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Age, growth and sexual maturity of the finless porpoises,

Neophocaena asiaeorientalis, in the Yellow Sea, Korea

Young Ran Lee

Department of Marine Biology, The Graduate School,
Pukyong National University

Abstract

A total of 111 finless porpoises (Neophocaena asiaeorientalis) were ' collected in
the coastal water in the Yellow Sea, Korea from March to June in 2010. Age,
growth and sexual maturity were described from 51 female and 60 male
specimens caught incidentally in stow nets. Ages were determined by counting
growth layer groups (GLGs) in the dentine from thin cross  sections of teeth.
Testis and ovarian samples were examined macroscopically and microscopically.
Females were in the 1 to. 16 -age range and the 92.6 to 149.7 cm long body
length range. Ages and body lengths of male ranged from 1 to 19 and from 87.9
to 229 cm, respectively. The biggest male is 229 cm long and bigger than any
other finless porpoises in the previous studies. Body lengths of the smallest
sexually mature male and female were 125.3 and 131.6 cm, respectively. Using
the sum of immature fraction algorithm, males were estimated to attain sexual
maturity at 4.75 years and 133.8 cm while females reached sexual maturation at

5.4 years and 134.52 cm. Mature testis weights ranged between 5.6 and 898 g.
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Testis mass and the diameter of seminiferous tubule showed obvious increases as
males became mature sexually. Relatively large number of females were pregnant.
In order to clarify breeding season, collection of samples all the year round

would be necessary.
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AF3 o] (finless  porpoise, Neophocaena asiaeorientalis)= #2535
(Phylum Chordata), ¥-+7(Class Mammalia), 2275 (Order Cetacea),
o] uk 37 2j o} - (Suborder Odontoceti), 4] 3L ZH(Family Phocoenoide)dll <

she Eade AFolth A AANA A oblel A R,

H2AJobRE, Q1% QImUlAJol, thut, HIEW, T, A, F=ro dA A=
G AEE g Falol &2 Actd Aol MAIT(Fig 1). odH o=
SA=HEZE flan FEolrt e wyrh S Zlo] Aot dnbH o
2 Aduke] HekA a2 HHA fdskA 7] vl ddst
717v fA @ 22 gyrd S olFe 497 B &5 FYE
FAst71 = 3k (Jefferson et al, 1993), 4% o7, F#F AAF 5 A
2l Aol TR Bk L7 HolE Aol ghtk(Kasuya,1999). 15t
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Neophocaena phocaenoides+= 3¢ SO 2 A 71x o] g4l EAy X
o9 BEXE zo]E 7|Fo =2 N. p. phocaenoises, N. p. sunameri, N. p.
asiaeorientalis®] 3719 ofF o2 EFHol Skt 1z H: Wang et
al. (2008)°] FElstd, FAstd A& Fsl| dlwrs) 3 (Taiwan | Strait)S
71Eo 2 PFH R tE Ve ool § FrloE HEve /A ¥
Wk ol 22X dEmsfdl A =Y 7HA EEstal 717 WE 55 7R
%5 Indo-Pacific finless porpoise (Neophocaena. phecaenoides)=., &%=
af, e, A, A&, FmolE 2 o 577 F& TS narrow
ridged finless porpoise (Neophocaena asiaeorientalis) = 7 2] 3} A t}.

Aol @t Zafol A 7 Nk =4 HAEE S 5 S EA
FH A A e ofdel mA= o] F Aor AAHY old i F+
A7 A& Folth 20042 2005 AA = HFAbAEd wed S
A~(National Fisheries Research & Development Institute, NFRDI,
Cetacean Research Institute, CRD <J3ll 3§ A3l FFo] HA A
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unpublished).

15 Iloll A o] Fojxd Aol Y AR QA ole E X
o} Fwo] 3 AF(Zhang et al, 2004)5 W] E3to] Hol FAI Ut
Al(Park et al., 2002), AF) 7§24 F4 (Park et al., 2007), 7] 3TE 2
Aol #e A (Park et al, 2010) So] Ut} Lo E‘lﬁﬁ Ayt A=
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28 u e T FxE AR5E ol&d Yk F7] I
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&= 4 (endocrine-disrupting chemicals, EDCs)=® 2}-8-3}¢] ‘ﬂ*—}

Fe Aoz 43 A dtH(Fossi and Marsili;. 2003). =W %
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(Jefferson et al., 2002), Y27} F<9(Gao and Zhou, 1993; Chang and
Zhou, 1995), &= a9} 238](Gao and Zhou, 1993; Chang and Zhou,
1995), Y% =&l(Gao and Zhou, 1993; Jefferson et al, 2002), L¥
Kyushu #] 9 (Shirakihara et al., 1993), ¥ Inland Sea (Kasuya et al.,
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Fig. 1. Geographic distribution of the finless porpoise- (Neophocaena spp.) in

wordwide.
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2ol AAAZE Al vk AulehA Abd A2 glo] HHA R Zhzt
Aot Aol e GLGs(dentinal growth layer groups)e +% 7] Z38+%t).
299 ojAde]l & A5 AAsAL o]He] FHAA Fs A

Jol= FES v vbso] AAsRoer e dAsA S wele=
Aol de A 3HAALY £2AE& EFgE A Y FIHS HAsALh
Kasuya et al. (1986)2 GLGs7} 1o 3 =4 A7|= AL AR A A A
17 dols & = MAE Fdll SHEaoem od w1 GLG &
AQ 1A= itk Fig. 3). 284S AFsto] Adobd 7H npgEel A

N

o

_4

o

71 NNL (neonatal line)s #|¢3ta BEFH I FHITS 3 GLGE
731 2593 =9 BYd A 0542 AAEStH(Perrin - and

Myrick., 1980).

3. 4%

Ao wE ZdFAe A4AY FACN A7 m=E H L8RS, von
Bertalanffy -5 do] o] ¥t AX vl H G2 =4 = Walford A

=
A=W g o] &8k von Bertalanffy J&4S o33 2o}



Fig. 3. A cross section of-a finless -porpoise tooth showing
growth layer groups (GLGs, black dots). Each GLG is composed
of one light and one dark lines. Neonatal line (NNL) is deposited
at or near birth. This tooth was aged at 8 years old.
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Aol ded TES FHstE Al(gland)d 9
Aol o] Fojx A kAL, Al 7|Zbo] Eual W Fol= SAIVE wA
(corpus albicans)® H &}slo] dio] FAAH S0z GA e, o
213 wae]l FAu WAl fRER 4AHY Adds oFE dddy
(Perrin and Donovan, 1984; Akin et al., 1993).

G5 Ao 31 AAS AYHAAE 01 ecmbA FA Sk, 27§
2 01 g7tA 71E% & dAE 1 mm FAE A5 Fe Fdn
Bow #Es. A WAL 5 vISsta FAY 3WY AA=
001 cm7HA S8tk A s A=A Dol Hol(fetus)7t A=A &
datal s AF Hoke AF AT, ARs 7St BE fAS
24 stebst A Aofstel i SAA AT

% (sexual maturity rating, SMR)S 39AZ F &35t

1A= vds dAZA FS dadd WA A7 de HAEA e
-5 4 E=Himmature). 294 = Hao WAY AU dAEAE o
ks

%
FARE gt G27F v s o *é*é’\ol AgEa = dAS

A =

A& NAE %@E}(mature). e A= B e 2ol AR
waaoh AF el ®Holrb i Wxo] A7 EAskthw oAl
(pregnant), FAdolA 5ol HHlH L Yk 7] (lactating), Y417 =
= FH717F ofyetd FA 7] (resting) g} a9 tHFig. 4).
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Metric

Fig. 4. Ovares of the mature female finless porpoises. A: ovary with
corpus luteum of pregnant female; B: corpus albicans with corpus luteum;
C: longitudinal section of courpus luteum; D: ovarian scars of resting
female. B, C were taken at x10 magnification.
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Ao =asts H dE(age at sexual maturity, ASM)¥ H 3+ A
Z(length at sexual maturity, LSM)< The Sum Of Fraction Immature
(SOFD algorithm(Hohn, 1989)<& ©|&3dte] FA@stglom A2 ta3 2
=3

ASM= j+ Epl

i=j

sz’q@'
N.—1

1

Variance (52) =

oA7IM ji= 7HE ol A A dRT, ke 7HE del B2 vAds
AAS] AR, pe AP TN v s WA e, g dR-T
i

I
o A ¥E (it Nies g3 1o e A 7 xe AE7 [ &

% AL AFL] AL, imnS HF A
7SS ALE, i PR 2 S AT ST AR
pE AT TNA W% AA vE, g AZT A ds AL v
& xit AR o FFA A 58 Tah

’
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T Aol M Hrke 18] A 2AH PAE Bk o
Fo] At (Perrin and Donovan, 1984; Akin et al, 1993). %= i3k (testis)
o ] F- 313k (epididymis)S &gt ¢ Ay 2E o] &3sto] 0.1 cmZ7HA 3

A=
o3

mel AALS A, 0.1 g 7HA FAE 7239t AF 120 cm ©) A
o] JhAol thete] gk |4 22 1 are 2ol 70% ol ghZel L
A A]7] 3L, microtomes ©]&3te] 5 ym=Z HAg ¥ haematoxylin—eosin®

= dAste] 24 ZEE e @nA(EE L BX50)S® x100,
x200, x400 W& = HAAstAo. dxgd 7hH g (MoticamPro 205A)2 #4
3 & B z2 a3 (Motic Images Plus 2.0)& o] &3lo] HAH
(seminiferous tubule) WeollA &8 A ¥4 (spermatogenesis) S 2213}
AT AAS SASFAT AALS GADe Aol ohd FUAE
(spermatogonial cell)®] 7FgAIE]E 7]Fo 2 o]Fojx o 71A 2# 3k
Felo] A Ade HA W ol FAs HEFHS AsAt. A
I} mpx7kAl 2 SOET algorithms ©]-838t4 Bt ASM ¥ LSM< 43t
ATh.

T2 Al Uik A= SR ta 53t Hohn et al
(1985)e %7 FEo|A AR (spermatozoa)®] =F<l¥t A A (seminiferous
tubule)®] 274 o2 AA<4S 3@A -immature, pubertal, mature-= ¥+
t}. Perrin et al. (1977)& 2183} Fagke] FAZ Ao ddetg o,
Marsh and Kasuya (1984)% 458 AA#e wl& = A4 4 GAE
otttk ol EdE & dTdae thed-2 ol

s GASMR)IE A9 sttt 194 = il
o A7} #paL, 3kd FA o] wor mud #Ha ok FAY do] 23
A M| 3E (spermatogonia) ¥+ =A3te] AP G S s 1T F gl
A9-= W3 }(immature, Fig. 5A). 294l = AAl %ol A3PE+= A
nd s JRAel Hlstol AAw AR wgke] A7|7F AA I HE Z A o
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Fig. 5. Changes in histologica 0 finless porpoises. A:
immature; B: pubertal; C: eady mature; D: mature; E: higher magnification of

mature tubule. A-D were taken at the same magnification x200 and a scale
bar in blue is 200/m.
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Fig. 6. Age class and body length frequency distribution of the finless porpoises.
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Table 1. Age class and body length range of the finless porpoises

Pooled Female Male
Age
dass N BL (cm) N BL (cm) N BL (cm)
1 17  87.9-106.5 10 95.5-103.6 7 87.9-106.5
2 33 92.6-141.2 15  92.6-141.2 18 95.6-117.6
3 15 108.1-126.4 9 108.1-120.7 6 114.9-126.4
4 7 114.8-154.6 3 114.8-122.5 4 114.8-154.6
5 6 125.4-140.2 2 125.4-136.0 4 128.4-140.2
6 4 131.6-138.4 3 131.6-138.4 1 134.5
7 3 134.5137.6 2 134.5-137.6 1 134.7
8 7 135.7-229 2-135.7-137.9 5 141.3-229
9 3  136.2-149.5 2 142.5-149.5 1 136.2
10 0 7 0 — 0 —
1" 1 164.0 0 — 1 164
12 4 142.6-1634 1 142.6 3  153.4-163.4
13 2 145.5-150.9 0 — 2 145.5-150.9
14 3 143.5-153.3 1 143.5 2 150.5-153.3
15 1 153.3 0 == 1 153.3
16 1 149.7 1 149.7 0 —
17 2 151.4-168.4 0 g 2 151.4-168.4
18 0 — 0 = 0 —
19 1 158.8 0 — 1 158.8
Total 110 51 59

- N: number of individuals; BL: body length.
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Table 2. Body length, body weight and sex ratio of the finless porpoises

Body length (cm) Body weight (kg)
Sex
N Mean ) Mean .
Min. Max. Min. Max. ratio
(SD) (SD)
114.66 26.83
Female 45 92.6 149.7 17.6 48 42%
(14.64) (7.0)
128.39 34.69
Male 60 87.9 229 15.4 123 58%
(24.19) (15.97)

- SD: Standard deviation
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Fig. 7. Relationship between—-body length and body weight of the finless

porpoises.
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maturity, LSM)-& Z}ZF 54419 13452 cm® UEMSETHTable 3). & A
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Fig. 9. Age and body length-frequency distribution of the female finless
porpoises (Im, P and M represent immature, pubertal and mature,
respectively).
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Table 3. The sum of fraction immature (SOFI) method for estimating average age and length at sexual maturity in
the female finless porpoises

Age class Q) /
g N, ! " o 4 (pi a)
(year) N;-1
4 3 3 0 1 — —
5 5 2 3 0.4 0.6 0.06
6 0 0 0 — — —
ASM = 5 + 0.4 = 5.4 y(S* = 0.06)
BL class (pi a)xi /
Ni li M; i i i iXi
(cm) [ % p P N;-1
120-130 4 4 0 ik i
130-140 8 1 7 0.125 0.875 10 1.25 0.1563
140-150 6 1 5 0.1667 0.8333 10 1.667 0.2778

LSM = 131.6 + 1.25 + 1.67 = 134.52 cm (S* = 0.1563 + 0.2778 = 0.434)

Where, Ni: number of specimens in age and body. length . (BL) class I; I;; number of immature specimens in age and BL
class I; M;: number of mature specimens in age and BL class I; pi:fraction of immature speeimens in age and BL class I;

qi: fraction of mature specimens in age and BL class I; xi;: number of BL._classes combined in BL class I
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Fig. 10. Relationship between left ovary mass and age of the female
finless porpoises.
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Fig. 11. Relationship between number of corpora and age of the female
finless porpoises.
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Table 4. Biological information of the mature females

Specimen Age Ovary mass (g) No. of CAs No. of CLs Fetus
BL (cm) BW (kg) status

number (GLGS) L R L R L R BL (cm) BW (kg) sex
NA10-014 142.5 52.0 9 12.5 0.8 2 0 1 0 Pr 70.8 5.58 F
NA10-020 138.4 39.8 6 6.2 0.8 1 0 0 0 La

NA10-117 131.6 48.0 6 9.4 0.6 2 0 1 0 Pr 66.3 4.98 M
NA10-144 137.6 321 7 2.7 0.6 4 0 0 0 Re

NA10-145 134.5 35.7 7 29 2.7 13 3 0 0 Re

NA10-147 143.5 45.9 14 6 0.6* 3 0 1 0 PL 64.8 5 M
NA10-067 142.6 64.0 12 10.8 0.8 5 1 1 0 Pr 75.8 7.44 F
NA10-068 138.4 49.0 6 9 —3 1 = 1 e Pr 71.3 6.5 M
NA10-070 137.9 37.0 8 29 2.2 6 3 0 0 Re

NA10-071 135.7 48.0 8 7.8 0.8* 3 0 1 0 Pr 70.2 6.44 F
NA10-078 149.5 39.6 9 3.1 1.4 18 5 0 0 La

NA10-079 149.7 42.6 16 2.3 = 20 — 0 = Re

* indicates no corpus; BL: body length; BW: body weight;. L: left; R: right; (CA: corpus albicans; CL: corpus luteum; Pr: pregnant;
La: lactating; PL: pregnant and lactating; Re: resting.
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Fig. 12. Age and body length frequency distribution of the male finless
porpoises (Im, P and M represent immature, pubertal and mature,

respectively).
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Table 5. The sum of fraction immature method for estimating average age and length at sexual maturity in the
male finless porpoises

Age class (year) Ni li Mi pi qi (pi gi)/Ni-1

3 6 — 6 1 0 —

4 4 1 3 0.25 0.75 0.063

5 4 2 2 0.5 0.5 0.083

6 1 1 0 1 0 —

ASM = 4 + 0.25 + 0.5 = 4.75 y (S* = 0.063 + 0.083 = 0.146)
BL class (cm) Ni li Mi pi qi xi pixi (pi gi)xi / Ni-1

110-120 12 12 0 1 0 "
120-130 8 7 1 0.875 0.125 10 8.75 0.156
130-140 5 2 3 0.4 0.6 10 4 0.6
140-150 7 — 7 0 1 10 0 0
150-160 10 1 9 0.1 0.9 10 1 0.1
160-170 3 — 3 0 1 -

LSM = 121 + 8.75 + 4 + 1 = 133.8 cm (S* = 0.156 +0.6 + 0.1 = 0.856)

Where, Ni: number of specimens in age and ‘body length (BL) class I; I number of immature specimens in age and BL
class I; M;: number of mature specimens in age and BL class I; pi fraction of immature specimens in age and BL class I;

qi: fraction of mature specimens in age and BL class I; .xi-number of BL classes combined in BL class I
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Table 6. Reproductive parameter comparison by sexual maturity of the male

finless porpoises

Early
Immature Pubertal Mature
mature
n 32 4 2 22

Age (GLGs) 1-3 (2.1) 3-5 (4) 4-6 (5) 5-19 (11.2)
Body length 87.9-125.4 121.5-132.7 125.3-134.5 133.3-229

(cm) (111.5) (127.3) (129.9) (153.2)
Body weight 15.4-30.8 29.0-32.8 32.8-33.7 34.0-123.0

(kg) (25.5) (30.8) (33.3) (49.0)

Rt. testis 5.6-15.1 17.8-72.4 122-143 271-898

mass (g) (9.06) (42.93) (132.5) (590.3)
Tubule 54.2-73.3 56.2-77.9 93.7-103.4 146.1-371.8

diameter (im) (59.2, n=4) (67.0) (98.6) (264.5)

« The numbers in brackets refer to mean values.
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Table 7. Comparison, by age and body length, of right testis mass and

seminiferous tubule diameters (Mean values shown in brackets)

Age N Body length Body weight Right. testis Tubule
(GLGs) (cm) (kg) mass (g) diameter (ym)

1 7 87.9-106.5 15.4-24.0 5.6-10.1
(101.1) (21.7) (7.4)

" 18 95.6-117.6 19.4-29.2 5.8-12.7
(110.2) (24.9) (8.9)

3 6 114.9-126.4 22.0-30.0 6.3-23.5 54.3-59.6
(121.9) (27.5) (14.1) (37.5, n=4)

4 4 114.8-154.6 25.2-53.3 9.6-122 54.2-93.7
(129.2) (35.8) (39.2) (55.3, n=3)

5 4 128.4-140.2 32.0-37.6 5.8-532.3 77.9-236.7
(133.7) (34.1) (233.4) (133.7)

6 1 134.5 32.8 143 103.4

7 1 134.7 39.6 632 268.8

8 5 141.3-229 39.0-123 303-603 163.1-283.0
(160.4) (57.0) (461.8) (226.4)

9 1 136.2 38 618 264.1

10 1 149.7 43.0 103.1 98.6

11 1 164 49.3 650 287.8

12 3 153.4-163.4 47.2-62.0 509-890 237.9-371.8
(158.1) (52.7) (731.3) (314.0)

13 N 145.5-150.9 40.9-46.0 548-563 244.8-253.3
(148.2) (43.5) (555.5) (249.1)

14 2 150.5-153.3 46.0-49.0 524-629 240.2-277.2
(151.9) (47.5) (576.5) (258.6)

15 1 153.3 57 898 369.4

17 9 151.4-168.4 45.3-55.4 533-732 243.2-318.6
(159.9) (50.4) (632.5) (280.9)

19 1 158.8 47 763 322.9
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Table 8. Geographical
at sexual maturity)

variation of ASM (age at sexual maturity), LSM (Length

Yellow Sea, Kyushu, Northern Southemn
Korea Japan China China
Female
ASM range (y) 5-6 6-9 5-6
Mean ASM (y) 5.4
Min. ASM (y) 5 5 5 5
LSM range (cm) 131.6-141.2 135-145 137-150
Mean LSM (cm) 134.52
Min. LSM (cm) 131.6 135 132 137
Male
ASM range (y) 4-5 4-6 4-5
Mean ASM (y) 4.75
Min. ASM (y) 4 4 5.5 4
LSM range (cm) 125.3-154.6 135-140 138-154
Mean LSM (cm) 133.8
Min. LSM (cm) 125.3 135 132 138
/ Shirakihara.  Chang-and Jefferson et
Reference This study
et al., 1993  Zhou, 1995  al., 2002
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horn)oell A AT = A+ A3 % JtH(Ohsumi, 1964). €] HIH Y &=
W (Delphinus delphis)e] W2l #3F AFor= HAx 92%° FHx
ol &= Tl EASAIL 93%° O]"]O] HZ5 Aol A o]
o WA et A F7b ST W} YF T BF g oA s
1. (Danil and Chivers, 2007).
2 AT 28 AF #A8 T 5 BaTk AEHAY A" F

2 A

vhelo] AL Aeld el 10mElel e oA A W

o AL 5 dho] vle| FAAL (MAS] = (o] Wokrh EI
A A eptelel FAE B 5 waelq i glen] 6vi e
Blotle B 25 Ay oA WASUBA ST A o] &
27b daste] WMAZE g A-E 100k T 4vpEle] Bebgon] v
A eutEE -5 da wAZL g MRel oL, i eel EHo] W U
thoo] & ul mhElzh QA Foldw ekl i F, vhHA InkEe F
A7) (Table 4). L] wigh &4, 5 Aok WA= waol] FA o

=t A AH AT Marsh and Kasuya, 1984; Perrin and Donovan, 1984).
aHy HS A5 sl s olde SAe WAV AFTFHEAY WA
Hm Al Felle vigo] dojupx] 7] wiimel Al Tl JHAC A of
40% A A A7 HAE = A AR7F Ugkoh =3 A g2 b
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@ A o] QAo =m ooyl g EA R ¢ W AFTE
TH(Dabin et al, 2008). o]3Z& AF}EL ol AfoA =
zZH Betyoja oJAldk A EA WA el =7t HA et

AR Fig. 11). 4% A58 2aololA $2 dart 3 vl =7
wesla wep ujgke] Qojubd FAZE EAtAHeE QA AF
FH9E Aolgts ABol etk oAY Bundel #F Wizt $30)

Wl W s dee A

stAl &# A A ZTHOhsumi, 1964;
Perrin and Reilly, 1984; Bryden and Harrison, 1986).

ot

ik I

Connor et al. (2000)0] &3k 37FA] ¢ v F+x <5 APol= A 4
A 2 FoE AR A A (sperm competition)S FHdlE Roz FAHLH
AR A AS FHstE 528Y 5HA2 A, A5 v8] & s 7HA= A

th ot thE 4750 ad g B4S Bl g6 AT B 2

©

£2Q A kel 7heslior stal BAskE B MAS Ads 3
T AEE BE ZA7E d8317] wtolrh of¥l AFolA 25utE| o] AHH
& A F % FAVE EdE A5 °F 25%E g =2 HE&ES A
APt 2y o)W gt IHA oI A tALH ]l BT whRkA]
gowmg thREE ol AL S ZHA ©th(Stockley and Purvis, 1993).
4, A vlE SRS F G717 2 A Fold(sexual dimorphism) %
de e Aol kA Aol A HoHE AE] Aol Sk A A
As oldole & Apol7b glANE o] 2 ZAeE £ Aol bl H]
sto] & Ao yeitt

gkef o] Z o] uujA|Z] o] Aol vk aigke] A AAHS & Zavt
A= WA FA Al (aspermatogenic state)d wol = 13 YA A A
# HAo] Folg Aola tao] FAE WAl AAFZAAHE Flo
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ot & Aol Fag weol Aa At A Aol Agolet e 4
Eud 39 =38 (Phocoena phocoena)®] AT-olAE 18] FA7 A
A AL Fgol Th kel Al7lol] Hlske]l o] 50% ofst® FHAFthE
A7} AtH(Gaskin et al, 1984). = T2 AFAT e waw WA o
ATl 4%l Dot gk FAZE FA 7] wfol] of 358 HAaston F
A719)] kel M= AAFAEAAS s AT = gl web HE=a
el &Hst= FE g FA= 1A AVIE & F de TS WOl
TH(Neimanis et al., 2000). o] AGolAE AGH HZ 5 A7|=2 <13}
of AMall Aole] WA A7|E WEsHA w1 FE7E Aoy A
& RE FA AAFeA e ARFAARES GJAFoEHN Holk
39 A 6¥7HA= w7t o] Fol A i ¢l Al(conception)©o] doid F U=
Al71ekal #2485 AQTh weF o] Wiy} agho] #iElA HEdts A7

7
FTAE BT oS8 Hokol gt i, A
UL 106-11204 = FAH == F3dolel 7]
7ha} efole] A S A g8 B (Kasuya et al, 1986; Kasuya, 1977) ©]
6vrta] Hiole] Fqt A7 4Yola] 8LZAIE AT 4 Ak dAA ol
Soll W= ek Aol A Y-S sk A7) Mid 3€EHH 6
n ko] AL JfAISe] AF EFEHJA L IAN 7L FHAE A
© Fbo] o] FolA = A7
2 AT wgk dme g Ee] HuAne] waw 19994 HH
20099744 s-ejuet F8 FE A9 Fefol A 2% 80 o & ¢] i
A l4vkezh 25 4ol 89 Alelel E8H o= YERNTHCRI,
unpublished). 28]y oj= A|7]7} 7} ghibstk A7) o]

A mE Fabo]l A3 dojux i A7I7F AdEA



&t} ofAlole] 7} A= FAHE 4] Hux AV|E HUW dE
Inland Sea 4¥-8¥, Kyushu A% 11€-12¢, Ise Bay 4 4
4, $27 19 3¥€-5¢, T 95 10€-1€92 BF 24 yegsoen

Feolt Holel kg B A o
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Interanational ' Trade in Endangered Species of Wild Founa and Flora)
Appendix 19 52 = o 9l o S A AFA B S AW JUCN,  the
International Union for Conservation of Nature)®] | ¢F(vulnerable) &+
o2 By YAFOE EFEAUN vt AA oREdAE =9 W
ot Aol AR ar o5 "HE AP B TEA o] gk T H
7F wi-g- wE g Aotk AR FAE Z A A Aol AT E
B AR Inland Seaol 7,572vF2}(Shirakihara et al. 2007), Sendai Bay
9} Tokyo Bay Alele] ekl 3387w}l (Amano et al. 2003), Ariake
Sound % 3,807v}2] (Shirakihara and Shirakihara, 2002), Ise Bay 4
3,7437F2] (Yoshida, 2002), &% 2177}2] (Jefferson et al, 2002)%, 2003 -
Bl 2005 7FA] ZARol A 36475vFE = FAHE b Aol iAo R

AA7E Bk & 5 vk 28y A A anjel SAke] EEdk Al

_48_



71 A

by o] o]

I

0

o

%

=3

—
fite)

Aol o

23 7}

)
=

3
=

AG AE 9

XA

1

_49_



2010 3€elA 6€7bA = M) Aghe] Aol EgE 111vke] 9

dol(¢k 51, 7 609 B AAdsS AFskATh Aol AopAd A

2+l A &(dentinal growth layer group)o.2 &S A4St Ag e
3

AE von Bertalanffy A% RdS o]&3}]

.
-
A& DB G Bl KHAG 2HNH A B HHEE
2 westn g%l Euets Ad Age FARGoM WA B
9 5450 goetdth gHe A8 1-164, A 926-149.7 cme] &
TR W Gl BAAE el £49 A AA f
2= 4% Bustdsd 3 5lhel F 449 AAE 2regen o
F 50%%) 6viEle gal

oA, The Sum Of Fraction Immature
method (Hohn, 1989)& o]&73to] FAg Hd s = A% (age at
sexual maturity: ASM)<2 544, % & (length. at sexual maturity: LSM)-2
13452 cm¥Ath st GACA dahel FA e WA e} FA Y A= A
HETE A3 BAC gstew HS WATZE 5o dHlef RSkt
TAL A" 1-194 Aol A 87.9-229 em Aloldd FE3F o™ Hu

A% 229 cme AA7FA] F2Ho=E HMgE FAolo A 71E F vt
=2 #olth 60vtEl el A T A &S JNAl= 25vel 2 it ASM

47541, LSM 1338 cmz HeEbgoh A sol ol Fof#= Al7]o] 139
FA AR ARl AAA-Z e AA BN FAPL A S
e & AT A& FAe ud FAVE AT vlste &L vE
S A st FHo] A ETE Atte AME o590 WAo] AMAGE Tt
A HAS 98 AAAA B AT vbeAol 5SS AAEY A%
W o Ael i) Buk WEetA FHaEy] AsiAle ATk 2 AlE A
Ao FE A7 dasio
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Appendix I . Biological information of the finless porpoises by-caught in the
Yellow Sea, Korea

Specimen Testis Tubule Ovary No. of
Sex BL (cm) BW (kg) Age SMR i copora
no. mass (g) diameter (um) mass (g)

L R
NA10-001 m 1121 26.0 1.5 1 6.7
NA10-002 m 163.4 62.0 12 4 890 471.2
NA10-003 m 110.7 24.0 2 1 7.8
NA10-004 m 122.3 30.0 3 1 9.8
NA10-005 m 115.2 26.4 2 1 71
NA10-006 f 100.2 23.2 1 1 0.4 0 0
NA10-007 f 136.0 36.8 5 2 2.8 0 0
NA10-008 m 106.5 22.8 1 1 10.1
NA10-009 f 119.5 29.2 3 1 0.2 0 0
NA10-010 f 111.4 24.0 2 1 0.2 0 0
NA10-011 m 116.9 27.6 2 1 12.7
NA10-012 f 115.4 24.6 2 1 0.1 0 0
NA10-013 f 111.2 28.0 1 1 0.4 0 0
NA10-014 f 142.5 52.0 9 3 125 2+1 0
NA10-015 m 102.6 21.6 1 1 6.9
NA10-016 m 133.3 34.0 5 3 271 303.2
NA10-017 m 117.6 29.2 2 1 9.2
NA10-018 m 111.2 26.4 2 1 10.8
NA10-019 f 1254 28.2 5 2 2.2 0 0
NA10-020 f 138.4 39.8 6 3 6.2 1 0
NA10-021 m 110.2 27.0 2 1 8.6
NA10-022 m 153.3 49.0 14 4 629 515.4
NA10-023 f 116.4 25.6 25 1 0.3 0 0
NA10-024 m 105.7 24.0 1 1 6.3
NA10-025 f 100.4 20.8 1 1 0.3 0 0
NA10-026 f 98.2 19.8 1 1 0.3 0 0
NA10-027 f 101.2 21.6 1 1 0.2 0 0
NA10-028 m 113.7 24.4 2 1 10.4
NA10-029 m 113.2 26.8 2 1 7.4
NA10-030 m 105.8 23.6 1 1 8.5
NA10-031 m 116.8 26.4 2 1 111
NA10-032 m 106.4 24,0 2 1 7.3
NA10-033 m 121.5 29.2 3 2 17.8 148.8
NA10-034 m 114.9 22.0 3 1 6.3
NA10-035 m 108.2 22.8 2 1 10.5
NA10-036 m 122.2 30.8 35 1 9.6 97.2
NA10-037 f 110.5 23.0 2 1 0.4 0 0
NA10-038 f 110.8 25.0 2 1 0.1 0 0
NA10-039 f 104.3 23.2 1.5 1 0.1 0 0
NA10-040 f 118.7 21.2 3.5 1 0.2 0 0
NA10-041 f 114.8 25.0 3.5 1 0.3 0 0
NA10-042 m 87.9 154 1 1 5.6
NA10-043 f 95.5 20.0 1 1 0.2 0 0
NA10-044 f 111.4 28.6 2 1 0.2 0 0
NA10-045 f 105.3 224 2 1 0.3 0 0
NA10-046 f 103.7 22.6 2 1 0.1 0 0
NA10-047 m 121.0 26.8 3 1 15.1 114.2
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Appendix [ . (continued)

Specimen Testis Tubule Ovary No. of

Sex BL (cm) BW (kg) Age SMR i corpora

no. mass (g) diameter (um) mass (g)
L R

NA10-048 m 108.2 22.4 2 1 8.1
NA10-049 f 101.8 22.0 1 1 0.2 0 0
NA10-050 m 114.8 25.2 3.5 1 131
NA10-051 m 140.2 37.6 5 4 532.3 497.0
NA10-052 m 98.0 21.4 1 1 7.4
NA10-053 m 132.7 32.0 5 2 58 93.0
NA10-054 m 103.6 25.0 2 1 8.3
NA10-055 f 92.6 17.6 2 1 0.1 0 0
NA10-056 f 100.4 23.4 2 1 0.1 0 0
NA10-057 m 158.8 47.0 19 4 763 503.2
NA10-058 f 110.7 28.2 3 1 0.3 0 0
NA10-059 f 101.1 19.8 2 1 0.3 0 0
NA10-060 f 108.1 23.0 25 1 0.2 0 0
NA10-061 f 102.4 19.0 2 1 0.2 0 0
NA10-062 m 101.4 23.0 1 1 7.2
NA10-063 f 101.8 194 1 1 0.1 0 0
NA10-064 m 95.6 194 2 1 5.8
NA10-065 m 150.5 46.0 14 4 524 451.4
NA10-066 m 153.3 57.0 15 4 898 474.3
NA10-067 f 142.6 64.0 12 3 10.8 6* 1
NA10-068 f 138.4 49.0 6 3 9 2* lost
NA10-069 m 150.9 46.0 13 4 563 396.5
NA10-070 f 137.9 37.0 8 3 29 6 3
NA10-071 f 135.7 48.0 8 3 7.8 4* 0
NA10-073 m 136.2 38.0 © 4 618 363.5
NA10-075 m 128.4 328 4.5 2 724 172.8
NA10-076 m 150.8 47.0 4 618 472.2
NA10-077 f 122.5 33.0 4 1 0.2 0 0
NA10-078 f 149.5 39.6 9 3 3.1 18 5
NA10-079 f 149.7 42.6 16 3 2.3 20  lost
NA10-080 m 125.4 28.0 3 1 12 106.1
NA10-081 f 115.4 31.8 3 1 0.3 0 0
NA10-082 f 1197 28.0 2 1 0.3 0 0
NA10-083 f 119.7 29.0 3 1 0.3 0 0
NA10-084 f 120.7 30.4 3 1 0.4 0 0
NA10-111 m 141.3 44.0 8 4 603 442.0
NA10-112 f 120.3 26.4 3 1 0.4 0 0
NA10-113 m 109.5 24.4 2 1 10.2
NA10-114 m 126.4 29.0 3 2 23.5 123.6
NA10-115 m 108.0 25.0 2 1 10.1
NA10-116 f 107.4 21.6 2 1 0.2 0 0
NA10-117 f 131.6 48.0 6 3 9.4 3 0
NA10-118 m 153.4 49.0 12 4 795 452.5
NA10-119 m 134.5 328 6 3 143 246.4
NA10-120 m 134.7 39.6 7 4 632 440.9
NA10-121 m 106.9 21.0 2 1 8
NA10-122 f 114.2 27.0 25 1 0.4 0 0
NA10-123 f 103.6 22.4 1 1 0.2 0 0
NA10-124 m 142.3 39.0 8 4 509 403.3
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Appendix [ . (continued)

Specimen Testis Tubule Ovary No. of
Sex BL (cm) BW (kg) Age SMR i corpora
no. mass (g) diameter (um) mass (g)
L R
NA10-125 f 98.2 17.8 1 1 0.1 0 0
NA10-139 m 147.0 394 8 4 303 341.1
NA10-143 m 125.3 337 4 3 122 277.3
NA10-144 f 137.6 321 7 3 27 4 0
NA10-145 f 134.5 35.7 7 3 29 13 3
NA10-146 f 141.2 48.0 2 1 0.9 0 0
NA10-147 f 143.5 45.9 14 3 6 4* 0
NA10-148 m 151.4 453 17 4 533 436.7
NA10-149 m 142.4 39.8 8 4 397 384.3
NA10-150 m 145.5 40.9 13 4 548 444.0
NA10-151 m 154.6 53.3 35 1 12 104.2
NA10-152 m 168.4 55.4 17 4 732 530.6
NA10-153 m 157.4 47.2 12 4 509 405.4
NA10-154 m 164.0 49.3 11 4 650 544.8
NA10-155 m 229.0 123.0 8 4 497 372.4

-BL: body length; BW: body weight; L: left; R: right; f:-female; m:-male.
‘Number of corpora is add number of corpus albicans to corpus luteum.

*

indicates the number include corpus luteum in pregnant female.

-Testis mass here represents the weight of right testis; Ovary mass here represents the weight of left ovary.

‘SMR: sexual maturity rating(1:

early mature; 4:mature in.male)
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immature; 2: pubertal; 3: mature in female), (1:

immature;.2: pubertal; 3:
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