R (Ventral lamina) :Bp (Parapophysis) - % 69888 % (rib) 2] 34
(Capitulum) £ B & -

3. (neurapophyse ) : A2 4% Fde 0 €45 : HI (Vertebral arch) - X
(Spinous process )

(D3R X B4 429048 (Vertebral arch; neural arch laminae) : #8882 & 7 &
A—FHFR  AMARMEIL (neural canal) b2 R FAR - M AHIR
(pedicle or root of vertebral arch) - RHH S BE 2 RARMEG & o £T2-
T1l ZERBRER—KEFR (FRER ) ERRES -

#e3R (Vertebral arch) 27 % # # F4 +778 (Intervertebral notch) » 44 ¥7 /8 i@ ¥ &
R e

(2)# % (Spinous process ; neural spine) : A AHINFIMEF ZH LERL > &
B REMMRIRHELSE  SbBTFHED

4. (Metapophyse) : B7 (Oblique process) * f##R%E (Neural Spine) E > %
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B EEALZ AL o

5.8 & F( Articular process ) : AMLANHEINATE Z AR Y BAL 0 B HEF AT
& R (prezygapophysis) $#:F 1 M & £ (Postzygapophysis) -

6.2g4# (Cervical vertebrae):

DRESAMER £18 0 A E (ib) > RATX —ESAME HBEBRZ M AR
BEY > dHem R EMH (Atlas) ; EHEE W (Dental pit or fovea
dentis MESTHE = H i $y - F—. —SEHHRMHF A2 (Ankylose) A E
M & (Atlas-Axis complex) #4516 X# R (Transverse processes) & ik
% (Spinous process) - & ¥ M H4E AT R - ARFEHRAK
AL AR T AR R B -

SEMHZ M F AT & % (prezygapophysis) fr# #3R (Vertebral arch; neural
arch laminae) # 4% ® (Transverse processes) * £T5 # Z(Metapophyse)
mAETT Hk o

7.849# (Thoracic vertebrae) :
£ 1348 BEAEARMEMS @ (Atticular pits) *» B F Z R EL -

Wb M ZREBARE  MEHHR - BRFEZMEIHRS 0 K
b/ S
¥ —B4Ms5E  (transverse process; diapophse) $L % —AhF (rib) X & &
(Tuberculum) s A& > % —AhF (rib) & ¥ — A (Sternal rib) A4 F 4%
(Manubrium) B 8 » $ —8)F (rib)Z/\8i(Capitulum) 2% SAHEZ A
#e4% (Ventral lamina) EBp (Parapophysis) s, b & -

BaHERE R UEBE M & (synovival joint)$L iy B (rib) X 48 (Tuberculum) %
B A o

8.5% 4 (Lumbar vertebrae ) :

(D# 8 :16 M@ -

(Q)#Fa#e (Diaphragmatic vertebra) : T3 -T6 ZiBE MMM > ARAEK
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FZ #TB 8 & (prezygapophysis) St R FH 2B M HE
(Postzygapophysis)
9.&# (Caudal vertebrae) :
()&t a :34 48
chevron : A£¥—E#AE— chevron %&£ K% % (Epiphysis) 243 -
(V) B & (Ribs):
ARAEERMZINYEREREFRE ; BREF TR AERME
Z ¥ H—MF aERIY ; LR (Vertebral ribs) - BLERZ 49 i
(Sternum ribs)
AU ARG B H M F 0 BN AR o B ARMRY o B R HE R B R 4
R mAABMNEET > BABRY > HNREM AR E -

1.#8) (Vertebral ribs) :
BEMEZ A E R M S AR IRt 0 B H ARy

(D@3 (—)& s K4 & (Costal tuberculum) B4 7 Bh B 3% shal 2 %
BB WERBEZREYD - |
EREETNABMETARAL ; RE—RREWRHF A > A& F
— @ LZRMEA REMAZFHE - (=) W RHEMER  (Costal
capitulum) ARy FATMZ 5 VW ANE - MG FERE MY -
GRAHAARTRE—RE—RIMFTREARE  LBERWFT SR
2B ARG AE—AZF /88 (Capitulum) ) °

Q)38 (Neck of rib) : A Bh 3R S 1h & & ] 23R4y -

G)# (Body of rib) : % & By 45 8 2 5 Bh i o X el 4R 4047 ©

@R A (Angleofrib): BRR B H%F 2 ALY B -

(5)84F (Sternum ) :
RAHEEBZEY R b HRFALEERNR S BMMZIHE B

&R .

fn
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K F 4 (Manubrium) %% #7849 F (Presternum) - B F 2 % —#
+H A (Mesosternum) : & 4 F # ( Sternebrae) Zi& sy,
#% 4 F (Metasternum) : £ % 84 F 6| £ (Xiphisternum ) 2845 2 % w
&
Il - A B % (Appendicular Skeletan)
MATAR 7 # ( Skeletonofanterior limb ) T 4w IR :
1.849% ( pectoral girdle) :
S RHME (FIFF) (Scapula)R &% F (Coracoid) > 4§ F (Clavile)
2iR1E °

()5 B9 & (Scapula) : AR ATRIA Z =AM FIR » B RRED G EH

TH o EHATAR

=4 : 1.1% (Superiorborder) : 5% £ F 2 M FA & ; 2. #4%
(Vertebral border) & & #E A2 M F N4&% ;3. B4 (Axillary border): %
MERBZHEHRE -

=8 1.EAR MR A (Superior or medial angle) : % b & P4k 2
%A FEHMEZHA ;2. FA (nferiorangle): Ak @mpR% R 2 &
A JFEP L% 2 %A ;3. FaAXRLIIMIA (Glenoid or lateral angle) : &
5 1% (Glenoid cavity) Spksk 2 &k /g - TREPHEGZHA -

2 0 exeATak  (Fore limb) #45/t4 284k (paddlelike) & 5L 8.4 - BLF .
BMERRFATS » FHRIEEMI - B RESHAHRE > BT EILR
(Lateral epicondyle) - P E#% (Medial epicondyle) > #:5 & (Radial
fossa) - %% k3L (Epicondyle foramen) » & ® (Styloid process) °

R B E » FEHRABEHF=

(1)ig & ( Proximal segment) : % Ak3F ( Upper arm or brachium) D EH B
% (Humerus) * BhF % > H#doT
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Bk 37 (Head of humerus) : % — 6p Bl 5 [EAC Z 08 B 8 & > (LR AL F

iz MR MEREaE - ZMEFX - Bdrai (Baland

socket type) A& 30 & (Enarthrosis) -

M & A (Medial tuberosity) %/ & & (Lesser tubercle) : 24 # 8

SART T Z B IR AL > AR

IhMEA R G K& & (Lateral tuberosity or greater tubercle) : fr# 84§ i

MZIMAl 0 TRARGA Rzt ERNREH K- REE -
(2) ¥ # (Middle segment) %% 2 ( Forearm or Antibrachium) ° &3z F

(Radius) # R F (Ulna) -

#7F (Radius): MAEHZATTH > ARTFREZI—F  |IANR

FzE » mbFRH&Hm4% (Interosseous ligament) FEH/RFHF o

RAE (Una): A¥4EZ—% B¥ ZRAME (Olecranon)
(3)i& & (Distal segment) : & F2f (Hand or manus) * &,3£8 % (Garpal

bones) » 5 F ( phalanges) -

NEEH AT & EF (Metacarpal bone ) » &-FF (Sesamoid bones) % -
(DB (Carpal bones) : &8 (Carpus) ZF * AHIFBT 2 - &
Pl ERHE
a.¥ $F( proximal row) : B&H (Carpal bones): &£ (Carpus) ZF - ML
BiamEz - HEPRETARET > =% A NmIMRIIMA :
# 5 F (Radoaje) * X#& A% (Navicular or scaphoid bone) : {7 #
Tz o ARASMIZRKNE -
5 E > X 4% H 5 (Lunar or semilunare bone) : » E4r & X BRAFH B
Fxvh &L FPRF-
RABE % (Ulnale) » X #%#23k § (cuneiform bone) X=AF
(Triquetrum) : &—RAZ% - |
b.i&$k (Distal row) : 45 % (Phalanges) » & F 5| F 7 M :
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SAAkF (Capitate or Magnum bone) -

49 (Hamatum or unciform bone) : & $ eI 2 ¥ & B F RS @A -

#5# (Phalanges): %15 (Digits) 2% £A =+ ; £H5ds

ERRRAE 2 0 707 0 301 AR mRkRZEF  AZH

7 o
(I) #% A& % (Skeleton of postrior limb ) :f&#% (Pelvic girdle) & & F A -
1. &% (pelvic girdle) :

%Y A —HAL R4 F (imnominate bones) - BrAALPIH @A - ATIEE

cheveronbone 7 > MARNIARLEKHAKRN > B guEE R -

I~ R asey R
(I) & B # (Sacral vertebrae) - &% (pelvicgirdle) B A —HAL B L F
(imnominate bones ) ©
(IDSAMEA A R DFEHE -
() EFIEseF4AEMRE -
(V) &— & B RAKF T4 (Bodyofmandible)aEH X - 25 F M
(Homodont) Z 47k B F# @& (nondeciduous) * % 5 3k — 4] I o
(V)E#: (Atlas) £4#5 > &% @ (Dental pit or fovea dentis ) * 25Tk =¥ &
#e o F—. —SAMA (Atlas-Axis complex) % #1b AR (Transverse
processes) R #k R (Spinous process )

(VD) RATZ=ZERRZIRERS > RAIXIHEARIBRES  HREER
AR SR

(VII) (Diaphragmatic vertebra) : T3 -T6 ZiBEMEY » HHAEKFZA
M & % (prezygapophysis) 14+ REH 2% M & X (Postzygapophysis) °

(VII) &G8ABABETE—UE—RAIMETHRENMRE » LEEXRHF
o 8 BA 2 8 B e % B ¥ — 52 B B 8% 5R(Capitulum) 45/ -

(IX) $4F (Clavile) &1t -
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] 5 % B AL ( Cutaneous muscles) #1884l (Corporal muscles) & K #g -
BALX 5 B P SALE K BALE AR o P RALY SEAL  BRAL © AL - SEH
MREME R MBEMIEATHR LA > B EAALA MR -
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scapular ratio

ratio of scapular/ body length.
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Anatomic Study of the Fetuses of Pygmy Killer Whale (Feresa attenuata)

Wang,J.P. "', S. T. Chen? C. Y. Yao® and L. S. Chou®

1. Department of Biology, National Cheng Kung
2. Department of Anatomy, National Cheng Kung

3. Department of Zoology, National Taiwan

Introduction

Genes that program development control the rate, timing, and spatial pattern of
changes in an organism's form.  Allometric and hetechronic growth, a difference in
the relative rates of growth of various parts of the body, helps the shape an organism.
But, cross-anatomical and morphological studies of fetus or embryo are scarce in
whales and dolphins mostly because of the lack of samples.

The ontogenetic development of skeletal weight, rudimentation of the peripheral
olfactory System, tympanohyal bone and the formation of the tympano-periotic
complex have been studied (Debuffrenil, 1985, 1986a). Oelschlager also compared
the morphology and evolution of the otic region (1986b). Klima studied the rudiments
of the clavicle in the embryos (1990). Mikkelsen (1994) studied the intraspecific
variation in the lagenorhynchus in metrical and nonmetrical skull characters. Recently,
Vanderschoot (1995) studied the development of the gubernaculum. Debuffrenil and
Casinos (1995) observed the microstructure of the rostrum. Meyer et al. (1995)
studied the gevelopment of the integument.  Langer (1996) compared of the stomach
- ontogenic changes. Sedmera et al. (1997) studied the development of extremities
(hind-limb) rudimentation.  Tarpley et al. (1997) observed the external morphology

and vasculature of a fetal heart .
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From the embryogenesis, we try to understand the ontogeny, allometric and

hetechronic growth of the pygmy killer whale (Feresa attenuata) .

Method

Two fetuses with body length 450 and 850 mm separately from 2 dead pygmy
killer whale (Feresa attenuata) stranded on February 1996.

The fetuses were taken out of the uteri of 2 pregnant whales. Fifteen mm
thickness transections were cut crossly from head to fluke and the features and metric

characters of organs were analyzed following formalin fixation.

Results

The primary morphological patterns of organs for the small and large sized fetuses
were similar to those of adult. For example, some parts of the body such as brain and
skull were not symmetric. However, the differences during development could be
observed:

(1) The size ratio of lung, heart and liver in fetuses was much higher than those of
adults (Fig.3, 4, 5, 6).

(2) The respiratory and digestive systems seemed to be established while the
development of the nervous system including the gyri and suli of cerebral cortex was
not completed (Fig. 2).

(3) In the developing muscular system, the segment was distinct, however, the
sheath and tendom was large and as thick as muscle tissue (Fig. 1,8,9,10).

(4) In the small fetus, a penis-like structure was protuberent instead of embedded

inside of the body as some mature whale (Fig. 8)
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(5) Thymus tissue was observed around the top of lungs in the small sized fetus but

not distinct in the large one or adult (Fig.2)

Discussion

From the size ratio of results, difference in the relative rates of growth of various
parts of the body.  Pygmy killer whale are allometric and hetechronic growth of lung,
heart intestine, liver, brain and thymus.

These findings may offer some evidence and shed light on the morphological and

topographical phenomenon in developmental process.
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Fig. 1. Cross section of eye, tongus and lower chip. Nasal cavity, thyroid and

Meckel's cartilage was form.

Fig. 2. Cross section of posterior head. Brain cotex, tracheal and thyroid begin to form

in the small fetus.
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Fig. 3. Cross section of cervical region.  Spinal cord, esophagus, trachea, lung and
aorta undergoes elongation due to development in the small fetus. Esophagus and

trachea was completely developed in the large fetus.

Fig. 4. Cross section of anterior thorac. = Lung changes small due to growth of the

heart complex in the larger fetus.

Fig. 5. Cross section of posterior thorac and anterior abdomen.  Lung changes small

due to growth of the heart complex in the larger fetus.

Fig. 6. Cross section of umbilicus. Intestine and liver was distinct in small fetus.
Stomach undergoes more complex changes due to growth of the hepatic primordium in

larger fetus.

Fig. 7. Cross section of postior abdomen. Intestine and utricle was distinct in small

fetus.
Fig. 8. Cross section of anterior urogenital sinus. Epaxial and hypaxial muscle are
clearly. Penis-like structure was protuberent in small fetus. Rectum was large in larger

fetus.

Fig. 9. Cross section of posterior urogenital sinus. Epaxial and hypaxial muscle are

clearly. Anus muscle raphe are clear.

Fig. 10. Cross section of tail. Epaxial and hypaxial muscle are clearly. Chaveron

bone begins to form in small fetus and complete developed in larger one.
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Fig.5
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Fig.8
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Me s B aBREFR

FRF AR o M

[(# 2] RIRGAERHEBRFETEENEHL > BBRAK » LENGH -
#5-7Tuméy 1 h &H & E staining > MBF LA a SRS - TRANB
Foaf  SEFROFS I RBEG—SHE > @I KX oA LAY

B TATRIEARBERR N - FRASERAANE T > SL&FAMBFIR
¥ % AT-| i (hepatic lobule) » HMBAT /1 ¥ 2% 04 FFalst & @B R EH
5] 0 B AT s B0 R A i F (sinusoids) » TRATHH 69 X3 o B B HFRA Be By
Wtk RAPDEBCON MBS ESIE LIRS o BB T e N RS
BAE > RA 5 R RBRRE AL A o SRR E AR SR
BELE RERBOAELE  LARTEOLGERRRERE  HRAEGT
SALRHRE > R A LS REARAE - ARAWED » &858 8RAR

[ Abstract] The cetacean kidney consists of numerous small renicules. Each renicule
is cqmposed of a cone-shaped meduallary portion capped by a cortical portion. The
function of cetacean kidney is probable to increase efficiency and form highly
concentrated urine. The liver is the largest organ in body cavity. The hepatic lobules
divided by connective tissue are the basic structural organisation of the liver. Each
hepatic lobule consisits of plates of hepatic cells separated by sinusoids. The liver of
one stranded cetacean contains more adipose connective tissue than normal liver. The
nipple is covered by keratinized stratified squamous epithelium. The active mammary
glands in pregnant and lactating animals contain many adipose cells. Each mammary
gland opens through a duct onto the nipple. Near the openning, the duct is lined with

stratified squamous epithelium. The wall of the nipple contains numerous venous
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sinuses n the connective tissue. Cetacean cardiac muscle has the same type of
structures as that of other animals. The subendocardial layer of ventricles contains
Purkinje fibers( the specialized conducting cells). The Purkinje fiber has a centrally
located nucleus and peripherally located myofibrils.

| I~ #%

BHRBOAVEEARETER  ATARSFLE  REGEFELODE
BREALBAOBERTN  EEROBBNRAFAHNAERE - badits
BBE  TUTRARBHMALEARAREEFTERAGHG - 280 AH8KY
BB TRAT S MALRREBARCORA R ERF R LS A8

AR

IT ~ A8 %

MF &k

FiEaT0%eER TRYE  ARTERARST A& ER LB AGREE
T BRIk SS%R BT R AL B BAL R R ZIE > SRR RIZNE BT &
B RIR BRSOk R  RETABEN TSR 0 AR KEE
(Mayer’s haematoxylin) 2t &,30-4% » K& RAFS- 10048 » 5 5 ehey Fe i 5
BioABBRK > DR EHILBR - RERTE L ENS0%HH T » 238
M HRR - Bk ER100%H BB - RAZ K A BMET 240-10042 R E
ArzgEAEbe  ARBEER -

(D# &1 R |
AL REFGERGAEREZETE TAI0%B 5K - BEKHE > BN GH -
#5-7 u m#y 7 B 4&hematoyglin and eosin staining44 » BME LA B it fo 8 BB

% o

O~ &%
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MF & A

FEATE A iﬁﬁ-‘%’d#ﬁ —EBREERGTEWR  BEAHN > TEERK
R AR o BAWERTY > AHREAL  BRELCTHRSHER  EEIR
REHFE -
(D)4 %9 B

BEakih ATHERRA

B— HRER F4

B koM E BUE & % a8 sy Tunica albuginea &L » FAGH ZalEd (st) &
A BkAREB o RS BKE SR - Stroma T 4 4 stromal cells » & & ~ f5
By & -

B= AB. - 2GARGKIE - ERITHOERA - FEAMAR T LA -

Lamina propria ¥ % # & /1 &(I) A7 » Thefe £ RBAHMBERE W - ¥ HE
REH BB FaBER > PFERAELBIEANR— 0 BBHREGS) - B

BAHARTER -

B= BT BEEE AR ERAFEI(MC) > F2 5B 6 4EE T B AL
(smL) » FEIARRK > BIEE -

B~ SHLETE(EmC) o PR EBF R WA R BBk S
B BRI S o

Bl & ~ SHL ° B &Y subendocardical layer4-# & Purkinje fiber(pf) @ & —f& 431t &y

o BkA% % 4a B o Purkinje fibers fmf ik — X ChLm A X 0 mEBEBER £
myofibrils 8] 2 # 4 B B B - cmL--SALim a4 @ -
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BXx Rl -REB,AWE > ZNE AMucosa> G4 BE T LRV ERGH
M A% ° Submucosaf| A 4 & 42 85 & - 75 AL - Muscularis externaris & &8 LA »
N BFAETEI > ShALGRETFI - FKINE tSerosay 4 & 4a L -

Bt B8t BHEEREAHEKRRLNRE  BEREKLE & & (Intestinal
glands, ig) > 4% #*lamina prpopria °

B % BATR BB - TR S BRAGET > bW asR AT K35 AT
1 3 (hepatic lobule) » BEAT /N5 ¥ & S 4 - ATk BK & 92 & S0 B B8R 0
-5k 40 FF bm B P 5 . 5 (sinusoids) » T ATHH 40 % e o 7% B SO AT IR A B B 3 K -
PE PN DU YN T T TR

B/ AB- F3 c NGB FRAESRETFLE  RAAHBYARILE
LTRRTERHEFAERRFEA) MAESEHRALENE » miffF S,

AEARAE  ARNWB) 988 R8E®B)-

B+ 8% - dtn A TURARAN S EN el LHALEGAB A LR - i
B REf RN ERMAH -

B+ —AB-~ 3%k - BEFHIREILRELE BAFZ 50BRE > REIEYH
tafE > 3 A collagen fibers ~ blood vessels7pAr B f -

+= - BB BEE®H S I k(enicules);iz &Rk — B H K BRI KIEER
%/ - &£ /& MW R, Bowman’s capsule ~ proximal tubule and distal tubule °

IV ~ 343

45 48 ey testisH R gk, #h#4 (immature) © H seminiferous tubules#y %42 /[ » M
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tubules fd] & connective tissuefk % - A % &#7 (pubertal) #ytestis » ATseminiferous
tubules#y & 423 X > EpE (lumen) HR - EA M (mature) &testisHE 42 B Aol
A BHERT R F a4 » Mtubules B #yconective tissue ) X &% (Hohn
A A etal 1985 B — ~ A, B — B 4%3RCKI7068 # K BRKL. hoseiR i, # A

testis °

*% £7 3L 58 Y epithelium F 7 lamina pr0p1’i575 # % # 3K (lymphocytes) 4 gk
B BB ZBREH M o LA E LA ¥ $ venous sinusesiF JLEFR A Kby -

A 73 F #subendocardial layer=] 8,4% % & 3k g4 Purkinje fibers » K& —#&
cardiac muscle cells & fe X B Bmyofibrilesfifibers » B # X # cardiac muscle cells &
e R Bmyofibrilsfs # B B ° Purkinje fibersi$ v 3k{% % £ % » 3| #ecardiac muscle
cellsty i 4 (Rowlatt and Gaskin, 1975; Van Nie, 1987) -

BRANBETORM  FEFRGFS I REEG—FHE > oA R
X RERFMR » TITRERRERRG I  SHARELATREAXK
B T HE  BUR S &) Bk ¥R (Gaskin, 1986) -

VAR = 4.3

Gaskin, D. E.(1986)Kidney and water metabolism. Research on Dolphins. M.M. Bryden
and R. Harrison, eds. Oxford University Press, New York, NY.pp.129-148

Hohn, A .A .,S.J. Chivers and J. Barlow(1985) Reproductive maturity and seasonality
of male spotted dolphins, Stenella attenuata ,in the eastern tropical Pacific. Marine
Mammal Science,1: 273-293

Rowlatt, U. and D. E. Gaskin (1975) Functional anatomy of the heart of the harbor
porpoise, Phocaena phocaena. J. Morphol. 146; 479-483

Van Nie, C. J. (1987) Todd fiber-Purkinje fiber- in the wall of the right atrium in
dolphins. Aguat. Mamm. 13, 103-104

KIiEE 1996. 6% R B BRTRERGFHRRKALAZAR BILEFR
£ BEAWMBEA > AL
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NS BB L ARG ERIESRER LB 2
MR

RIEEFER - FAEE

(HZ2)] ATRIANESHEARNAPRERALTEL > ALY ER
RIEIEBRAGRBPREBRETLARRAERLROAL - ARRETREAM
BRRA R A E ) B8 LB 0 T & I R IR Z R R B B
BRI Z M1k o AARAABINE2AREINSFA4AL EHEMBGHIRA
ENEHBIEREORPEREA RENTHAENBHRE -~ B - %
EFERAARE - AEHM A BB AISE(RIBKRSSE » BMEZRE3E) -
AREESBZES F—HHBERARIN o RET & & LR A A
Ehlmth ¥R M A E R A B 0k BRAMERH A ALarde £ & EX S
R GukeRAnt EVRXRER YL -

st ey EF KX B | L=76.2%xp [0.686/0.756 (1-exp (-0.756t) ) ]

R EEFEKXS D L=144.69exp [0.066/0.159 (1-exp (-0.159t) ) ]

Eoy R ARAE RS BREMREREREATSRERA AT LS
BORTER > BEAOBIBLAY  ERATREREM ARG EREFRH 12K
BRHB2003A%  MAFEG MM R M L EA 5086 1« % =45
SAEBEGSIL ABHERNMBYAGA-BEERGSL  BERTHE
R BRRAMEMERY  mBURA S an RS EABEGMEE - 28
EAMEGEBA M AMA SRR AHEERT  BEARLBHBAYK
SELME R IR e B BB AR ELRASFERREH  RAA
AHEEORBPRBRIARLER  RELARRENEBABE - AR TR
K WA ESHEA MR TR BT R BFRELIERRKFHEIRA Kb
e %M AR A EMATREERL - WERSZ L EREEE)R 0K
B EETRARANBREF EZREAMK  AFRELEFE—F 2L

FREAFHa o
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Age growth and sexual maturity of Stenella attenuata from the

northeastern coast of Taiwan

[Abstract] In order to investigate the life history of pantropical spotted dolphin
Stenella attenuata, the determination of age and sexual maturity of 118 dolphins which
were collected from I-Lan, north-east of Taiwan from Feb.1994 to April 1995. After
measuring external morphological parameters, photo taking, the teeth and gonads were
collected. There are three parts of results: (1)growth modal: according to Laird
formula, the growth modal of female dolphins was: L=76.29exp [0.686/0.756 ( 1-exp

(-0.756t) ) ], and of male dolphins was: L=144.69exp [0.066/0.159 (1-exp (-
0.159t) ) ] . (2) Sexual maturity: the average age of maturity of female dolphins
was 7 years old, body length is 198 cm, and of male dolphins was 12 years old and body
length was 200.3cm. The sex ratio of males to females was 0.86:1. (3) The change
of 5 skin color patterns was a serious variation. This variation was significantly
related with maturity of males, but not with females. However, the color patterns of
the female individuals with longer body length usually showed later forms.
Comparison with the results from the populations from the east Tropical Pacific Ocean
and south-east of Japan, the pmameters of life history of populations from Taiwan

seems more closer to the one from East Tropical Pacific Ocean.

-1

nu‘-

% % R (spotted dolphin)--Stenella spp.—/& 2 5 H A KRB R BHFHR 0 B K
% o8 % 43 (Leatehrwood & Reeves 1983) - 4 K-Fi# B AT34k A # e
# M —#E (Stenella attenuata Gray 1846) , AR EFE A H 4 > B LW HT
BRI 0 % F A ®FEp A% (S.frontalis G. Cuv. 1829) (Perrin et al. 1987) -
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ERESHROEERUASEARE  RENKESHEI A BRAERARRE®
AU - — AT TrALARARBERMEERY HANKBAETRUBERAR
M REBK BENEBENRE ] c ERTPHEGEARBSBEERABETE
250 R EbETT H23AR B A RBRMETHEIIAR s TH22MR - @A
BHFEREER RB KT E220R (Leaterwood & Reeves 1983) - %4
B A B SRS MARRATRER(E]) BARE ROEHRZ— -

WA RP RGBT R 19605 RAeRBELR LY ABFMBHYAZAE
(Perrin 1969) : F ¥z RER F#E 3 F % (Myrick et al. 1983 ; Reilly et al.
1983) ; A7 # % (Hohn et al. 1985 ; Myrick et al. 1986) » R 4442 T4
Reh 26951 % (Hohn et al. 1985) » RER YA EFT LR OIEFEHHE ~
He Btk ~ MR 0 R 4 F B R MR RN R 6
b~ BRmEsirmtr AR mEkEeIM1%4% (Kasuya et al. 1974 5 Perrin et al.
1976) - Ribih L3 § W EH &% (Perrin et al. 1973) ~ 545 (Perrin et al.
1979,1983) $iksBieh 5 47 B B4 (Miyazaki et al. 1974 ; Smith 1983 ; Perrin et
al. 1985) 2#: % - BR4TAHHE (Coe & Stuntz 1980 ; Pryor & Shallenberger
1991) % -

GFRARLEEFELARRGHEDEART T2 ELS MABFELBYAT
EH B FEH X ARB 2R A9 248 C 4 (Sheffer & Myrick 1980) - —
BES505XE » MR FRRATHT E4A RS ER (Hon 1990) -
Nishiwaki & Yagi (1953) & % —1&#| A 4% & 4R (Stenella coeruleoalba Meyen
1833) F i Loyl BB RHA R F# 5 Sergeant (1959) FI A £ & f KK T 44
4o 848978 & %% (Tursiops truncatus Montagu 1821) Ribdk > HRE G L&y
BB HETALEHAR(E2) HLBARHEHA LT HEDBRANE S SR
i

AR EBSH 6B RIS G0 BOFREIR AT S RR R AART  RBX
BRGBILERE > AL B ORI LFEG— I - MR GRS
33k AiMyrick et al. (1983) #9F % A A SR AR EMOMARE A k&
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AR A Akt BRRA AR FITEARE » B#EIEN ARG E
HARE R ReB U AN BEIEAERARERB MGG RELBRAAL
R (Kasuya et al. » 1974) R R K-F# %3 (Perrin et al. » 1976) ey 4ns
BRREBY B HRASARRARER Y RPRBRERL RRAZER -

I~ AT %
—BAKE
(—) WA EEITHK
BAOKERGRETRRE RGN G TR HRETRE A1994F21 & 21995454
Ao PHEARERR BROVTR - BLESKBERGKA  QENSEE - F
HEREY - TAABERR - RREGERE 0 RARFIMRME 1304 - A7
HeYREHERLAM  REHBR > L& TEHE-CBBR—BERGR -
(=) ¥
BRETEMAFRANZA  EEBRATET > B BREEE—RNOTHE
TN EERTHES PR (Hui 1978) » M LEATF S HMAEHMALTRAT ES
% (Gurevich et al. 1980) > HL@FR TR T RGO T & RUL FRH A
(Perrin & Myrick 1980) - REMHJKMEF % RRETRTREMATESH
$2 0 R NT0% EIBEME FARTE o
(=) 7K
BAME G BARLIAER HHEEAHBALEANMIEHRT L4 F
ARE—NBEARTES - BREANINESE PHBELLEFALYEE (001
) " HMEERE CRE CARZBE (1EX) - ZFALREAMNSAS Al
BEABUEMAEMEZREAVN » BRI BERERFHRAE  EFE4AE
BIF U KB E - kR EBARELEFLRTE  £FF LT 01— 1R
BH - p Rl BALEFLEMEER (001%) ~RERAE -RE -PEHE (1EX)
MELEATFTEANRARE (LEX) ' X FERNABBIBL  AIRARER
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BEk (1EX) &% (0.12F) ~ sk amity - AR ST — 5%

ERFABARE  AFHBRIAREBERATALT RS » BR— KAk a

& - LA Al AR T RGETER  HHEAL BERERPRE -
—FKmERE

(=) F&

F&AT0% s4BERBRTEREL  ARTERAEBATAQEA N TR4 TR
£ EBEGREEY - REBNEFSY HBER - ZE20EH 09 EBR T
BITHRR KL - RIACF AT EARAT RN REFRARIR RETD
Ao MR BEALHNK RETHAMBENT EWA > AR KEA (Mayer's
haematoxylin) $ &% > &Rk - HBHBAR  REAAHBTREXRYR - HAHK
T R AR BRRAET R40-10048 9 B R %R > REFH L4 kb > 43
BAOTRAFE  RTREZEET ELNRABEETFi NG ZHHRRALY
BMEATRIEGIE > RALRARS > BUBERBLER—ARTHREL
T ARG BB EKRTASES (Myricketal. 1983) - £ k#haastE&R 0 &
© B RKE BEFKEBRATEDr. Kasuyal 175k 14 6958 3% -

TR EROHKEBETE L RBERT—FH4A &k WwiKH %K (Sergeant
1959 ; Hohn et al. 1989) - #&# 4 #% (Stenella longirostris Gray 1828) (Myrick
etal. 1983) - KB4 oA A G RILIFERNNATHER LT EE T Lavs
RBEBUZFTAFRROBN  BRTHITEEARR L kBT H—H#NA
TR tEE R AR BAREAEAHTASERAHBRTHEAER » BT
REH-ARBAMRERAFRRESA—F - e AREERTERAN-BEEY
Hed AR HEEMRATRAEAATH T EZEREAAGLH  PTEHRA
REGAATHAGILEN  LHLETZATHRAMTARR 5 FIETHA T
TP E B EE R o

(=) REaH
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LNFRAER T AR RASKHEE T

HTHREES ATV IMBEARSSL  BERSABIRBERAS
PEEF A 0 LR I 495 % A &5 M (allometric growth) © &A% 4 &
BEMOKHETERXOHEARNREGORME AR EEREOENE T E
AR W -

2. EBBENH
ORI AR BB BB RR 89 F R B R TR 08 0 3508 B AIMOR
BA ks m e S M B B IR B SR LB R TR AR A 0 A A MM AR K83
HVEIERSSE o Ak A A Larid (1969) g EF XL (1) =L0 [exp (2/a
(l-exp Cat) ) ) 1 RIFKMEEFF EmRADH * 25 RAFHAE BT BLER L
BEFBARAEGS  SREAEFEXBEALLFOME - £ P
L(t) =AMtk

LO =HAFHRE

t =BfR] (BP &)

a =B AR ka4 Lk F (specific rate of exponential growth)
a =B R EHRZEE (rate of decay of exponential growth )

3. MEARRMMA

B R RS REEABEAHEE MAKKEEF SN RERER
BEMAMGK  ERABRRHEMOLERTHRE(testr 0 <0.05) » AT MR
ERBEMGMAALTAMELER (sexual dimorphism) # R FkFH

(=) 278

EPEEE R E B M E L AR AER R EHR 0 BPHEAL0%38 BARER T
o R EREFRE-SHFAEFEEWAEEEE 0K NEFRAR
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Rty —F - RBEFEMMRE T A SUREANFAESE — [ age
THAKREE  MEBARFMAIETAFAEAMRREZALHREE - REMABRER
BRERAEBERE  RFEANTREAGBREHTHIAEGLER - AILAA
B BRFERLPES —PRABETAEIER -

M EESHAMRK ( dehydration) - @32 (paraffin—embedded) -~ 47 4
(A BEA6HK) ~ % & ( haematoxylinReosin) ~ R&H KA - EEAM
ST 402002 B RERBELEARMA » RAZEESRAHARE -
MABREEES AR AR (immature) ~ 3 F&# ( earlyDuberty) -~ #% &%
#1 ( late nuberty) - RA#H# ( mature) ¥ WM& - FARYHMEE > diifim
% ( Seminiferous tubule) N &R mig b5 Hrk& > £8 ( lumen) &
REibtiitmis > e OEALGEE T LERGEZEM » LA IR
LTe=faal - AEANER SHeTNOEReRRBENREIH
EHRABNANEE S FOFOBRE TG B FENOER > EeETNRE
RéaBENBRBTHOED  NEBRX ARZARBBEF@BRR I
B R EETF o  WAERNMAAFT AR AAY T RNENANIF e
TR BAENRESE > ENERMEES @B ERE s Bkl
NEBRK FHAFANNBEIERCATHERRY  ARBoIBSREE
BRAEF B eENEHTF RIREZARCEERR - FAERNAH T
R FEARE T EME R -

BEM RS ARIE Perrin et al.(1984)FF BB EIF L PAEFTER » B ER
AP £ FHEE (ovulation) £EBPHF A ®H ( corpus luteum CL) - F#&HK
R AFEPEEH —REYHHEN pRIBLEEARAIRZE > AXRE
B B EEBFHAR— KA ~ M IEM K (permanent scar) #9785 » #5
2 &8 (cornus albicans CA) ZHHE M IF<H  MEREEMMTRE —E4H
B HPAZARKABEEREHE b Ta o FTHRRGWH A A BN ER
RECEMARGKIE REFLH A0SR RRRGHHE £X
AXBREBFAHIREAOTIE  FTARDNTERGEHAE - &
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W%i@ﬁ ot RAZEBHREELR -

(m)saZs & £ e 81t

AT gR B gt SHEARGOR KA SELEGBIL - 5 T ALY

RIERBHEA-AABRAROEY  IRAEABRESRARATHAN BB i

BAE g R B BE B 6 AL BAT R o AT RRAE Perrin et al.(1976) 8 2 Fa & 52

HHNERBBESALY

1- #4# ( newborn stage) : BKREEO—1602% - HEBASHRHEB LS 2
WERE > FTHE2E6  EmBBRA -

2- B&AM ( twoetone stage) : MALHAL—1T00% - HEHSHAAHEE
LFABRRE > THARRSE  FEseBHR -

3ohmBE#l ( speckled stage) : M EKHEE140—190 % - BHRAHSBE W EE
EAY EERMNER LT L&A RERH LR EME -

4- zepady (Mt H stage) T BWEREEISS—2102% - FRHMEB LT Fegm
BAARRERAOHARE ESBEONERENTEIRR - Hibib R —
FERI BRI BR -

5. mkeadn ( fused stage) ' B EIEI0—2300% - FHEHAE &G LY AL
ETEREBERRE ' XUBRIMTRIMER G - RABB T H e

Eh A RhAa o

I~ &%
— - BRaARBEFHHE
AARAEZBRALFIISE (ueth63% » M558 ) » R1AMA kiR T
HERZBR - F®H RBE-FR ETFRAZHRERBRET EWL B
RERBAR &Y (BAD Loyt Rhamagsbioi 2t  ma2 ¥ (BA2)L
HAERGKEANBEERRFHR NN TERATLERBERTSHEE
B LA d e Sl H R REE T Lt kAmnE 8 mit
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ATHEZE - LA RHEmRiAABENEE  BikRES—BATE— BT S %
N—REEeHAs  BHESBAATAPREFTHATESCZARE T Az
FI(R3) - BEMERH LGSR B2 TAGTERNEEL S AAB » /fs
H L9 %70%-100%; 9-1 A M B H % 9 B eh Tl Ebl D » 525%-30% - it
TEHEARAHAGEHGEEA » bR BH RGOSR A6EA - Bk
ERREPTRER  S—LRbEvSRREL—F -

B4k 718 EMEABREREAZBRALROBRESFE » sEEAN S
HFHAMELE - RBERT  MBEO=6)HBEIHF H1045-20624 » #it
(@=55)dk166—225 25 K v B K& T £180—19022 %4 > &35 AB 51 -
S6%; ML B B4 P A 170 — 190225 » f 2 A EMES0 - 9% o BER T T » Melt
FE A B 28Kk o HEFRI A E2—1TR c AP EREPTAS—6K 0 15
23 B8 6934.38%; Mt B P A3 -4 0 45D IABRE29.1% - FE R B AR B
BEoyd i B r B2 F85H (RD)F » SRR KRG BEEE P AES—6K - b
57.89%; R R BB AT F AR EB AN E P EIORUA » 1667.5% B FH
B AR R ERAAEI0R R L 4522 - 5%

= - mERAH

1. Sh3pRIEH E S48 R e R F o4

W20ES B EH T ARG REFIRAR)ZHAELE Y THERE
B EAEEARAERRORE A FARARS BEBLKSGHE N SEABEH
RERERER— - EPHERK (b>046) G LEBEFE RN - L
BASE A AR LAMMEEY  eHBRIARDRREIHAFR
SO0 E AHEMBERALE MEANTE - RHFLEE  AIEEK
Ak R kR

2 - FERROH

RIFESIE MBS EHNERSEHAREKEMNRKERRGR(BENERKRTE
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X
M) AR TR

L=76.29exp (0 - 686,70 756 ( 1—exp (—0-756t) ) )
HBHEHRETEXS -

L=144.69exp (0 - 066,70 159 ( 1—exp (—0- 159t) ) ]
A T e Ao B B 6 R RT6.29 0 5 AR MR 8 1k B AR R 144.69

N

3.8 & AR & F oh B 4

FAGHEFEI B EAREMAMAMERS)  AAEFHHAEXLT
e LogWT=—2.089+1.73 LogBL ( WT=8.07x10—3 x BLI - 73)

HetE: LogWT=—3.327+42.27 LogBL ( WT=4.71X10—4 X BL2.27)

E sk ag it REA24 ) BEREE 104 -5-204 - 5 BEHE25—93NF;
B AE SIS BREEI6—2250% > BERBASI—101AF - H@AFF
BRAZHNERBEEHEE (t—test ) p<0-01) B Thombi AR BERBE
fl 2 A e Bl 454t 30 4 2 (Sexual dimorphism) #9157 @ B AR AR AR
EEEMK -

= - A FE R

(=) et B 5

C BAHARESENRATREREFIE HPFREARARL (BA
3 19% BATEAS (BhR 4 T&h%F4A8 (BR 5) 28 Aa0d (BA
6) (BR 7)) RAAAMAE FPHMREATRERLLFGERBEZ BRHE
FHABERIARE - REAFHEET - SRTTHABEE B AARYMEN F AN
HEBZ £ A EIORRT > BESEIOATUT » FLEZRANNI00257;
Mtk FARER PO ERZFSH I A EEEPAIORA L  #RAEI9025 L
o BAEERSBBIOASE ALABRMYERZEFLESF (338.36+_99.82
2R BEANEEZY -
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M ERAERFWEEARE LRI FHEHBLHET (B 8) anEE
HEARED  BHRBAFLESAZRILENAFANERARBEOERAIF A
ANAE MAAERABRMENFANORARARS > B RS ABg
BRERGEFEERTREELAKE

(=) sfebbd R BB o H4

ARSI R R st R L A8, L PRAE TN AR 358 Ak
MR RAERE 3R ABGUEEEARIES  BE 2EFH (BAAH (BRI
BB OHF (RZHGE: HIERMEBERABTHBL  S8ATR - ZEAH
MAESTEEEA —BERDEOR  RATE—RPFHME - bt TH A%
AR E —RBEIPOFRA6K  THEBERRIFHERAHORK - H2EMMEE
$#%%mﬁ’Aﬁ%%@ﬁ—@é%&%ﬁ'ﬁﬁéﬁw—i'@&ﬁ%ﬂk
RIFEFABRBBICHMERERA28R  2EFREFI3EGH -

SEMER TR A H e P R tb A B F R ( Ohsumi 1964) » mA R ETIE
RS RYER LAFEAHIPS RIS ERALFLEFLAMEK
BEsaHEMAT (B TEAARFESERT ZAFRESHELAE
+ 02520 EEALASLZSE,MEAISON UG ZFRZEFH A
WA RTELTHBENTEY  FRHOASR - ARERARSGERT
EEREHFLEADAABRTRGEEL (BR 10) AR ALLEGITL R
—EERAR - BRISL-SAMA-RERALBE  BRIS2S -

- BB A F e

SHHIBEMMATRERAICHEERTRER S ARERBGERE
FEmGEHANBELA (B10) - ASEATRERT 3EARNERI A
3 4 58 mEMASER R HEB T A3 M x$26%) £F2 -
4 -SEAMA A - EHEATRERT 2 RBMGERG B FESH I - @
T EABOEAYT  RIEAFIGmEN > RSB ESHemE - K31
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ERARBYETFANA BB RIS A3 4 -

BE—F THRAMAREARSHM R MG AT sRMEATHLE
(BPREs| ) o B b EB e A RELE S ARR RN R AR R
o (G AABRMOERARBATEFANGAR calbaEgF4hn
ARBIGME)  BBEHBXSBH1-3HH4-5H R4 0 K% F A Chi—square
contingencytest £ /7 547 - B X H R Aotk BB E S E B ERE S
(X240 df=1 0 p<0 - 001) » b AR BB e de M BUAS, (X2=4.5 > df=
1> p=0.034) - i3t 5rif B R MK BB AMEL R — 2 » BAA AT R b Abb Al
MEXRIEANRABRERE WG Al 2CAA—BEARRAROEL
B BMARERGHGRD - EXMEBARORRBR D HEESZHELR
FTIARBTREEESG&KITLER -

kAR UA MGG (BlDRT > EEBATRAE BN E 1 aER;
MM F2H B EAR (Bh IDSGHEKEE LIS - 517025 B384 (BA
12) 5160—2002 % » %489 (B A 13)4100—2052% @ #5458 (B A 14)5180—
2064 o M F2ABR ARG K E A£160—1702 4 > F34A160—195
0 B4 A 1705 —21020 % » £581 A180—22554 205 o

IV ~ 33

— - EEBAHE

FAGMAEH A BN AL AE—BEERENLEN (AEAAL
£) - BEGY  EEARIBLGLEN (BEERASE) - HBALE
ERS L B F o SWALEAMAES (Perrin & Myrick 1980) -
AR o BT b R Wb g B AAER ( Myrick et al. 1983) >
A A B S ACAT RA  R A 0 A RS R A R AE - A
FMABBTIELOL ESMBETEHA T LAEXETHEE ( Perin &
Myrick 1980) :

1o 8 5 AR 0 AR 0 i TR B SR AR 3 MR K B M AE O



E b fEAeM G T Lo B F o ERaR  TRAOESE; 2 - G2 HHR
RAET— RS LA LRGSR T ENOE T L2 HERA
Al BREEAAFAA  BASAARLO AR ST LORREA/AE
BB 88 ( accessory layer) £ 4 @ A E A khadBadeEiR
FALSHAET EOFHET > B GAE T —F BT SILE 2
RREBGERSARKEREETBHOBMER  FAGERSELER
P o
AREABFERARE  ATEBHLAOFR - HoTEHESE Lol
WA BUMAFRARZAAS L LLBREMARR (BA Dk
BB ERF MR RIFERLRRENER - kb ABOTHATSE
BRAERABE  RASRGERTE L MASRAR—Z4Eo4R Bk
FHREFEERMER B> FFH—FRBRFHOF % - 4L - Kasuya
& Matusi (1984) $t Miyazaki (1980)75 & 3l B F) 454555 0 F  » & K
ARBEAREABEEE b Th o FARGSBEERRET & F The
kb TR TN R -

= kA

1- B ER LB RGKEETF

BAMEH R EARGHEY  BLBERAABEATHEATAEMASHZ
Ao B FARMEF SRS LS EAAEANS - LAMBEAIIE b
SEATHRBH R N > BUBRAFRFRBEZRER  RETEHRISN - BRI
Bla% Por 2 BN AR THEA LY BB AT R -

2 - AR

Hohn& Hammond (1984) & #f & 4 uA1% 2| S 28R LART 69 B BE TG IR AT AR
EBBH N BRANAZIBRION>EEYM  AEBRLFAEYS
BABA#B2FZN  RIFAFRERHB RHALBI602 4, Kasuya et al.
(1974)% Perrin et al. ( 1976) &95F 53R, » Ml 345 BE 4R AE OB WA AT 04 44 /%
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REHELRRER - BLAFR THOR AT s i2 RAH > 3 vk
HARBRBRAETESR - |

th R R T RARER N ESEEAOBREEARASE Y » AsbAas
HARRBRET ROV AELARETATRFS BT EBRERRAE )
R EEBE O E AR R(144.690%) CERBSHGSEL  FHE—F &
EREEAIRIBAL  FRUARBERHYRETENX - RZ > sy okt
 BAGBERRERE BABHEORKRBR (REFTERXA
L=76.29exp[0.686/0.756 ( 1—exp (—0-756t) ) ] ] # K fuKasuya et al -
( 1974) Perrin et al - ( 1976) 48 % ¥ifst;$Perrin et al. (1976)84 & K F & K-
L=82 - 5exp[0.4817/0 - 7172 ( 1—exp (-0.7172))]- #Btbd » HA K L BHHE
HMERAK  BHRAEOERRE ( 0.756,0.1727443 » BA~ & B RILA ey
REBERARK PR TRERRREVAAETHE -

388 & LB R M o 4R

Rt EAROBERBRMAGMAH  BREMNEHGEN - LERKF
# (Perrin et al. 1976) &K R4 F - Readet al. (1993)4+ #Hr & B BT A K
BRAGALE  BREAIBE BT RBAYRE A FARZATREMS
ARERBAKRES TR BERTHBEAFTEAMOES  LHLROEE
RKEHHBELARD  DERDFEEREINEAFTAY > HbbyBIA
LR ENER AT RS SR B IHMEMOREMGBT A
WA R G R

Z - RARARHYRRELEAATLZLE

HHEB RN (RERBIEERLEZM) ~ RATFE (BEHEALEILS-
25E) “RABARGLE (REEEHLE) ZARRREEGRFRER 1L
BEMRRHOESAEE  EHARFH PR - RRB R - RMLESH
Ak AAGEE (XR6):
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%198 % B B R I e5 ey 86 ( average age at sexual maturity » ASM)
Kasuya et al. (1974) 1% 8 A& R by 60 BP0 805 o #1 A AEH A hao B
EXRRERARTIFGR > ROERARGEARER A FROREIF dhZ
FR BB 8 0 RS MR RS T35 £ 8 Hohn et al. (1985) s
Myrick et al. (1986)8 % R A T # sy A2 B RMEAE CEM X RO BR
MEERER T ITBG 0 ES0%E R B MR I Sl o B R TIRE
HE ARG T Fd - EREFEED LG ERAEE o SR RT RN
BAEREASE - BEEE2E 0 BLEEHA LK F RS0 R RSy
MEE  EUARERY FRRIEEZ c BLBRER BEARKAFEGER
B MMROERIARERERS  ERERAF RGO EREER
SREREMEBER > B BERERS T A -

PRESHARBP A BAERR SR HBOBRERT > AT E LR
BRERTRER AT SUBRERER  EHOBRLIARSEHALR
KT 5 2 B AR, T 2 B A B = B 2 AR K - |

FIAE G H--E MR 398 Kk ( average length at sexual maturity » LSM)
MR ERAAAE CEERA R ERMEBERORE S BR 0 E50%eE K
EMAREAHBARERAARE - AAR TR LA F AR ARG EARZBET
MERT  WBRERER  ERAPRSERNFHBRERE MBS 2R S
RKRPH MR BB TR R R ERK -

PARSHAULBRAERAT AR EMA - ATFE PHABRYRARRMML
Hie— BB A2t S R K P F & Rk -

BSEBHAMIM > BAAERP ENSSNEAGRE ZILE - AR
MR R KT H YL RRARL -
AARGERARBRE R LEME% ( hand harpoon) * F R FHEHEZRARRE
Bl 488 % ( purse seine) » B RBRZ/EAEFHeyEM/A& % ( driving method) -
RESTHSHOLHELER  AFERERFFORAKRHEL ERARET - B
AR A BT o AL I E e RBER RSB B ATAR G
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ERE SREMHERESR - ERANAAET R Rk At g
b BWBETERREGERLTFSERTREREHIRRFEY, L2 AHNE Y
BARBRAREHAEFESF >  BLERASBRELFLZE KA HESR
ML RERT EH -

W MEBEEFZLR

ERFRET  MERATHEROUBEHLAAERBREMGM%  BErkien
BRI HERRESBERA Mg MER SN RBOFEAKB B 0 Bt
BHA RS HRARTE B RABS M -

Perrin (1969) Kasuya et al. (1974) & Hohn et al. (1985) # %ttt s
MRS CREARERGNG  BRAAS SHBEASBRBERLF A
0 mAML 23 4B AT AHREERRGFEKR - Kasuyaetal. (1974)
RE—EBREZ BAHS SHORBZEEATEAZLIMEAZAOEE; Hon etal
(1985 AU WA A AMAB R BARANE  THARLEE R ERERAT A
B 22 7T AEAS A H b o
et A O BE R AR 0 BE 85 SRM R B o B th A A B B =8 A R F; Myrick et al.
(1986)4t #H kbt $h st B RATEITHABMAE BROUEMARGHHEZELRS A
% ABRE S EREEEER T S4NGERNAFHRAFERN
A o Perrin ( 1969) &4#F XN A M6 53R 0 S M AR ey sk B BE VR AR
ToORKE R SHMRE > MANNAS 4ARE S8 - Myrick et al. (1986)R13%
—B% > A %BORTRER A5 —RBHX T 0 ARG EBATE LS
Aeug BLTRAHARBBXSEE—BEATRRERAMEGLG > @R
LREGFERTAFABRGE -T2 HEATHERORBESLERTER
HAREFRBE  PRABNEBIRBEHATURAES 34 X SHafkite
HEEH A EERBREEAN > RAGERMIEHRBMES

i HAEE
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EISERAT » AMBREMAREHMMERZKRIZE - 358 (2 1%) &
R MAOEEMERT » FH3L (77-5%) REHAR - T kiEp
R AR REAE R ENBARARE SR EHER L BERRE > B
E—FHREERET AU AR ARG TE -

AR s EEE 7 Npdey 558 A /4% (Phocoenoidesdalli True 1885)z
R E R BABARERANEREA R BA B TR - TE
HEHBEEHER MR EEMBRABRRRBAIT A RER R RSB
B #6545 % ( Kasuya 1978 ; Kasuya & Shiraga 1985) g $b85% K B
NAEFEFXBRABBRER  EERANRBDEAS A L FBRELE -
ABAF KA ER&E B (subgroup) MIBITHEZ B ZHE » Thom eyt Ea
BOENF BT EAMNITA  mAEERRSERA @ RITEME
A A5 58 F R W47 6947 2 ( Kasuya& Jones 1984) ; Pryor& Shallenherger (1991)
HEERKFAGEABEMRBORTRERZIEHARER  ERAL P42
FAAMGER  mELFENOERERELEN  AILARRRE S E0%H
2P BB REE—FRA 0 RRBG B G H BB AR EEE T 4R AS
TA 0 BBRE HHSMMR -

AR AERGRAS BEMAEMHER > ARFULGRA T > bR
(EFXNARE  RERFFAHREABEITAHALE  HTHEEREMEE
BEHHBIAENRR ARG ERESR > BILTHART R T K45 REM R R
HIEAR - ZREFFRITBEAER  MESAREL - BHE - AMEMRES
BABITRE -
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Fl. ER R T HIF MM BSE BN R B ER (Stenella
attenuata) ¥k - & - AME M MAE

FEMALE . MALE

SPECIMEN BLEN GLG B.WT SPECIMEN B.LEN GLG B.WT

NO. M) (YR (XG NO. (CM) (YR) (KG)

491 104.5 1 25 530 174 - 2

471 166 2 402 167 3

506 170 3 47 421 173 3

529 170 3 445 173 3

490 172 3 53 484 1755 3

493 177 3 483 176 3 618

557 182 3 546 . 178 3

468 172 4 513 1825 3

466 180 4 492 1835 3 61

488 186.5 4 - 512 166 4 51

509 190 4 505 170 4 - 56

477 167 5 463 172 4

494 167 5 578 172 4 67

497 171 5 502 175 4 515

576 171.5 5 56 517 176 4

444 172.5 5 495 1825 4

511 177.5 5 67 464 1875 4

42 . 178 5 60 525 179 5

465 180 5 65 556 186 5

545 180 5 519 198 5 72

4104 1825 5 60 - 569 182 6

498 183 5 422. 1895 6 71

526 183 5 63 528 191 6 70

424 1845 5 66 544 193 6

489 184.5 5 482 1735 7

582 186 5 515 190 7

4117 186 5 72 4119 190 7 68

4118 190 5 68 570 195 7

563 199.5 5 469 183 8

486 200 5 554 183 8

527 164 6 60 572 189 8

579 171 6 - 501 190 8 64

428 179 6 586 1795 9

4112 180 6 65 542 197 9

541 184 6 508 185 10

581 184 6 - 499 193 10

535 185 6 67 548 198 10

571 185 6 532 203 10

447 186 6

65 460 2065 10



4101
425
4103
577

487 -

4106
406

540

516
573
583
518
472
457
555
587
550

© 553

475
480
584
4109
558

187
188.5
194
194.5

200

165
176.5
190

1190.5

192
192
197.5

1815 -

200
205

190
© 198

199
202
196

195

190
204.5
206

N I e e el el o
O WM U WN R an

OO VOB INININIOGOO G G G

69.5

72 -

50

67

474
478
473
419
4115
476
4100
481
551
559
4102
420
552
418
574
560

182
189
194
200.5
207
208
190
205
215.5
217
217

0225

213
217
180

- 217

11

11
11
11
11
11
12
12
12
12
12
12
13
13

14

17

89

100
101

98
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*2. éﬂi%%i&iﬁﬁﬁ&ﬁﬁ’%%i&% (Stenella attenuata) ZF R
WRATIEAMRABREHRE S

. Female Male
"Age Immature Mature Total ~ Immatur Early -~ Late Mature Total
(yn) ' ____puberty puberty
0 0 - | 0
1 1 1 1
2 0 1 o 1
3 4 4 4 3 7
4 1 1 3 -2 5
5 14 14 1 1 2
6 8 8 2 1 3
7 2 1 3 3 3
8 1 1 4 4
9 2 2 1 1 2
10 1 1 3. 3
11 0 3 1 4
12 0 1 2 2 5
13 1 1 2 2
28 1 1 0
Total 35 3 38 12 19 7 2 40
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&3 BRI L G ARPRIER (Stenella attenuata) X 5MERR]

EHE—FEABARBEMGEHEBFTEX (Y=a+bX) #4t&

(b) ~ 3 (a) - AMER (r2) B A% (n).
a b - 12 ,

. M F M F M F M F
9. LEMRLEEA 11.39 6.88 026 010  0.258* 0.436* 42 50
3. LARR M ZIRE 1141 1276 034 009 0335* 0328* 42 49
4. LR HERIL 1428 14.04 015 011 0146* 0351* 42 49
5. LA EER 1456 552 031 011 0305 0341* 36 46
6. EARATSEE H ek 11.67 21.22 0.82 046  0.815* 0.684* 39 46
7. LARF % SR 18.86 1951 012 012  0349* 0421* 41 49
8. b 4R ih E BLAK 19.07 1314 038 042 0.665* 0.648* 20 32
0. LARMHELBE 466 1260 060 060 0907+ 0.892* 20 37
10. B4R AT 3% 2 5P 284 1615 072 0.65 094* 0.862* 41 49
1. RERGEAD A 3314 3663 016 015 0491* 0362* 42 47
12. MSEAGREANE A 7375 30.86 0.05 029 0021 0708* 29 38
13. sk R s ey b 2B 6005 2799 019 036 0354* 067+ 22 35
14, #$gaT RO E 55.29 2424 022 0.39 041* 0.648* 22 36
15. H %R o E 3784 2915 0.28 035 0406+ 031* 20 37
16. EPIAS R AR A 036 17.76 032 021  0.657* 0.182* 44 48
17. RFERAGEA 405 7.77 027 022 0559 0.566* 37 45
18. H W TR 677 203 012 015 0356* 0529* 41 48
19. #5055 % 889 275 004 007 0209 025* 41 47
2. MEREARTA 361 233 003 004 0438 0508 45 50
2. SR ET R 388 068 003 005 0469* 0078+ 45 51
20, BASEHT A K 1382 839 006 009 0321* 0429+ 45 50
23. MR R ER K 1311 6.88 003 006 0178 0232* 45 50
24 REEXE 645 741 0.09 009 0453* 0531* 44 48
25. R$EER 609 461 022 0.04 0.29* 0.368* 44 49
26. RSER 1.92° 235 002 020 0557* 0589* 44 49
7. WERE 203 266 002 001 0332* 0293* 43 49
28. HME A 505 295 003 004 0175+ 0303 45 51
20. ¥ ey B A 667 854 007 006 0488 0504* 44 49
30. LRAMHERSE 412 021 003 0.06 0.099 0327+ 43 50

xp<(. 01
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R4, ER RGN HERER BBk (Stenella attenuata) EXRFEH
BREEHRE - S8 -HE RAFHILFHEEGMLE

Range
Maturity No Age Body . Testis weight(9)
stages (yr) length(cm) . (mean sd)
Immature 12 29  167-198 13.273 4.188
Barly . | f
_puberty 19 3-12 166-207 27.758 15.883
Late . _ ) -
puberty 7 1013 7 193-225 140.113 55.208
Mature 2 12 190-217 - 338.360 99.820

RS EBRLW L ER BB SR (Stenella attenuata) 2%
ool k- wRORBIHMAEE CLATHER CARTaR

Age Body length Corpus
(y7) (c) To.
7 192 1CL
10 _ 196 1CA

28 206 13CA
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%6, € BRI DLERPIER (Stenella attenuata) 895 R E i
AR IARERFBEARDLERRRFEGHEL R K

BARSTEHx KT Hxx :’5‘7?*5&—2137’&5&.

143

$#
(n=750) (n=3527) (n=119)
1. MR B F#(yr)
‘ b T3 10.3 11 12
o 8.2 8 7
0. M AR ARE(CD) |
o3 197 195 190
B 187 - 181 192
o3 EMARNYEEEE(Cn) :
At : 203.3 200.7 200.3
HEdd 194.9 187.3 198
4. RAR&(cm) _
P23 234 226 225
B 220 220 2
5. ME (KM ) 0.76 0.81 0.86
*Kasuya et al., 1974. %% Perrin et al., 1976.



M. eWAE L EMBEER (Stenella attenuata) X FH. (¥#
AR RERVE S RBEHRTHALRE1994)

Ry 20 122

QL
T N * Lan Yu
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4

18 6 1

20 21 17 10 3 4 14

100

o o o o o
8642

(%) uotljxodoid

J] A S O N D

Month

F ¥ A ¥ J

J

(BakTlP S4ATAR AHB LTURFETHREIR).

B3, & RLIFLERPHBBR (Stenella attenuata)
RA—BETFREFNERHBILZHESFHE.
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(a)

B Hale(range:166-225cm) NFemale(range:104.5-206cm)

20

<160 160-170 170-180 180-190 190-200 200-210 210-220 220-230
Body length (cm)

Number of individuals
o

B MHale(range:2-17yesrs) NFemale(range:1-28years)
25 r

w

—f
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[ Abstract] We use the WWW (World Wild Web) which is develop most rapidly in
the world to improve people understanding the importance of conservation of cetacean
except poster, atlas and symposium. Taking advantage of the convenience of
retrieving the information, we use the cetacean world wild web to broadcast the
information about research and conservation. In 1996, I began to design the homepage

for cetacean, and we start to use the homepage at Jan 1, 1997. The address is
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http://whale.zo.ntu.edu.tw/cetacea

This homepage include four parts: the first part is Taiwan Cetacean Stranding
| Network (TCSN), we introduce the structure of TCSN, the mystery of cetacean
stranding and the treatment of stranding. The second part is Cetacean Committee of
the Society of Wildlife and Nature, this part includes the discussion page, people can
discuss the question about cetacean. The third part is Cetacean Research Laboratory,
we introduce the members in the laboratory and common cetacean in Taiwan. The
forth part is the Giants and Geniuses of the Sea, we introduce the biology and ecology'
of whale and dolphin in detail. Because of the copyright, we can’t put many beautiful
picture on the homepage. We will set up a database on line to let people to query the
information about stranding, and members of laboratory can use the database to input
data after typing the password.

We usually update the information. The homepage have been access for ten
thousands times, it means people think highly of the conservation and research of the

cetacean.
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