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The Assemblage of Gastropod Fossils in Zanda Basin of Tibet
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Abstract: A number of gastropod fossils were discovered in the 4th lithologic member of Guge Formation within
Zanda basin of Tibet, with the identification of an assemblage of Adelinella regularis-Velutinopsi which comprises
Adelinella regularis Y, Velutinopsis spiralis Yii, Radix zandaensis sp. nov and Hippeutis cf.minor (Ping). Based
on the distribution characteristics of these gastropod fossils in southwest Tibet, the authors regards them as a
biological assemblage located in the intermontane fault basin in northern Himalayas, between the Rhino fossils
layer and Unio douglasiae Giiffithet Pidgeon-Unio tschiliensis Sturany layer and with a paleomagnetic age of late
Pliocene-Early Pleistocene. Based on a comparison with the existing species of gastropod, the authors hold that the
gastropod in the fossil strata in Zanda basin might have lived in a shallow littoral lake environment. The
sporopollen reveals that the place where the gastropod in the fossil strata lived was an environment of warm and
moist forest-grasslands. Hipparion in the lower gastropods fossil layer in Zanda basin indicates a warm and arid
shrub-grassland environment. Consequently, the paleo-climate during the deposition of the Tnolin Formation and
Guge Formation experienced a transition from a warm and dry environment to a warm and humid environment.
Key words: Tibet; Zanda basin; gastropod fossils assemblage; Guge Formation; Pliocene-early Pleistocene
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F1 AWFELiZZbRR S EBEGCRKENE, 2005)
Table 1 Variation of stratigraphic division in Zanda Basin, Ngari area, Tibet(after ZHU Da-gang et al., 2005)
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Table 2 Lithology of the measured section of Guge Formation in Duojidong, Zanda County
S AR BE/m
1 A 14.2
2 BRESRERDELERE 38.2
3 THBREHDSE 13.2
4 BEARRHDE 3.1
5 REFHBKAAERDSE 14.2
6 KEAREHTE 11.3
7 REFRB KA AREDE 6.5
8 KEGRRBDE. WA RE Graminites sp. 4.0
9 KReFHR KA ARPE 3.0
10 KEAEHDEMN LA 10.7
11 PRER 1.3
12 KEAHRNEREBRADSE 9.0
13 BEABD RS 26.5
14 ROSHFENKOORRDESKACHDREEEZE 17.5
15 KeREHDE 5.0
16 Y RAR AN g Y e k= 21.2
17 RESHFHN KO AGEPDE 6.0
18 KEHE 5.0
19 KRae&ERDIB LS 15.5
20 KBEORRHDEEKECHADS 10.5
21 KRECEDS 9.5
22 KOGREHTESKECTHARKAARADETLR 7.0
23 KOGRBEHPERSBRECPENKAAGELD S 13.0
24 KARFHPESKEAPANKAAGERDEER 19.0
25 KEASHFHENRAOERDERKRECADE, HEESK 8.0
26 RRESTREBSEREE LS, mEENEESR: QIXBER. MR, BRIE, ¥ MRS 13.0
27 KECSHPENKAGRADEREREBKAEDE 49.0
28 RIKEMDERE T KECFARNKAAORRDSE 6.5
29 KEASHBRKAGERADS SN KaARPDELR 25.5
30 FIK B HRE 13
31 ROBREMDE 3.7
32 KEASEENKAAREDERPAERAAREDE 19.8
33 TREnDRRE SKROGRERBDEERE 5.5
34 KEASEHENKAARKDERKECPARNKOARLDE 27.5
35 FREenDFRESKECRERBDEELR 24.0
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Fig. 2 Stratigraphic section of Guge Formation
in Duojidong, Zanda County
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XK R KRR A /DEIR-PIRREPBA S, FE
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Fig. 3 Systematic classification of gastropod fossils
in Zanda Basin
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Table 3 Diagnostic results of gastropod fossils in Zanda Basin
Fg REE P i KEH 3fod
1 PHje.; AR R Bk O] Veletinopsis spiralis Yii ERRI-8. 4
2 P2Has.2 WEEOWR Veletinopsis spiralis Yi B I-5. I-3
3 PoHoe.3 (w7} Veletinopsis spiralis Yii
4 P:Hze.62 Hit) Adelinella regularis Yii
5 P,Hj6.4 BAEEROM Veletinopsis spiralis Yii
6 P:H36.0m =317 Veletinopsis spiralis Yi B I -6
7 P>Hz6.61 F0 Adelinella regularis Yii BRI -1
8 Py;H36.65 TR Hippeutis cf. minor (Ping) Em -4
9 PyHj6.63 FEAR M BEAK Veletinopsis spiralis Yii
10 PyHa.5 =ik Veletinopsis spiralis Yii B I-2. 7
11 P,Hj6.6 JEARMEE R Veletinopsis spiralis Yii BRI -1
12 PHj67 . BAEAREWR Veletinopsis spiralis Yi
13 P>Hj6.5 RAEROM Veletinopsis spiralis Yi
14 P;Hy.0 SAEERT R BERT Veletinopsis spiralis Yi
15 P;Hz6.10 RAERL 0 Veletinopsis spiralis Yil
16 P;Hj6.12 =W Galla? sp.
17 P,Hz.13 gy Veletinopsis spiralis Yi
18 PyHo.14 HFH Adelinella regularis Yii ’
19 P;He.15 2! Adelinella regularis Yii
20 P2Ha6.16 80 Hippeutis? sp.
21 PHas.17 3k Radix? sp.
22 PeH,. AR Radix zhadaensis sp. nov.
23 Pe¢H;. 07,8 Radix zhadaensis sp. nov.
24 PeH, 3 BRAEKRNESD R Radix zhadaensis sp. nov.
25 PeHa.4 B EpEL?
26 PeHy 5 B EIEY
27 PsH>.¢ FRAER M Radix zhadaensis sp. nov.
28 PeHz.; REERTBRAE Radix zhadaensis sp. nov.
29 PsH: 8 BRERZBEANE Radix zhadaensis sp. nov.
30 PeHag B e ?
31 P¢Hz.10 A Radix zhadaensis sp. nov.
32 PsHy 11 B e
33 Pe¢H,. 10 i Radix zhadaensis sp. nov.
34 PsHa.13 Wi Radix zhadaensis sp. nov. BRI -7

ENZAREZEFRRER -9, 1-8, 14, I-5,
[-6, II-1, II-2. II-3),

BS54t Mt NEEER, KA, 52
WA SABRAL XML BZRG EFELAN
Velutinopsis spiralis Yu(&3, 1982)52 48R, MHXE
PR TRl —2H, NRFE—F.

PR TEALAAM, EHREEEA,
BERE 92 %} (Physidae)

# MRR (Radix Montfort, 1810)
#LiXF [NR(Radix zandaensis sp. nov.)

iR : AN, 4~ 8 mm, SRIBMF. /A, RRE
B, B4 M8R, KIFK, REEIFBAKK, JLFS7HE
HENEE, B54HE, TOX, INEE, 2EEN
WIE. 7ok ERAERKBES, O%GEREREHRER
[-7. 1-2, 13, I-7)

P 51t WA —BRTERHE S B A
Helix auricularia Linne A, B 5 Radix gra-
baui(Ping)(A B %, 1963)M ), BIEHBKTIF
HERMFEERATENE KRB SHE TFXA,

RN FEALRAN, EFaEEA.
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R BB EL(Planorbiidae)

[ 5 ¥ 48 /B (Hippeatis Charpentier, 1837)

/B R B4R LB M (Hippeutis cf.minor (Ping))
iR TN, P MELRERE, 3 AMER,

RIBR AR, IR R BXE, BMETRER

REPRI-4), BIETREERF.

PR S YRR A R — TR IER, 2
BTk, NEREER. KAKRE, E5AFEEE Y
IR, PGE Y RY Hippeutis minatus (Ping) Ht 5 A
o, EHEM ., ERUAFRTFEATE,

RN TERALA A, EFS SR,

33 BREEUAASHMERR

LR R RGP F LH S HAH N )
FNAEHRPHIK, KEARDE. Baih, X8
B— R T 42-31E 2 WHESDIR (Lymnaea) | B
AR (Physa). ¥ DR (Radix). /N &2 (Hippeutis)
F. HESFTFREBONFIE EE T LR L, 8

EHE B ARBRE T A FP 2R 3T B, I Radix zan-
daensis sp. nov. AL T VL AN/R M £ B8 Radix
teilhardi var. minima Martinson(Fuch, 1877), Ade-
linella regularis Yii Tl F & FEFITL M Adelinella

bicarinata Fuchs, T Adelinella J& ¥ 01 T R8I,
Bl X M EFT I ASETT T H(Lveantian) 2 . 35
ERFERHA N AL 2 R e A R R R
R,

Lk R A B 2R A2 2 T RIEAR 4
B+ 7= 5 B A B2 WAL (Dicerorhininae) & = BB b A -
(FBIERE, 2004), ZAA 200w HUREH P 57 51 A A
HHLREE R P 6 RMEnt L3R, 55 5 et R
/RAA R AT L (B 4), B b AT B H AR 4 R
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TR B B (NLd) T AL E 2 (75 ~ 59 B>
AR, BB EEE L RN BBRA, R
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Fig. 4 Horizon of gastropod fossils in Guge Formation of Zanda Basin and its paleomagnetic age
(modified after Meng et al., 2008)
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Giiffith et Pidgeon, VA Jt Bk 8% Unio tschiliensis
Sturany){b A2 (75 ~ 55 B, 75 ~ 56 |2), fLik&H S
KGR RS AR A, WEANE
Th A i L e R Y T2 S0 A L ) T e e, L 28 M TS R
FEALE LI, B XA 4 Y 2B &R
Fok, ATLLVAAAEHME BB A BN TREL
A Shk KR ACBRE 2 2 8], 455 Tl Hh R T 4F 4
F(Meng et al., 2008), 7 LIHEE HACA T 3
H-REHH A,

4 LKA JE R A A IR

TSR R R M ST | R R A R
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T A

HOHER R G e

TAEMTAIULR Z LAk, O TR (/R
# 350 m)h GRE %, 1975), HIEABEEFTFHI
tAaEREGREHN P,H,y¢ 1 PH)H, PH, AR —F R
Radix zandaensis sp. nov., HItAERAEYEAE , 8k
R, M HFEAKZ B AR, PoHae 272 R iR
K, HIRAFTIFRIBERE AR ROGE . B/ ERER |
B 2%, FRBEEHNTER. ZRBBLA R
CEAEYT R, A ILRERE D R RESIR 2 R
RT—TEE. FE2MEQ~4 mm) FEREE
HHSIBR . o1 LR PoHa 2K PoH, R RS H
REVH BT PHye EREINGHERBIFE . PH, ENE
$lim = 20 RIT N

AR R AR R R AR, RATE LA
AFREEMAETE I HRB T AN E SR, 1R
RE AR 45 4 (R J A0 A= o 9 3 YR BE 22 T & 1 oy A
RE . Fl, REg R R A M &K HE LR
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REHEBRERBRMGE S HE2, RITTURBER
) DX 350 0 ] — A f Sk vt eb A 3R 8E, s M
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Fig. 5 Spore-pollen percentage of the Guge Section
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200 B1/5E LA |, BREIA 2000 B/TE, A RHAR
WEBRREXE., ik AT AREYIER ST,
—BERKT 40%, AHEREEHE, BHASUR
R A E@3%~12%), EAEBKRZ (5% ~
18%). BEMF XKRZ(1% ~ 9%), #EAIEH B
(1% ~ 5.6%). B REAAZ7EX BAH RS2
¥y (Pinus) . = ¥ (Picea) . 7K o B B % W F
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Z ¥ KE S, F 5k Guglans) . H SR
(Cyclobalanopsis)%ilﬁﬂ’%ﬁﬁﬁ?‘ﬂljﬁiﬁI'jll, RETF
B HE B Artemisia) LB M T /D>, RPBE ER1
A TE BT 2 A L R R A £ R B AR I,
SHEBEREE. 5% B0 X AR5 2k 5
4 79~59 EHAGASRER: FeARIEN &R,
HPERRE 70.9%, 58T & BREE 8 T HRH
Ll 3R (G2, 1980), %2 TP =527
WA B ARIES N FE(40%) . FEARIEBIR Z (16%)
EARNRZ (A% ~ 1%), 1R -FRAAE B (R EM,
1990; Z=RUBESE, 1990), Sz =Rt 54 W 7E IR B
BTFREAEAEREER-ZFHFE., HILAH,
LA = DR ZE BRI A R
H), HRELD T HERE TR IREHRAOEE,
EHBABMMETEINEAN, STRYRE. %
1L B FBR R L & B AT T ook, A mEm il
T 184 AMEESL, AR S TE B U BURL 2 B b BT )
FRAE LA R E TR A 5 e P ER
REETEETES.9 ~ 31.9 pm 2 8], BEALEFEQ.9 ~
350.9) x 10° SI ZJH], kML S HEMEAE 0.08% ~
58.4%2Z H (B 6 B &4 A R KA RN
BRRBIAFERMNAE 8 MESR, REPEREN
DATEEITE 5.9 ~ 14.4 pm 2Z 8], BEALFEAEG.1~38.7)
x 10 ST Z [8], BRIREL-& BAFIBTE 10.8% ~ 42.2%2
B (3 4). TURRIRLEE B9 K /MR T LT KK 3l
F15%4, B RRFBAKE KB BTG R(FRE
%, 1999); WkBEREL & B WAL N 32 F i X |
Apfh, MEEBERKTRKE, KPP CETFH
A ACRE, BIKEL, BRBREEF IS KU,
NRYPHRBRESEAS, kZ, #kkk, R
Yk MR & BEROTHAE, 1981; EESF, 1996), U1
FYhEERE ERI AR SRRIANES |
F, BRI 1 WRENKE, BARERLBE
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Fig. 6 Grain sizes, carbonate and susceptibility analyses of
sediments in Guge Formation, Zanda Basin, Tibet
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R4 HEAMHTHRETHERUABAH#RANHLE, RRENPENEONERE
Table 4 Grain-sizes, susceptibility analyses and carbonate of lacustrine sediments in horizon of gastropod fossils
in Guge Formation of Zanda Basin, Tibet

AT i B E/m AL 3/1076 S1 BRAE/% H{ER A2 /um
P2F25-3 276.15 73 18.07 14.40
P2F26 277.25 387 33.95 11.67
P2C26 278.25 9.1 10.80 10.94
P2C26-1 280.75 8.2 23.63 12.99
P2C26-2 283.50 9.0 39.34 8.62
P2C26-3 286.50 10.6 42.17 5.92
P2F26-1 287.75 8.1 17.24 6.18
P2C26-4 289.25 10.0 42.55 8.02
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E R i% A
B 1  Plate 1

1-BL /BRI Adelinella regularis Y i, W, x10, RES
PyHas.613

2-FL35% MR Radix zandaensis sp. nov., M, x4.5, RES
P;Hz.5;

3-tLiE % MR Radix zandaensis sp. nov.,, M, x7, XES
P;Hz6.6;

A-TESRI R REGHIR Veletinopsis spiralis Yi, MR, x3.2, &
5 PyHas.;

S-BESUL KRG Veletinopsis spiraiis Yi, T, x11, RES
PyHo6.2;

6-TELL I RAEBIR Veletinopsis spiralis Yi, RERKEE, x44,
RES PHyom

7-#LiE¥ N8B Radix zandaensis sp. nov.,, O, x4.5, RES
PoHas-s;

S-BELULI K ISGRIR Veletinopsis spiralis Yi, O, x1.65, R&
5 PaHaer;

9-TELL I KRS YR Veletinopsis spiralis Yi, O, x3.2, K&
S PHan

1-Adelinella regularis Yi, back view, x10, Collection No. P,Hs.61;

2-Radix zandaensis sp. nov., back view, x4.5, Collection
No. P;Hjs.s;

3-Radix zandaensis sp. nov., back view, x7, Collection No. P,Hy ¢;

4-Veletinopsis spiralis  Yl, mouth view, x3.2, Collection
No. P;-Has.1;

5-Veletinopsis spiralis Yii, top view, x11, Collection No. P5-Hjs 5;

6-Veletinopsis spiralis Yii, adult body casting form, x4.4, Collec-
tion No. PoHae.om;

7-Radix zandaensis sp. nov., mouth view, x4.5, Collection
No. P;Hs.s;

8-Veletinopsis spiralis Yii, mouth view, x1.65, Collection
No. P,Hz.15

9-Veletinopsis spiralis Yii, mouth view, x3.2, Collection

No. P;Hz.22
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ERO Plate II

1-TREU L R AL Veletinopsis spiralis Yii, TERFER, RO,
HREKRZ 23, x1.65, REE PHo;

2- MRS KRS GIMR Veletinopsis spiralis Yii, BAEKDOM, x3.2,
RES PHysn;

3RS RREGEME Veletinopsis spiralis Yii, BEAEEREM, x2.4,
RES PHyo;

4-B AR Hippeutis sp. TI¥L, x22, REE PHee;

5- 1437 Galba? sp. REERMHEHA O, *x20, RES Pl

6-1% Galbasp. KBANME, B, x18, RES PH,s;

7-ALiA% M Radix zandaensis sp. nov. BAERNEEM, x4,
RES PeHius;

8-+ 8% Galbasp. W, HH, x 18, RIEE PeHy 13

9-+ 8 Galbasp. WK, HMW, x18, RES PHa

1-Veletinopsis spiralis Yii, sheetlike shell bed, almost mouth view,
x1.65, Collection No. P,Hj 22;

2-Veletinopsis spiralis Yii, adult body mouth view, x3.2, Collection
No. PHa6.22;

3-Veletinopsis spiralis Yii, adult body back view, x2.4, Collection
No. P,Hj.2;

4-Hippeutis sp. top view, x22, Collection No. P2Hzs.6;

5-Galba? sp. mouth view of partial shell, x20, Collection No.
P2Hze.3;

6-Galba sp. internal mold of shell, back view, x18, Collection No.
PsHa.3;

7-Radix zandaensis sp. nov. back view of adult body internal mold,
x4, Collection No. P¢H>._13;

8-Galba sp. internal mold, back view, x18, Collection No. P¢Hz.1;

9-Galba sp. internal mold, back view, x18, Collection No. P¢H;.,









