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Wiko AXBMATEERN A K NERTERBT &K

AXREINFELAA (5 1& 10 Fp, Hh 5 5050, RRITPITBA 1976 R D
kA e B A i REM(E 1o B/ TR, S8 RRBERCE, X
IR R SR K B0 H /BRI BT B s ARdfA i R S H B, SRR AR
BamE, B, ;

BH1 e

—. HERE R R

TSk 43 o R 1R s
B - AREMA

=

THELERH: R E2LehPL,BRRPE, s, RBEEEERRKAERK, RIL
T, SN2, Eucypris angulata Ye, E. gracilis (sp. nov.), E. hainanensis (sp. nov.), E.
debiloides Ye, E. pulchra (sp. nov.), E. celsa (Ljubimova), {1 Darwinula leguminella (Forbes).
65.30 2,
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FEZRLFRHEPA >298 %K,
® B

FHREZREFGRRA >527.26 K,

FHB: REML PRSI RED. NP EE,

FPHB: RER L PR LR A, PP SR EERET EE, DHEBE, X’
FRMTUEME RIS . NMERIAFEE: Cyprinotus (Hemicypris) changpoensis (sp. nov.),
Candonopsis kingsleii (Brady & Robertson), Potamocypris hainanensis (sp. nov.),

B=R: ZRERREELEXERS.

BB BT,

H—B: MEVHRERE,

N
FEEHRTH ‘
RS EN RN B Darwinula leguminclla 73 L4k F SR T HE L —7 LHh,
Eucypris debiloides B E. angulata {EHILR, RN TRIEATHEIER E. celsa LT
KRB (Uantenckut paiton) b HELERETUAH, HAERETHEMLE, Aropo-
chara trivolvis WG 5EIG LT SR BRI, Al /R S R Y B2 AR 55 S 9 BT 5 58 (Aptian) B o7E
HREERE, ZEWHSENE BB hth G K No  Euaclistochara mundula EH1 R
THENTREEFE LR MRS (Abian) Bro REFRBFEMME IR RE, Wil
HENAERD EAR ZRMHZEABE AR AN, B0 £t R LEEATHE
MR o Mesochara symmetrica TEACFE T HELM L LM BRELFENAS G X Ro
Sphaerochara vertiallata WW, T b3 AP G EEME (Morrison formation) FITFHES
o
s, BN RATER SRTLE BB 81 78 (JD). 403 (K2) F1 43 (KD, 4
FEHLHE H— MM A, N R K iRk P& T

—— 403 g
43 + 403 + 78

MITZZER R KE R Bk,

REANN RN ORKINTRINE o Candonopsis kingsleii J—IAEFR, {LAMILT
BEEENFE =R, T EMREN LS ; BREMBOEFS. Poamocypris
R ERRERFHEN P. williamsi LISh, UFEBRRTHE LI BT,
Cyprinotus (Hemicypris) X—WEMERLT EHFHEINo B E0T I, KIFHAIN R4
Bl =4 MR, 5 0 Bt

TR G W

42 MN% Family Cypridae Baird, 1845
2B N TF Subfamily Cypridinae Baird, 1845
HEANR Genus Eucypris Vavra, 1891

g U. T. Srrep 1910 FFEHFEINUIURK B/RBRIZEZEN S Lycoptera midden-
dorffii BEHI—ENTER, 5 BIVANTHIRIE: Pontocypris, Cypris, Candona, Bythocythere,
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Argilloicia, Cytherella Jt. Kritheo 1936 #EDISE, O. M. Kuumna 3B/MIUM/REERME
HJ—Ee NI A Bairdiocypriso /RJG, M. U. Manpensiutam BT T X EERR A, A G
X B R EARRK IR RSB AELE L ENI—HAAFE Lycoprerocypris, #23\
2 Cypris faba Egger, 19109, LB HKIR R “FHEMNFEE”, "B, 81 1/3 &,
EMATAHE--H5 S E, 5muEE(HE, - RSN, FrRl“EBIIARITIA Cypridee B
EEMEAE" (1956, Crp. 104—105), ENHER, THEHE—BRXT Eucypris HI5EIK
REHHR: “RE=AV—SE, K, ZBIEK T A8, 5iws, B, - JgAm” (M. WL
Manpenbiutam H. 1p., 1963, Cip. 170)0 B, AIEASTERENINEZN. RITAE
RNANAZFB T H AL, B —ErKIEE AT R Mo

R E] A4 2k THE . BRATBENLHM SR SCRRA IR T “Lycoperocypris” 42
AHEARCFIKR) 5 Eucypris 56 PEEAR(FR )0 2 IBPERI & SR or BRHE(14 R )i
T

A 1 ==ZAK (R 1),2=88ER2),3=0E(ERE3), m: 1=
PRI (R 4), 2 = (BES5), 3= EH(EER6). HiM: 1=1E(ERT),
2 =RHER 8). Eim: | = BEER 9), 2 =%FH,EM(EE 10), FEMH: 1=K
(R 1), 2 = H(ER 12), FEifi: 1 = BFEW,(FE 13), 2 = XB(EE 14), X
B RAMEBRIR 1o FrEBdE=TH (14 X 2) W BEMSERROT:

x 1

Eucypris

m
13
&
=
dk
=

®R\%®B| ® =& BE & B M

+
R
I
&
]
E
H
a}
off

AIE |, IEf#

o O o O

O O O O O 0 o0 o oo o

=

o

— »—-‘r—- e g Sy T e
ocooocécoccccoc
O CcCc o 00000000000
e T e o T S G G U g Sl S PO vy
C o oo cCc o o000 o000 Qoo
Cc o c oo o0 oCc oo oo oo oo
= b e e e e e e e e e e e
coocc oo oo oo o

o e e e e e e e e e e
e R R R
CocooO0cococoQcoCc o o O
C OO S O O = o e e
O T T T Y N S — P~ S PN

[= =]

1) Eiktufs] Cypris faba Egger, 1910 ;‘X—-ﬁlﬁ%?ﬁ%ﬁ’],&ﬁlg A. G. Desmarest 1813 sEEFEH T,
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Lycopterocypris
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Z,=<0.5000 0.4285 0.0714 0.3571 0.5952 0.0476 0.7619
0.5892 0.3928 0.0178 0.3750 0.6250 0.0000 0.6428
0.2381 0.5714 0.4285 0.6904 0.3095 0.0714 0.9286)
0.3571 0.8750 0.1250 0.5178 0.4823 0.1607 0.8393
BATETAR 4R Z th RSB R 14 BN — AR ZPIRE Z AR,
A 14 ERAEPZRAROEEBRERETE. MUARBNEAEESE +1 REARD 2
0 (B AABED.
PR IR EL cosby; T (2) K

cosB;; _(’; Zﬂm)/\/g:, 74, Z:,Zk, (2)
ZTE, WE B EIELURIY cosf = 0.9571,
ZHB1 5347, 1B 4 B RRME
Dy, = 0.2479

Fz2KHE 2

% 2 kA 2 7[R, ERE AR B 3L 98 Fiyk, HIXT 60 ik, X5 61.22% . Hifi, &
REBEREENZRE, EBEER, BXARATBR 3, HfAsCE: #HRERE
B, BT Lycoprerocypris :X— &, B IFANZBIINRA, —FHITA Eucypriso

EAMAERSN Eucypris angulata Ye
(IR 1, & 1a, by 3a, b)

#HE FERMPE=ZAF. hEhEiEEm. Bt 2V AREM E5RE
RO HAL . THMKIE, hEBRE, AiEEL, BHEH. K, BhEA2ED
o, TEEH.

Zit (v=14)0 AXEERHBMAZEXK, TR,

S s Cc.V. O.R.V
¥ 0.97 0.0629 6.48 0.87—1.13
5 0.60 0.0356 5.94 0.54—0.75
il 0.52 0.0639 12.28 0.38—0.61

EEB ROVSRAREMEUUT E. angulata Ye, MBS FEBEER. B RE
By =019, 2, =096, 2, =0.65, HT 2, 2 s <<t.0s= 2.20, WEBHFE LR, K
B 2RI, RET Eucypris mediocris (Ye)o

FHERE JTABESKRESERI TEELRSH. BidS: 45718 GE#).

WEHEEN(EH) Eucypris gracilis sp. nov.
(ER1, A2, b)
R TARMIEEE. T4t 2EHS AREM; BEZOE., TUKINE, fifEk

1) %5 2 R/APHE, s EREE, CV. HERRH, O.R. ARMTBERGH), TH,
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x 2
D;>0.2479 D;<0.2479
E D; L D; E D; L D;
10 0.2717 10 0.2814 1 0.2270 1 0.2181
11 0.2717 11 0.2814 2 0.2270 2 0.2181
12 0.2717 12 0.2814 3 0.2270 3 0.2181
13 0.2717 13 0.2814 4 0.2270 4 0.2181
14 0.2717 14 0.2525 5 0.2270 5 0.2181
15 0.2717 15 0.2525 6 0.2270 6 0.2181
16 0.2717 16 0.2525 7 0.2270 7 0.2041
17 0.2717 19 0.2717 8 0.2270 8 0.2433
18 0.2717 20 0.2717 9 0.2270 9 0.2433
19 0.2717 21 0.2972 50 0.1980 17 0.2092
20 0.2717 22 0.2972 51 0.1980 18 0.1782
21 0.2717 23 0.2972 52 0.1980 27 0.1966
22 0.2882 24 0.2831 53 0.1980 28 0.1698
23 0.2882 25 0.2831 54 0.1980 29 0.2347
24 0.2882 26 0.2831 55 0.1980 30 0.2347
25 0.2882 31 0.2858 56 0.1712 32 0.1800
26 0.2882 36 0.2858 33 0.1735
27 0.2882 37 0.2718 34 0.2181
28 0.2882 38 0.2501 35 0.2157
29 0.2882 42 0.2715 39 0.2233
30 0.2873 40 0.1711
31 0.2873 41 0.2322
32 0.2873
33 0.2873
34 0.2739
35 0.2739 b
36 0.2739 | l
37 0.2516 L — I |
38 0.2516 — - I -
# 0.2516 | P S T F
40 0.2516 — R | Ak
41 0.2516 | .. N
42 0.2516 | ]
43 0.2516 l l
44 0.2516 | . l
45 0.2516 - Eucypris — Lycopterocypris ]
:g g‘j;:: § 10 o5 20 25 30 35 4 45 N 55' iID 85 ™M 15 M B RN lﬂ "ﬁk
48 0.2516 B 2 Eucypris }i Lycopterocypris HJ¥I5IHE,
49 0.2516 RS+ S R E AR .
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BB, B, A, ST .

git (n=06)
S s c.v. O.R.
K 1.02 0.0721 7.07 0.92—1.13
=3 0.57 0.0400 7.02 0.53—0.61
ﬁ 0.46 0.0412 8.96 0.43—0.53

574 Z}KﬁI'—j Eucypris profunda (Ljubimova, 1956, Crp. 113—114, Tabn. XXII,
&ur. 53, 6) E’J[%IJ{JE:??)E/J\ B, 2 ¢ %, 18 4 =394, ¢, =110, £, =645,
F tos = 237, AIHIEE 5% (5B, iMA R  ZENERELT LRBEN,

FHES FEo BigS: 45719 (EED,

Mﬁﬁﬁﬁiﬂ' Eucypris debiloides Ye
C (EBL1, B 4a, b)

R FTERUNILEEMETE. 8l 2/5 &S, Baidt, ERMEEH BEEEH. Al
GER, G5 ERAEEBEES. SHERE,FimEL. ZEXE.

g4t &‘E‘ﬁﬁgiﬁiﬁl{aﬁﬂuyg 1.02, 0.55, 0.39, N = 2,

Pb8  ARHLRASHILEIL E. debiloides Ye Rl L EMT, BHEW F, =
7.18, Fy = 0.36, Fg = 0.430 ZHMAK 1, 4 WF 37K, 13 Foos =771, QJRIES% 15
B, W%E@E‘Lﬂ:%ﬁ%%%’ﬂo |

-} =104 I_JJ:O Bine: 45721 (ﬁ?ﬁ%)o

%ﬂﬂﬁgﬂ'(ﬁﬁl) Eucypr:s pulchra sp. nov.
(Eix 1, B 5a, b)

sk A*ﬁiﬂﬂ']?}u{i'%%o i, BB AR FTAES. BEHRAM, 2
RS, BT SR Bs, N R e AWK, HEBBEE, FEEHE.

it E.E.EEE 814 0.99, 0.58, 0.51, N = 2,

B8 AFRMEHENEMBE, HTXAENEE Gk,

FEMEA FLE. BiTE: 45722 (F#),

BHEAN Eucypris celsa (Ljubimova)
(BIE 1, I 6a, b) '
1956 Lycopterocypris (7) celsa JlioGumosa, Crp. 112—113, Ta6n. XXI, dur. Ya-6.
R RENMEREMETE . 1553, 2 AR SR YUK 2 i 4 0 I ; BT, G4

ZH, RS, LBER, TRESEEH. BTRERRE, Bl EHER, Pil&E. 8%
X,EH BB THEEH.

git (v=3)
x 5 C.lV. O.R.
J& 1.01 0.0570 5.64 0.96—1.07
E‘} 0.64 0.0354 5.53 0.60—0.67
ﬁ 0.42 0.0173 4.12 0.40-—0.43
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b AR AR ERE T I1. C. Jlotuvosa (1956) #5IRH) Lycoprerocypris? celsa, 2
METH, B ERE. BEHEEREESRIT LHESBEER. LHEMT, BHER
F,=3.60, F, =240, F; =011, HHKE 1, 3 FIHE, 5 Fos=10.13, B4H]
e 5% fEEE, NItAR R G T F EBE AR

FREME FL. BidS: 45723 G,

BEHEENEM) Eucypris hainanensis sp. nov.
(EIR 1, B7a ,b)
#E FTHRUMEALEHEE. hill&E. T 2RI ; B AN Al %%

R, BESTERNGS. BUEKINE, FmsR, hilRE. ZWABH%. 5% E
GBELM, UESED. TE 4RI

Yobk: FANARETL, AIKEE, 5 TRE L TR G4, 4R ER B
%t (N=6)

x s c.v O.R.

K 1.03 0.0663 6.43 0.96—1.13
B 0.60 0.0361 65.00 0.55-—0.64
bk 0.42 0.0794 18.90 0.35—0.53

b AFHELBEIE WZEERSTHES, HTHREAEZECARMXE .
FHEBN HLb. BidS: 45724 (IE&).

2B M B Genus Cyprinotus Brady, 1885
kBB NTR Subgenus Cyprinotus ( Hemicypris) Sars, 1903

KWIEE Cyprinotus (Cyprinotus), C. (Heterocypris) MR BIET ABMATHI. BlE
g RN ZE TR o

KR EE£BEERN(EH) Cyprinotus (Hemicypris) changpoensis sp. nov.
(EIR 1, & 8a—d, %a—f)

fx  FENAEHMEE, PiRE. BEMARKERNE. iER&ET /RN S
MY, HE R AWML BEERN . GES R/ NMNINER, EBESRUBELR,
DUGEALBERE . NERITmE TSN ReamERf. RHBRERE, A0 X,
BERME A, ANERELR /4, TEICH . Helksa 5 He] sk haofs &
B

it (BEHERA, N =56

E s C.r. O.R.

¥ 0.89 0.0608 6.72 0.78—1.01
B 0.48 0.0346 7.21 0.43—0.55
w 0.36 0.0520 14.44 0.35—0.43

CGEEERRE; N=120)
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B 3 Cyprinotus (Hemicypris) changpoensis Tk MTHOBURE

% s c.v. O.R.
¥ 0.71 0.0362 5.09 0.64—0.78
= 0.38 0.0159 4.18 0.35~0.40

(BAREERBE; N=28)

P s c.v. 0.R.
¥ 0.58 0.0321 5.53 0.55—0. 64
o 0.31 0.0517 16.67 0.29—0.32

CEREKPE; N=175)

% s c.v. O.R.
¥ 0.47 0.0374 7.95 0.43—0.53
& 0.24 0.0173 7.20 0.23—0.26

(BHEEKBE: N=1T7)

F s c.v. 0.R.
¥ 0.35 0.0236 6.74 0.32—0.38
& 0.21 0.0141 6.71 0.20—0.23

(BZEKRE, N=14)

£ p c.v. 0.R.
¥ 0.25 0.0374 14.96 0.20—0.29
= 0.14 0.0245 17.50 0.12—0.17

BEERBEZRNE KRR FICE &, ST

K E}{Fﬁ& VII—VII VII—VI VI—V vV—1v Iv—III
kL 1.25 1.22 1.23 1.34 1.40
ki 1.26 1.22 1.29 1.14 1.50

R—TEKETFET 1.26,

AR AE M, M RETES S, —#RIEE S, EWalR, XMPpEFEHF
LXKFo HREBHBLEAN—NEMERNS » TV, HEBRAR—>HERE (Hady—
Weinberg) AR, E—RERNBIIAR T ELH 2
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VV.Voivo = g2:2g(1 — g):(1 — g)? n
Hep, e RRIER, WARASR 377, BLT4E 283, WEFEE 94,3515 75.07%,
24.93% . AIZRBBYLAEST VV NIRET Ve, GEREREES T v §
v — 0.249, v = 0.499, ¥ = 0.501,
Fi
VV:Vvive = 0.251:0.500:0.249,
AR SRR, BENLREL, VXF 2 Mo 3 VIR RN, BREL VY Vo, vo Y

BARM R RN E TR ESE,
EAEFIRERITENT:
W & y
MEFH (2) 283 94
BB () ' 282.7500 94,2500
d=a—: 0.2500 —0.2500
dt = (a — t)? 0.0625 0.0625
(a = )t 0.0002 0.0002

X2 =0.0004, N =1

ERXTR,LEHHE (N) =1, #2=0.0004 I, SEE/ROBSENESE, P T 0.98—
0.99 Z[El. MEDAR Ktk 5o

B JREESELKY; hFHEERASIBE, id5: 45728 (EE);
45725—45727,.45729—45734 (R#),

—l—&ﬂ']’:ﬂ- Subfamily Cypridopsinae Kaufmann, 1900
A2 B Genus Potamocypris Brady, 1870
HBEAERN(EHM) Potamocypris hainanensis sp. nov.
: (BR 1, B 10a—c, 1la—e)
R ARUALEERE, G4%m TRIZ, &, BE MR ZRUNLESE,
AR, JE A BN, IS B E AN, ZEMANTENE I, A%, FRHEERE;
ARAERBAE T DEBAEE.E, EEEMENK, ZAWEHE, SHHUE

LR,
it (kA m; N=12)
_ x ‘ s Cc.V. O.R.
¥ ©0.59 " 0.0260 - 4.40 0.55—0.64
= 0.36 0.0100 2.70 0.35—0.38
(B EMm; N=15)
x s Cc.V. O.R.

¥ 0.61 0.0420 6.80 0.55—0.67
=1 0.36 0.0120 5.70 0.35—0.38
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(FLERNBE. A8 N=1)

7 s c.v. O.R.
S 0.53 0.0240 4.60 0.49—0.55
= 0.31 6.0140 4.50 0.29—0.32

(CELEKBRE,.£|; Nv=11)

S 5 C.v. O.R.
£ 0.54 0.0100 1.80 0.53—0.54
=n 0.29 0.0200 6.90 0.26—0.32

(ERERBBER, Al N=>5)

% s c.v. O.R.
¥ 0.46 0.0360 7.80 0.41—0.50
= 0.25 ' 0.0100 4.00 0.26—0.27

(CEREKBB,AEM; N=18)

7 c.V. O.R.
¥ 0.46 0.0260 5.60 0.43—0.49
=] 0.24 " 0.0170 . 6.80 0.23—0.27

(BEEKRE, H58; v=13)

z s c.v. O.R.
¥ 0.36 0.0200 5.50 0.32—0.40
F=3 0.21 0.0200 9.52 0.17—0.23

(FEEKPHER, Z2MW; N=31)

E 5 c.v. O.R.
£ 0.37 0.0340 9.40 0.32—0.40
=2 0.21 0.0180 8.50 0.20—0.23

CBMERKWR, A8; N=5)

7 s c.v. O.R.
¥ 0.30 0.0260 8.9 0.26—0.32
=2 0.16 0.0100 6.2 0.15—0.17

(CBMHEKHB,ZZM; N =10)

7 5 c.v. O.R.
K 0.29 0.0283 9.75 0.24—0.32
B 0.17 0.0100 5.83 0.15—0.17

RIETEERE, HERREMERAR
| = ah? (8)

Hir, o BREVHRERTER, 6 ATERER, | AFREK, 4 HFEHE. ¥ (8) AM:AHK
NG
lgl =Plgh + lge, <€)
2 lgl =y, lgh=nx,
T2 ) AENW
. y = fx + lga, (10)
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H
040 .
0.30 ;8 :3' ’
3 QQO::;:'O. o Y A
0.204 gifin Nl
c';.g o oLMAN
a5 By
0.101 o EF
T 020 030 040 030 T 080 070 080
B 4 Potamocypris hainanensis 75 ¥ R BEORE
s/ 3Rtk ke (10) XA o, 8, ITEAEITEA
(Z x?)ﬂ + (Z x,~> lge = Z *i¥is
l':l 1=1 i=1 (11)

(Z x.->zﬁ’ + rlga = }:__,: yis

BERERERA (11) X, #E
= 1.086, lga= —0.214, B « = 0.610,
fRA (8) X, BRIFRHAERKRARN
I = 0.610 A5,
HT 1.086 ~ 1, K. B THELEK,
BEKRBENEKA T, 7l TR

BB _ _ — —

EEET g VII—VII VII—VI VI—V V—Iv
|

ky 1.12 1.17 1.24 1.28
E ® ‘

ks 1.24 1.16 1.19 1.24

kL 1.11 1.15 1.28 1.24
| m

ka 1.16 1.24 1.19 131

AMRFEZTE . RERETTWT:

7 B | & | RER | B &
" B | ¥ H ®OE 18
E B | B ®|F®XE 10

B ® %= 15

B & | @ X 2

EVAMEY,E 3 MRS 3 MR, A TRERAREID, UBHARKE
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B, AT, BAMBNHIE S TRRAT, BN, AMEA AT Y L.

b AF#iELS E. D. Gutentag #1 R. H. Benson FT{iREY P. smargdina (Vavra)
(1962, pp. 29—32, fig. 7, pl. 1, figs. 4—5) WML, BAFIEBWET I ETE
EZEL,HRAFEM, AL LERRBEN. HRELB/LFRE, G F =138, A
&, PR AORR I E —AEEN. & ¢ RIS 1= 343> 1, =295, EEEBEN,

FHERAM R, BidS: 45736 (IE); 45735, 45737—45742 (RIE),

WM F Family Candonidae Daday, 1900
iz B Genus Candonopsis Vavra, 1891
BN Candonopsis kingsleii (Brady et Robertson)
(AR, E12)

1947 Candonopsis kingsleii, 3. C. Bponmrefin, Crp. 266—267, Ta6a. XiII, d¢wr. 5, 7,
1965 Candonopsis kingsleii, A. K. Lutz, S. 293—294, Abb. 2h,
1972 Candonopsis Ringsleii, A, K. Mathur, pp. 393—394, fig. 2h,

f#x EEUILEE R, RBEATHER. FmE, TR, /A Tiam, B
MM PR AT 58 T /5% o

git (w=¢6)
F s c.v. 0.R.
¥ 0.65 0.0173 2.66 0.64—0.67
% 0.34 0.0173 5.09 0.32—0.35

FHERA [, BidS: 45743 GOk,

ERX A #F Family Darwinulidae Brady et Norman, 1889
BRI B Genus Darwinula Brady et Robertson, 1885
INE KRN Darwinula leguminella (Forbes)
(@R 1, B 13a,b)

1885 Darwinula leguminella (Forbes), T. R. Jines, pp. 346—347, Pl. VI, figs. 30, 31,
1956 Darwinula contractz Mandelstam, Jlro6umosa, Crp, 117, TeGa. XX, dur. 2a—s,
1963 Darwinula leguminella (Forbes), O. B. Christensen, pp. 21—23, Pl. II, figs. 2a—c,

Wik A NUNLEERRE, G 1/5 LBt B SIUBMATSRER; HERKU, 5
S TR o WUEBC. IR 1/5 BN /A, MEBEDE, S,
it (V=124 ‘

x s c.V. O.R.
¥ 0.62 0.0289 4.66 0.55—0.67
= 0.30 0.0228 7.60 0.26—0.35
il 0.26 . 0.0234 9.00 0.26—0.29

i1 M. WM. Mannenswitam (1956, Crp. 117) g3 T—§ifh D. contractas HFTTE
EXFIALZESR,BHIE O. B. Christensen, HFEY, M. M. Maupenvutam, EEBRE

1) HE¥ES, 1977 iR FERABEDYH.
2) MEES, BLkS —HEEMBRMLE,
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FERRE. BT &I &

£ ()
0.6638
0.6807

H

v (&) 5 53 n
0.315 0.0064  0.0009 14
0.313 0.0011  0.0005 15

D. contracta

D. leguminella
0-35: .

030 ] : .o

0251

0201

Akt )

L050‘0550-60 0-;5 010
B 5 Darwinula leguminella ZXRE S AE
BB BRI Ho: o1 — g2 = 0o BPFEREMIER S 75, BA1H

\/cn‘— 1)52 + (n, — 1)
ﬂ1 + ﬂz - 2

FKAfitrEE o, BRITE
Z, — I,

T = Dt (= s (143
N e
BREABNBERA (1)K, 4 =117, BT 4 <5 = 2.05, SEEL, N -ZLKEFE
VETBEER; X8 1 =002 <, 5B, I _EA5ELEEER, —EZBEH
o FERRIEFEE, Darwinula contracta X—Fh N TEFF,
IFEEH, 1. C. Jhoonvosa (1956) BEMIJLA D. contracta {IAGEA (crp. 117,
Ta6. XXII, Qur. 1a—8), W& GAMAELE, EEARERBAN. Ril, Dowina
ME— PR T IR BE AT, YURXARBURAM BN Darwinula 11485 &I
i, T REFEFRENZEREST EESERBEN. FESTRL TG 4):

x 4
HERIR ¥ 5 H & E o} Pil F 8 #E #
M| 0.0173 1 0.0173 34.60 EEBE
| AN 0.0014 3 0.0005
= A 0.0187 4

£z FETIR, AN D. contracta J& D. leguminella HJ[E) X4, TI. C. Jlo6umosa

(1956) BEH D. contracta WITEARARRBITART, DL AL B F Ao

FHBEE TREESESRL TEELKEH. ZTidS: 45744 GEE).
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, =0 A’
AXTEESUHE B, Hduk/RIA A —T EEATEE, B MR R MAFEZ B[R
WH—EHH: REENRSEENKER/N, E0RIMFTERNFHEDL. ATRE
ﬁ“ﬁ,?ﬁff]f’ET@Uﬂﬁﬁo SEEA x, BE A X2 %TE%J y,)”\U?;EH% 50

E s

B Ak H == Xy X3 y A X IR " X, Xz y
1 0.58 0.29 19.5 12 |} 0.68|0.32|25.5
2 0.61 0.32 19.5 IR ESESR 13 |0.67 ) 0.29 | 28.8

HESKEEnXESE 3 0.64 0.26 19.5
4 0.55 0.26 19.5 WLk BAEEAR 14 [0.6110.29 | 28.9
> 0.67 0.32 19.5 15 |0.61]0.35]29.4
6 0.76 | 0.36 25.5 16 | 0.670.351]29.4
7 0.67 0.30 25.5 HrilEEHERY 17 | 0.70 | 0.29 | 29.4
ZHERZEERSA 8 0.68 0.34 25.5 18 | 0.72(0.35]29.4
g 0.75 0.36 | 25.5 19 [0.70 | 0.35 | 29.4
101 0.64 | 0.28 | 25.5 om0 pimcFEIES| 20 | 0.77 | 0.32 | 29.4

11 0.68 0.30 25.5

ZURBHEN R, HENEIALE
9 = 73.641x, — 18.758x, — 16.698,

ZEEI T ZE TR 6:
# 6
x E X R S B B £ LopR Gt F
[ J=| 304.87 2 152.44 4.31
# & 600.74 17 §* =35.34
B it 905.61 19

F > F3% =3.59, 2@ EMN,
R ZTEIARER R BUERE 4.
L (0.065 0.020>O
0.020 0.022
HIYEREA:

( 21.359 —19.417:
—19.417 63.107)0
M Y X x5 %, BIREIEE G R4 B4 Py, Ps:

p=2 320" ) 553863,

D XTHBANNR, FANANE THRESH, Bt Fit— 20 EH,
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p,=b2 ~U8DLN_ 5576
o 63.107
5 2 = 35.341
Fo=B = 7183, F, =22 =0.158,
§ ()

HEBEN 2, 17 F K, 18 Fi§ =359, Fi%y =611, K F,> FiY, i P fEa =
0.01 /KEPFHE; F, < F}E, P, fEe=0.05KERBE. HIAXMTKIEESENYE
IR o -

HEAREEM 20, BERBA, B BRTFEEFINEE TR T . FRUHKE, KITE
MBOBAARETREAFEN AN T (RAEHBANSE SHERRRAER), mE
FiFBAEE SR T B, Darwinula leguminella WK [EBEW X —HL, XBUWRA
BE S ABEOERE —BRIAAKRENIRE T IEZEK, R A, MARIFE AT K
BRYE, RBERE, B HUFEREERN,

X— SN BRI ARHER. Smfed g X E a2t A REERE
Aor I E TR, A5 2R A B 720828, inde 5 X KRRAR, BREIMX & ABITES)
fio XniER AEHFANENRECRNE, EEBFAE Nt MAKE A 18.5—22°C, EEB
A 25.5C, REB—THIBEE L. W RX R SAXRABEN BN TR, ER
MFERS LA AT HILE I, AR X A el 68 4 T HReg i Ro

AKX EFHGEWE Cyprinotus (Hemicypris) ZEFTERN. ME 6 \JLIFEH, B45l
XS, HMERMRAARASHAEX, B TIENEILETR ZREK;T KX (P =
0.83), U A—ERIERINTE R, FERE TR . RAMNBENERX KA M, RN
AR AR RIEZ—o ,

A. H. Cheethan (1967) FETRFEB8E Metrarabdotos I\ JG, JLEXRTEHELRELEL
PN A SBRT BB T A4 34° RXGEREZ, AR SRIUTEER.

B 6 Cyprinotus (Hemicypris) WIMBEAGE(E K. G. McKenzie, 1971, MELAAZE)
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M., =D RRE PR R S RER
330 L5 1 R0, PR SR R O 25 0 TR B 2 o

M
H=——ZP;17!P,'0 (15)

Kb, P, &5 i NFANMEE » SEBRNENLE n/N, P 2P, NBRNE, M
M E.

BESERNT: BEM—DNEDE DR — DMK, BUEE TE—#
RATEREURRAEZAN: WREVE O —DFAR, RS E; Fhld
%, HEMB/MERR B S 4655, WATEE(EER. R, HETHHOKES
W, ERMPNERRENZ L, EREFYE X HHEERE 7, B 8 fiRo

R
2704 .
A
\
280 \
\\
'ﬂl# L)
IHE (k) 260 \
\‘\
g0 e 300 b
1 ;
e ol
.‘_\_\_-'.‘:‘:'__‘:—:—_.;;;: ————————— 3'0" '"::—“"""“":::;:::_—::_-_—:—-o
61004 \“\\ ‘ 320] o mmemamn-oiIIITIIEREREEe
- T
T 7
. [ o= "\ _
imro0t \ :maW
E B - 350 °y
£ ~~~~ 1 5
8r.o0f ) - 360 S
E 7 T T
r o 370 “s
i - 1
moo[ 3501 ~
{ 1 .00 L Py 1 tad N 8]
000 o1 0% e L R v R LT 230 040 %
7 KEAAARREEBEASLE B8 KB AHREHENT/LRE

HEBEE, Kt ATLEY Potamocypris hainanensis, 54, %5 S HSE M2 5T
AEEY S0 REERAAZMN RGBSR B S o Z=A B AL P, hananensis
R BN SKERS D T

ZFRRE,BEREBE.
Cyprinotus (Hemicypris) changpoensis S5 R L EHE, AT E,
BRI T &R 2 RFR T . 4 ¢ FRELEINE, » ZREARY; ¢ FoRANEN
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M EHE,
c=4, n=23, ¢ =8, &I F,Hq0.05) = 4.53,
- qQ(O.OS)\/O'Og“ = 0.167,
BLL B PO R AL R SE 1 52 K4 B4
=085, pu,=0.88, pu; =091, g =095,

Nl A2 N N
EECK BE(R) a
i \
‘ g
161.00 » 0 3104 .: \
’ e 1
165.20 < < : b
AN . 3304 y Y
\\ % “EE \ \‘
B S N , 4
17043y o7 ° 04 oK ©
oRK
W%s_ng 035 030 o050 035 EIG{E 040 050 080 090 100
(FX) :

(%)

B 10 K3t B I Cyprinorus (Hemicypris)
changpoensis F¥ |G EHEHEMIZ L

B9 Kt AFl Potamocypris hainanensis
RE.GEHESENES

RN BRI REZEH
[y — 2] = 0.03, |p— ] = 0.03,
l.ul_.usl =0.06, |p— p| =0.07,

[ — g} = 0.10, {5 — | = 0.04,
BUNT T, EBFEER

RiZIgH, Cyprinotus (Hemicypris) changpoensis BIFEK . HE FHBE—HETER/N, 3
REWREIIRE, BRAE SRR EIHI R BT X EARR o

g £ ;X W
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EREE RN, 1974; RS POBRET Tk, BEHRET,

{5, 1964; )L TEHHAMAE LG, TEVFIR,FE 124,520,
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SOME FRESH-WATER OSTRACODS FROM THE MESOZOIC
AND CENOZOIC DEPOSITS IN HAINAN
ISLAND, KWANGTUNG

Geng Liang-yu
(Nanking Institute of Geology and Palacontology, Academia Sinica)

Abstract

In this paper 4 genera and 1 subgenus are described. Among them, Eucypris
and Darwinule were acquired from the Lingao formation (late Early Cretaceous) of
the Jialai basin of Hainan Island; whereas Potamocypris, Candonopsis and Cyprino-
tus (Hemicypris) from the Changpo formation (Probable Pliocene) of the Changpo
basin of the same Island.

Based on the present study, the following conclusions have been drawn:

1. Morphologically, there is rarely, if any, to choose between Darwinula con-
tracta Mandelstam (in Ljubimova 1956, pp. 117—118, pl. XXII, figs. 2a, b) and D.
legumimella (Forbes). Aeccording to numerous pooled data of various authers,
ecomparisions of the respective means of length and heihgt give the following results:
for length t = 0.3000 and for height t = 0.0027, both of which are not significant on the
5%-level. These two species are, beyond doubt, believed to be synonymous, D. contracte
being the junior synonym.

The specimens placed in D. contracte by Ljubimova (1956) from the so-called
Lower Cretaceous in the eastern part of the People’s Republic of Mongolia are dis-
similar in outline and size to Mandelstam’s type specimen form the USSR or to
D. leguminella. From Ljubimova'’s material (1956) available, the results of the
variance analysis are presented in following table,

Source of variation | Degrees of freedom Sum of squares Mei?rizgige Variance ratio (F)
Between samples 1 0.0173 0.0173 34.60
‘Within samples 3 0.0014 0.0005

Total 4 0.0187

The variance ratio is found to give F = 34.60 is, for 1 and 3 degrees of freedom,
0.01
1,3
specimens as a new species, which is widespread in Asia.

2.  Lycopterocypris was erected by Mandelstam with Cypris faba Egger 1910* as
its type species (in Ljubimova 1956, pp. 104—105), but the generiec diagnosis given
appears too nebulous for the validity of his genus. ‘

It is a hard nut to crack whether this form is congeneric with Eucypris. A
total of ninety-eight specimens are here studied. Of them, 49 are at random chosen

highly significant (F > F =34.12). For this point, it seems better to rename her
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from Lycopterocypris and 56 from Eucypris of the Chinese and foreign literature.
Fourteen chief external taxonomic characters are studied in total and listed on a
present/absent basis as follows: Shape: 1 = triangular, 2 = reniform, 3 = ovate; Grea-
test height: 1 = antero-median, 2 = median, 3 = postero-median; Posterior end: 1=
broad round, 2 = narrow round; Anterior end: 1 =broad round, 2 = narrow round;
Vantral margin: 1 = concave, 2 =straight or near so; and Surface ornament: 1=
ornament, 2 = smooth,

For each OUT (i.e. speciemen), mean values are obtained for each of the 14
characters. These average values are then compiled to indicate a kind of mean
morphology for each OUT. The average data for each OUT are combined into a 14
row by 2 column data matrix. Data standardized by rows (characters) before compu-
tation of the similar coefficient. The similar coefficient is defined as:

cosO;; = (kz::/l\ Zy; ij)/ I; Zi. kz_; Zi;

Applying the formula listed above, we have thefollowing result: cos § = 0.9571.
The following discriminant barrier value, vte the diseriminant analysis, is found

by computing
D, = 0.2479.

The total sum of the sample sizes of these two genus is ninety-eight species
frequencies. Of them only 60 species frequencies are successfully discriminated. Hence,
the effective disecriminant proportion is only 61.229%. Besides, the fype specimens
of these two genera are also classified to the same kind (see Fig. 2, + marks the
type species). Consequently, it seems to the present writer that it is impossible to
maintain that Lycopterocypris and Eucypris are two and divided without depriving
distinetive identities of their charaters. It can not escape from our conclusion that
Mandelstam’s genus is a junior synonym of Eucypris.

3. Two morphologic varieties are observed in the ecollection of Cyprinotus
(Hemicypris) changpoensis. On the basis of the two morphologie specimens, 377 in
total, the data show that 75.1% are of ‘‘A’’ type with arched dorsal margin, while
the remaining 24.9% are of ‘““B’’ type with round dorsal margin. The latter repre-
sents the double recessive homozygote vv, the former the dominant homozygotes VV
and the heterozygotes Vv. While applying the Hardly-Weinberg formula,** we have
obtained the result that frequency of the heterozygous recessive genotype vv = (.249.
Hence v =10.499 and V =0.501. The chi-square test is made to see whether this
proportion would fit in with an hypothesis of simple Mandelian segregation (1:3)
in accordance with monohybrid crossing. = The result achieved has proved to be in
favour of the hypothesis (x* = 0.0004; 0.98 < p < 0.99).

4. Darwinula leguminells (Forbes), a rather cosmopolitan species in the Upper
Jurassic and the Lower Cretaceous, bacame apparently large in its size northwards
from Hainan Island to Central Asia, probably owing to the paleoclimatic influence,
A trivariate regression analysis on the today-latitude***, Ilength and height
dimension gives the following results (today-latitude chosen as dependent variable).
The present study treats of a total of 20 specimens selected randomly from the rele-
vant literature. The multiple regression equation is:

¥ = 73.641X, — 18.758X, — 16.698
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The results of regression are in the following analysis of variance table.
Source of variance Sum of square Degrees of freedom Mean square F
Regression 304.87 2 152.44 4.31
Deviations 600,74 17 s%35.34
Total 905.61 19

F > )% = 3.59, which is significant.

In Lingao time, perhaps the climate of this region was in dry tropical condition.
In the light of the existence of Cyprinofus (Hemicypris), a subgenus living mainly
between the Tropic of Cancer and the Tropic of Capricorn, the .investigated area
was a moist tropic climate during Changpo deposition.

* This trivial name is unadvisable by the preoccupation of Cypris faba De-
smarest 1813,

** According to the book entitled ‘‘Priuciples of Genetics’> by K. W. Sinnot,
L. C. Duun and Th. Dobzhansky (1950), these results depend on the assump-
tions that the mother population was larger, matihg occurred at random, the
mutation of V to v and v to V was infrequent, and that the carriers of the genotypes
VV, Vv and vv were of equal viability and reproductive power.

*¥** We can not help noting that the Early Cretaceous palaeo-latitude would de-
part far from the present-latitude, as goes beyond the scope of the present paper.
However, the limited purpose of this approach is nothing other than proving the
fact that with inecreasing latitude an increase in size of Darwinula leguminella
{(Forbes) can be observed.
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la,b, 3a,b. =K EBN Eucypris angulata Ye
la) b. ﬁﬁ,t*ﬂ*ﬂﬁm(x3s)c %ia%: 457180
3a, b, B, AMAHHMCK3IZ), BidS: 45720, MREFSEESERL TRELZEEH,
2a,b. MEEEMNCEF) Eucypris gracilis sp. nov. M, HMAEM(K32), BiDS: 45719, PHBER: R
o ‘
4a,b.  UHBEBA Eucypris debiloides Ye I, AMIIEM(K32), EFid\: 45721, F=wEL: FHE,
Sa,b. EWHEBAMN(EH) Encypris pulchra sp. nov. IEM, HMAIEIM(R32), BiES: 45722, @Rk B
o
6a,b. FEHEAN Eucypris celsa (Ljubimova) T, HMAEFM(KR32), BiLS: 45723, =H#iEA: FH.Eko
7a,b. WEEENFER) Eucypris hainanensis sp. nov. TE#, HFMAEM(X32), BFidS: 45724, F=HEAr:
H.Eo
8a,d, 9a—f. K E L BEERNGHM) Cyprinotus (Hemicypris) changpoensis sp. nov.
8a, RIEL, BEANEM, RIEEMR, BiE(X55), BigS: 45725,
8b, Bl EXINEM, R EIRIE, BEE(X55), BiES: 45726,
8c, FME, BHSMIIIE(K240), FHidS: 45727,
8d, E#, B HEIEM, Rl EHE/NE(X55), EidS: 45728,
9a—1, B, AWM, "NMEREE (X32). BidS{kikA 45729, 45730, 45731, 45732, 45733, 45734, "k
RSB KA R PUE,
10a—c, 1la—e. HEFTBEN(FF) Potamocypris hainanensis sp. nov.
10a, EU&;E?&KXW% Eiﬂ’%: 457350
10b, I, FM(KRI0), HiIZS: 45736,
10¢, RI#E,ERSMIIR(K240), FidSF: 45737,
1la—e. B#, AW, RMERB(K32), Bi0Skek)y 45738, 45739, 45740, 45741, 45742,
PR Bk
12. EEUUBE A Candonopsis kingsleii (Brady et Robertson) ST, ZZM(K32), BiZS: 45743,
FEHEM: FHE,
13a,b. /EEXRIRIXA Darwinula leguminella (Forbes) TR, AMAHFM(X70), FIBS: 45744, J"FRKEH
S BRI T BSR4






