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£ XRE 142 FEEBBUTEBE RS FE GUFRITHERE 36 9, REFERE
59 5, BWRHBHEE 90, B 2T RGER, BF R, BT ST AAAMT
FRTHRBWASMERFZRAOER . GREN, (O FEARLERRR 2 LSS
Y L HERRYIBY, TARBEQEDEGHERNFAERROFES. ) HEHE
WS RGR A, RILHBRZ  SUEHRNERRE, () REFHSRIHBNERY
b SEMRHBRNBRER, WS KIL AR R B, () B R EIER A
RERIEHELER, TARRROTLLARELTER.

R IR, BE SERE, AEER

X TFILE (Neophocaena phocaenoides) FSH B PIWFNH Ping (1925), Shaw
(1938, #FLE (1975), Allen  1923) . Howell (1927) LLK Pilleri 2 (1972) X+
B 0 LR M3 K T B 3 E A SR B IR S iR . i F A TR B A &4, 5
MBS HERO R LS. F, Y TFRESRERAREHRS AMERYTREY
. AXERTH 199D WS XEXENHES L, BEEARNFAREE
ILES SIS A B AR

W5 I &

. HEMBXERETREE 1974 FLOEKRENT R AT 8RBT AR R BRNIEE
1425, EFEIHHEEEL 385, F#0.7-17 GLGs, ki 0.91—1. 76 m; REHE
A& 598, 4EH 0—25GLGs, & 0.72—1.91m; HHEMPEIGEAR 455, FEB 022
GLGs, {1 0.78—1.71 m. HFEIFERLIRE. FENERPNEE S IARTHNE
(1995a), .

BEERE HE Perrin (1975) A TH 2 MWRWE . 2R HREZH— AT

"B, EEOSTREIER, 1. BN (NTHD, 2. EEY (NLU), 3. BH¥K (NCA), 4. #

B B¥ (NVER), 5. I&F#EY (NCEFUS), 6. HRXVYHY (WARTICSU), 7. ¥
#E (HATLAS), 8 BHHEHE (LSPATL), 9. 5 RELFHI (NCEVINCM).

c EFARHSESUTHINRSALRFLSTMESR

BERECEEMEFRE. BiEH. B, RFE, BML.REL. BUY, FAIFUEHBRH L EARE,
EEE.ERY. ME. A RS ELKRENRRE PR T AR T, EWETIEFERADEPELER LD PR
EFERENADE. XTH, BESATEEEHESEASE, AWML, RPF SN ERE, REET
Bem. HFLER ,

AT F 10934 10 H 5 B4, 19053E 2 A 12 H 8 FI S hl
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10. B EKESHE (CEVPRMX), 11. 1 MREFEFFAHEE (VFIRSTFO), 12.
B —TRAHBHMRAHER (VLASTRPR), 13. Bk — 1R BHEBARER (VLAST-
NPR), 14. L1 4+ AR EERBANEH (FIRVERNP), 15. 5 1 BHE# B K
(LNPFITH), 16. % 2 fafEfE s+ (LNPSETH), 17. 5 10 l#fE#ER K (LNPTETH),
18. B KEaEREE (LNPLATH), 15. 8§ 1 F¥® (HFIRTH), 20. 5 1 W{ERE
(WFIRTH). 21. 51 [EH® (HFIRLU), 22. 8§ 1 EfEE (WFIRLU), 23. % 23 {fF
£ (L23CENT), 24. HERh¥, Z (NURIB, 1), 25. #eih¥%. &5 (NURIB, r), 26. X
SR %, £ (NU2HDR, 1, 27. B &, & (NU2HDR, 1), 28. %5 1 fE=
¥ (CURFIRIB), 25. 8 1 li & (LFIRRIB), 30. ¥ 1 1§ % (WFIRRIB), 31. %7
R & & di & (CURSERIB), 32. #§ 7 f1 &K (LSEVRIB), 33. B 7 i B &
(WSEVRIB’, 34- ¥ &K (LRIBMAX), 35. 5 1 Jifh & (LFISTER), 36. BB R
(WSTERN), 37. LK (LSTERN), 38. AFE¥ (NUCHEVR), 39. #%$1
AFEHEET (VEFICHE), 40. 1 AFEA¥K (LCHEVFIR), 41. BXAFERE
Yk (LCHEVMX), 42. BERAFEZEZFK (LCHEVLA),

BIEST —BBELXHEH Lotws 1-2-3, KR, mj‘féﬁﬁﬁzmﬁtﬁrfﬁfﬁ
SPSS it ir#kiF . SEKHXREFATHTERA AR, FHREKERREXHE
BEXBRAUEREIDERNDFESF. FESTNE— T REHERMECE
BEESETRE, FEEREERNREADTESIT. EESHF, & FREFEHA
T8 AR AR B 3 — BRI B M Bk iR E R KRR B R R (53 3 . T RERLHE
HEHERE, N FARECHT R, RA Wilks FH£#B18, F A /FIN=1. 5 /FOUT
=1.5 URREANBRERMN F-H, B4R FANTEFHERI.

% R

R 1 APEARIESHESAEER 2 ARG B/ME. RAE. FHENT .
HMTEARTHEEETHAERBRMTE, SFSREANKKEREE, MUEMTHES
EgERe, SEKEXEENWERTREERAUKKENSDEZERO D IESIF. SHKEK
XA BENXTREMD FAITHERRM BB . SHER R =Y, HEHE
TS RREL MY (9 B, B1PREESANEE QD, RKk— RHE
BMEMEE 12 AER—TRVBHEBRAET 13 WFFERNEEER BN
BIEWN. BEREK 1518 8K (H1a), S 1. Efd (20, 22) X (8
b)), METHFBFILIFEHEREE Q) BHEFIMHTENE, BEER B8 BEK, BF
—TRUBEENEE (12) WFFIZERRTER,. B 15% 6 &%, MitxH
(29, 30) B, RITHBNKBE G6) XFREFYN E1D, EEK G A,
FHEEHEN. RSS2 HEREE Q) MNMHEEHRN. #8 1 AFERT
(39) WUBHEHERERR. FXMEANETNE (28—35) XEEHERHBFRA,
KOHBRZ, REHBRE DN (Hl). XS5XWIFEIEFHEREEK (HEH%,
1995a) X —HEHFE.
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®1l IFEI. NSHRELNSERREE (om) OB XS LER
Table 1 Messurements {mm} of postcranial skeleton for the Yangtze, Yellow Sea and
South Chins Sea populations of Neophocaena. See text for explanation of item No.

KILER R B g R
;?; Eﬁf‘ Yangtze pop. Yellow Ses pop. S. China Ses pop.

MIN MAX MEAN SD N _MIN MAX MEAN 5D N MIN MAX MEAN SD

1 a7 12 13- 12. 78 0. 41 57 12 14 13.00 0. 42 44 12 13 12. 85 0. 21
2 36 11 13 12. 0B 0. 45 50 10 13 12. 26 0. 66 42 11 13 12.10 0. 37
3 34 27 a2 29. 11 1.27 1 27 31 29.29 1.08 28 2B 33 25. 29 1.10
i 3i 58 64 61. 79 1.30 32 58 64 61. 69 1. 38 28 60 &5 61. 39 0. 9B
5 37 2 3 2. 97 0. 16 54 o 3 2. BO 0. 70 43 3 3 3. GO0 0. 00
] aT &4 81 73. 89 a4l 56 39 84 71.91 B. 69 44 57 8z 75.23 3. 95
T a7z as 113 43. 328 1. 77 55 31 48~ 41.85 3.02 43 40 47 43. 35 1. 58
B 36 14 32 22,90 4.02 55 ] 28 20. 09 4. 54 447 12 29 20. 593 3. 24
9 17 [V} 2 0. 94 0. BT 42 [H 2 0. 29 0. 50 43 1] 1 . 05 0. 21
1d a6 5 é 5. 83 0. 37 33 5 [} 5. BS 0. 36 43 5 ] 5. 08 0.15
11 36 38 41 37. 86 1.16 49 30 41 7. Tt 1. 74 4l 35 38 38. 85 0. 81

12 36 42 48 44.56 1.30 45 41 48 i3.67 1.51 41 41 45 42.93 0. 87
13 36 44 51 47.58 1. 23 45 44 51 47.5% 1.28 41 45 4% . 46.898 1l.00
14 s 33 39 34.94 1.45 47 32 a7 34.89  1.13 41 34 37 35.20 0.463
15 6 8 28 16.74 4.82 3s a = 13.03 5.05 42 7 24 14.33 4.32
16 36 13 32 . 22.08 5.30 32 5 26 17.06 5.40 38 10 32 22.11 4. 82
17 36 14 az 25.72 4.91 35 B 41 21.78 7.06 4l 20 50 32.78 T.35
18 a5 15 40 28. 96 6.04 28 8 44 24.11 8.64 3% 21 52 36.33 B.06
.19 37 15 25 20.85 2.48 55 13 25 1916 2.41L 43 16 24 19.77 1.84
26 37 48 70 62. 20 4.87 54 31 77 50.67 D44 43 56 79 65.53 5.87
o2l 37 18 31 24.87 a1 55 14 34 23.36 3.84 43 20 29 24.85 2.57
22 37T 83 163 138.84 1B.30 52 24 172 | 128.63 2B.1% 43 112 184 149.05F 1%.81
23 32 14 34.5 25.30 5.18 13 ° 9.4 36.1 20.15° 8. 34 1 26. 00
24 a7 12 13 12.62 0.48 53 12 14 12.81  0.35 41 12 14 12.85 0.31
25 ar 11 13 12.76  0.49 55 12 M 12791 0.48 41 12 13 12.95 0.22
26 a7 6 8 6.92 0.36 57 g 8 T.04 0. 4B. a2 6 B 7.02 0.46
27 LV 8 6.80 0.45 57 6 B 6.53 . 0.45 L4 ] 7.00 O.44
28 36 70 151 117.83 15.82 58 58 142 104.00 1B.8% 44 56 151 116.70¢ 19.89
29 36 61 122 97.69 12.03 58 48 110 §6.12 14.79 44 50 130 §5.57 16.15
30 i B 20 15.06 2.36 58 T 22 14.5¢ 3.20 4 T 22 16-18 3.01
a1 36 152 284 233.72 25.56 54 111 28B4 209.06 36.88 42 132 290 243.76¢ 32.865
az 36 125 2286 191.97 23.43 54 93 230 173.37 30.3% 42 100 242 200.50 27.15
33 3 5 11 8.25 1.35 55 4 13 7.31 180 i2 4 14 5.38 L399
34 3¢ 127 230 193.72 23.65 55 83 230 17487 30.31 42 109 242 201.14 26.85
35 35 47 78 66.54 699 53 20 82 59.64 8.55 42 54 83 67.28 T.75
E L 35 5 1G4 82.03 11.63 58 31 1040 76.17 16.04 4 40 87 T7.14 12.51
37 *35 26.5 85 62.21 13.22 56 22 94 £8.57 18.1% 4 30 88 §7.50 15.16
ag 28 15 20 18.21 1.16 24 0 21 17.86 2.15 10 16 19 17.8¢ 0. 87
39 3 32 34 32.91 0.45 37 3t A 33.32 0.66 37 32 34 33.03° 0.37
40 1. 25. 00 20 4 31 6. 85 6. 9% 14 14 38 23.29 6.55
il 2l 2o 7 34.14  B.03 31 10 43 26.45 8.56 33 22 51 3736 T.80
42 22 3 10 6. 00 1.%93 18 2 5 5.11  2.321 5 4 T 5. B0

RBBIEHEEERRER (RF 2 Fia) MEHHETHI ST tEY 15 SIE R, #
EZAFRFR. FRERETNE I REL -FETWEHIELETELN 90 LiFF
i) 86 L PIIERABLETRAPEE, FIBIEWHE N 96.56% ., EEHA 4 LiREF, 2L
WILIR AR AN F AR, 2 SHRF L HE O R ITIEA M IR J A AR
EHHZESEARAERNR. AGHEEREEN 1 RN 2 T BRERRELE, §
BEHIRILAEEE, SHERSEE. KIHARESHEERTRE (B2,
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¥ GOAEEDl AANMARBESERRMANERROFSHGEREL. HEARURTHITRLE L
Table 2 Differences of postcranial measurements among the Yangtze {13, Yellow Sea (2}
snd South Ching Ses 3) populations of Mesphocaenz. See text for explanation o{

item No. snd Tsable 1 for sample size snd other ntatistical deactiptions,

mepe TEAE  pnone s /B AT it
Ttem No. . {1 7 2> {2y / (32 €3> 7 (12 Note
analysis

1 T ne ne # (3) > (13 Y
2 T ne ne ne Y
3 T » (1) > (&) ns n (3} < (12 N
4 T ne ns ns N
5 - - — - Y
§ cov ne na ns Y
7 cov ne u {2y < (3) ns T
8 cov ns ns » % (3) << (12 Y
g T » (1) > (2) a (2} > (3) » & £3) << (1) N
10 T ns = (2} < (3} = (3} > (1 N
11 T ns = {2} > (3] * % (33 < (1) Y
12 T = (1) > (2} * {23 > (3] ® % (3) < (1) Y
13 T ns = (2) > (3) *»® (3) < (1) Y
14 T ne na = (3) < (12 Y
15 cov ns ns ® {3) < (12 Y
16 cov » (1) < (2) ® (2 < (3 na Y
17 cov ns ® (2) < (3 * % (30 > (1) Y
18 Cov ns = (2 < (3] ®* % (33 > Q) Y
1% cov % (1) << (22 ns n % (3) < (1) Y
20 cov na ® {2) < (3 = * (3} > (1) Y
21 cov na ns ne Y
22 cav ns » o (23 < (3] = x (3) > (1] Y
23 cov ns N
24 T * % (1) < (22 ns = x (3} > (1) Y
25 T ns ne = (33 > (12 T
26 T ns ne ns Y
27 T ns ne ns Y
28 cov =% (13 > (2] ®w {2) < (3] ns T
29 cov = # (1) > (2 == (2) << (3] = = (3] > (13 Y
30 cov » (1) < (23 = w {2) < (3} » ® {31 > (12 Y
k11 cov ww {13 > (22 » % {23 < (3 » % {31 > (12 Y
3z cov =& (1) > (2 *w (2] < (D) » % (33 > (13 T
33 cov ns # % (2) < (D » % £33 > (12 Y
34 cov e (1) > (2 *»n (21 < {3 noa £33 > (1) Y
3s cov n (1) > (2} »n (2) < (3 ns Y
36 cov * (1) > (2] ns ns Y
37 cov ns na ® % (32 > (1) Y
38 T ns ns e N
k1] T = x (1) < (2) e (23 > (32 ne Y
40 cov = {23 < (3} N
41 cov ns (2] < (3 na N
42 cov na T ne N

¥ Note, cov, HhF 253 ¥ Covarience anslysis; T, t-8I % t-tests » 0.06>>p>0. 61,
* » p<l0.01; Y, ATFAHSHAE R Used in discriminent snalysis,
Ny B FHH 55697 & Not used in discriminant analysis

i

REGHHZAEIAEEREZ I ERTRAFTHENER. HEI MBS HW
DR BE LR RS O DEERE. HEABIZEMFNERTERE (K2, BE
HEERE MR SRETRY, WRRBATHEAMHRARBRKFE 10 5, X
F—THBANSTHT—ARERAEFHREE A T, ELTHRAHEN (F O &
[ — et T, HEE LB B B i Rk . FILIRITAK. EERE
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B 1 TESI1I0KERENE (). B1EER (b, HTHRE ). HERESHE ) THAXE
Fig. 1 Scatter plot of LNPTETE (a), WFIRLU ¢h), LSEVRIB {c) snd

WSTERN (d) versus body length in Nesphocasna

%3 IEET. REUEIHNRETR NG FHE

Table 3 Stetistics for discriminsnt analysis of postcranisl skeleton of the Yangtze,

Yellow Sea sand South Chins Sea populations of Necphocaena

ZAMFH HA M E¥ Coefficient
Eei?\lf F-value Qrder of - :

10 enter entry Function 1 Function 2
28 2. 4833 11 —0. 055025 — 0. 110741
14 1. B765 17 0. 125824 0. 285366
26 - 3. 2602 5 —0. 279978 0. 140708
29 6. 0322 7 0. 1785670 0. 199552
15 2. 8076 9 —0, 074818 —0. 052853
18 1.5337 14 0. 148197 —0. 017330
16 3. B854 12 0. 024073 0. 145875
17 23. 564 1 (removed at atep 152
k13 3. 3931 13 — 0. 408115 ~— 0. 566330
27 2.8012 10 1. 025088 0. 111668
4 10. 574 5 0. 742759 —1. 498968
13 1. 5328 16 ~—0. 187321 — 0. 385515
12 8. 6081 d ~— 0. 444076 0. 538972
L+ 4.5174 8 0. 217645 ~— 0. 220755
33 8. 3904 3 0. 444535 . 076122
s 27.535 2 — 0. 136635 —0. 016630

{Constant 13. 544410
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F4 EDTAERBRREGHAMIFFIEEY. R ENFERHESIRMTHNLERARCE
Tahle ¢ Summary of the results of the covariance gnalysia compared with the other two populations among the

Yangtze (YAN), Yellow Sea {pareduth Chine Sea (SCS) populations of Neophucaena in 23 posteranial measurements

ERdIrHBEAXE EL#e Rgdn s
Relationship with the other two populations AN YEL 3C3
HF B T8 Larger than both the other two 1 o 10
KF—+¥EH, 53—+ 2R FEF¥ Larger than one, insigniflicant to other 6 o &
KF—A+T AT A— %2 Larger than one, amaller than other 4 1 0
S59F A HEERYF BF nsigniicant to both the other two 5 6 4
hTF—tEHE. 55—+ 25X 2 ¥ Smeller than one, insignificant to other & 9 3
hFRPG# 8 Smaller than both the other two 1 7 0
[ ] 4.
- o— T FEE Yangtze pop.
5 °o . o TR .
e South China Sea pop-
LZJ Q
-
u:-' 2 o4 oo ® -
o vy
E . oo ®°0° * o .
<< o Do mo o L ] ..
E 0 o -] % o -oe .. . a
= U .
= o a L] o } o* b .
3] ° a® o .
7 4
E a ﬂ. a @ .
- L ® ®
&7 4 o
8 s v
‘E_—R' T »
-y . o — i FhEF Yellow Sea pop.
. .i ¥ _L L v L]
s 3 ¢ T % T s 7 s

B 1 DISCRIMINANT FUNCTTON 1

M2 IHERIWHE. RERRTHEERACRAURSEANER ! MANER 2 LA
Fig- 2 Posteranial akeletons of the Yengtze. Yellow Ses and South China Sea population of Neophocaesa

plottad on discriminant function 1 and function 2 determined hy 33 messurements

ERE 10, 8 Ml 45 ZWAR A so WHART GE2), REWHHF 15 M5 KILHKE
EREE A HSEEAREREE RIUHNSHEEBHRCRNE U HERER. M
R, FREZAERESNNEHRES, HESERUEXHME, RITLHWIREBRE
SRITHBEZRNESERE, RAEABSHEHEKZ, RIMNBSRETFEZE
FIESERBEX. R—ERSRINFEHIHFER (H2) E—BH. L5 RITFEX
TEAEMMSTRTRE R (BEHS, 1995, b), FAFRBE, EEIEHTR
o, RNHEEREEAFEEERERRSSHEHRBER S AAFANER (FEFH
&, 1995a). EHMETHTRS, WRERPIXENESILENFE, WMLHERESE
B G _E R R XS O . HREITEE 16 MR, HIRNEWAEN 99. 0700 .
B HFBE 4 MR, (HTERSS 0% kiiid (HEFIF, 19950). EREF
BERS, SHBZENEEUEER. MRESSEFEAHIIS P ER/FIN=
2, /FOUT=30f, X2AE 2 HERBAELE, HHNFEEE 6 MER, EWRHIIFH
KR 80%. HUIMEZ AEEEHNEREEMEMER/D. bt g RERTEAE
ERHREREAREEAES, ITREMEEETAREMEL BB, SEFRHE
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GEOGRAPHICAL VARIATIONS OF POSTCRANIAL
SKELETON AMONG THE POPULATIONS OF
NEOPHOCAENA IN CHINESE WATERS

GAO Anli ZHOU Kaiva
(Department of Biclogy. Nanjing Noermal University, Naajing. 210097

Abstract

Geographical variations of postcranial skeleton among the Yangtze, Yellow Sea and
South China Sea populations of the finless porpoise, Neophocaena phocaenvides, in Chi-
nese waters were studied with t-test, covariance analysis (Table 2) and stepwise dis-
criminant analysis {(Table 3, Fig. 2) using 42 measurements based on 142 specimens of
all ages (38 from the Yangtze population, 59 from the Yellow Sea population and 45
from the South China Sea population) collected in 1574 to 1991 by the Cetacean Re-
search Laboratory, Manjing Normal University. The results showed that: (1) Geo-
graphical variations in the postcranial skeleton among the three Chinese populations
were demonstrated in all the ages even for the neonates (Table 2, Fig. 2). But the dif-
ferences were interpreted by a group of variances. No single difference could be used as
diagnostic character for subspecies identification. (2) Summary of the results of the
comparison among the populations (Table 2 and 4) demonstrated that. the postcranial
skeleton in t};e South China Sea population was the most developed, that of the Yangtze
population was the next, and that of the Yellow Sea population was the lowest. (3) Dif-
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ferences between the South China Sea and Yangtze populations were larger than that be-
tween the South China Sea and Yellow Sea populations, and therefore were the largest
( Table 2, Fig. 2). This is in agree with the result determined by external and skull
measurements. (4) The degree of the difference and overlap in the measurements among
different geographical populations implies that the adaptationary changes of the skull
took place slower than those of the external morphology during the evolution of the fin-
less porpoise populations, and those of the posteranial skeleton, in turn, slower than
those of the skull.

Key words Neophocaena; Population; Posteranial skeleton; Geographical variation
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