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(HEHFEEEF MR G E R

—, kAN Bt A
RIAWEX

E+Ek, PEEE=ZLSH M AR
WrRIAMBME(EBRE, 1974; FRAREE, 1975;
X EE, 1976; TLRW, Brbk, 19795 thR
W kIR, 1979; BRAE. LM, 1980), M
HREERY, EHEMMCERRRN—TE
REBRIFER, H AL BIAR,, B0 W
AR EATEE E— M E 85 (Kob-
ayashi, 1972),

PEBE=4LRMEMNMCA, BERAD%
EAAHEABEERES, 19765 FRAE, LR
¥, 1979), tﬂﬂﬂ%ﬂﬁg—/l\}ﬁﬁ(ﬁ Perilimna-
dia-Yunmenlimnadia B, BIEFBILAEHE
FTHE_HARKMEYBE GENEMESFR, R
ER AT LS (B ARER, B2 TE
=%, BRE—FREPR. XEEVRAT
—MBLAESTEREEZRE— A B
BHERFE WA Perilimnadia B ,¥E P. jiang-

suensis, P. gaoyouensis, P. taizhouensis, P. ling-

tanggiaoensis PO Fho T NFR M Fushuno-
grapta changzhouensis Tf, ML 2, BBIx
R IX BRI S, BT HUMN BT K
FHE TR, LTI &R T H, U R A=
M RARHKBBEOTE=%R, HER
RO REDF AN AR AR IH
M4 /A (Tpycosa u Bapmamrapas, 1976), 4% H:
SMEEERE RGNS, BRRBEX—3)

WmEL.BREES TN, BEIE F. ovata, F. sub-
cyclqria, F. brachysellipsa, F. changheensis, F.
huaizianensis, Cixiclla serrulle EWRE LML Ao
BE=/ ¥R Paraleptestheria menglaensis B, 4y
AT BT R LR VR
L, TEMBRISHETERIHBERER
P (FREE. LR, 1980), BRRESTFINE
H1¥5 P. anguilonaria, P. mohanensis, P. triangu-
laria, P. lanpingensis, P. jingtanensis, P. yun-
longensis, Nanhaiestheria sanshuiensis ZRE/\
MiA. HRAERME EFEAFTERLER
REMRE, HPERE=CHX=/MLAE
S AW ZRIAMBEARE, HIRE R ER—,
*EE AR ER R S  EEEE,
IRERB=ZLHHEMAE, BYIRES
K Z MO HIRBIRG , DL Paraleptestheria meng-
laensis X, BE/VE P. baoyucensis 1 Nan-
hateshteria mn:h.uicmis, R—BREEARATEY
Fushunograpta sp., i BREX MEH F it 4
To MEBKRE, HOHNHERMA N E T
Paraleptestheria menglaensis B, 1976 SEAEET 4T
RIS WHIN, EE S A WRE—&, X1E
AR 2 A E R BT AR LB T ST
B, RIKKE P. menglacnsis L, RTFRULA
B, EH RS AR E 2,
REWRMKNAHEEZNE, —HBESL
e M EE RIE T K BRI BIIE T B B A
B, XRTREFHZH.ARBLREETRE
EIAE FT 2 B R IREIH B AL
ALMXT L HRH BN AL 7 i E sy
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FRAEA R it (EA 4 F, 19765 X
KR, BER, 1979) Rt (HAHESE,
1977) BiFh itk X T LMAS TR EEES
MIEANERRR, BEEESBEEANAR
WR(ERES, 1977; MERE.HBCE, 1977;
TkEBIK, 1984),

B EREELF L F Y, Perilimnadia M
AENCHSHARAER, RETH R B; Fus-
hunograpta changzhouensis HENHLFERR %
WAL, L, RIEMAKEGBSTE=8,
EEEMEE] KRR E A W; f Pare-
leptestheria menglaensis MENBENT T £EH
& # (FEHE Do

1983 £& K, PEM¥EREEE-F=ZAR
£2 Hb Z O STRA B I T R R SIS A0 XU T B S

H, RERELTHE DA EARR,EE
W REITATE HARK L B AT, 72 LR
M ERBRIATHEMNMCA (BE 2), REE
& BT Fushunograpta f. changzhouensis, &
RS ARERE, (B4R LS MR Ra
FAEEE (BRI, B 6a, 72), X RIIHEALR
HE—F R, FERANR LA SRR
R AL BRBRER XHo

LA TR=ZAMEMER AN, &
MEHERITF B N T RS AR TR B
MAM=ZRHA=AKNBERN, BTHER
H—FRHH— 2=, AEIE (BD, &
WIHEE BT RN AV RE T, REAM=5R
HARHOYERTE, FR—RR R TR — R
R E(RHES, 1982; RZHESE, 1981),
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Sketch Map showing the distribution of the Paleocene deposits and fossil

conchostracans of China
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XEEMHARERE - RBHRN, &E
AN LRIEDRE, B+ 24RARNE
NHEHX E=4FEEBER 2 F1 %t 8 ik
LR EHT -
OHRFTE=ZABEAHEMMAE, BT
B —P" Perilimnadia ¥, 5B V0H P Fushuno-
grapta changzhouensis Bf, BREHLHF™ Paralepte-
shteria menglaensis Fto K 2G4 4K TR X E
AFHIR R R TR, EZFE MR, &
BZ NN (R, 1975)c EREBTERE
EHABZLHENMMERKT R, K& H
T2 7R HE 2 W P A ROAL 2 o F M S A TR
R, sk 2B ik 11 HRY Rhombomylus laianensis
CEARE, 1976), EBNEFHNETHK S,
. R E B CER R, B, 1979;
W, 1976), GEE BB BRILAN
ML ARTR WY Pardleptestheria menglaensis
BN RAYRE IS, B Fushunograpta
changzhouensis T WO I AR 20 18 F7 #f & F H,
Perilimnadia BERGRHCA B, 36 375 98
LA EFRANEEN SRR ARE A
BT, M BB —FIn R R (BRRE I

K, 1980, 186 T)o JER, XEX—F MK
BT ZERAF (Chen Pei-ji and Wang Zhen,
1984), {HET HAZRE, METFELRE,.

RS (1977) Y& H, LiHM S
(Bemalambda) FHEERIRT RO Rl i, 13
AETREOESFERHZFZEE & 8 6
B bR, BF—% AN LAY
B.ohiwt, SHEEREAE M. XREM
Hela B 5 B A (Fushunograpta changzhouensis)
BEZE LA B TEBROR ISR T RN, Ry #
RELFTEZANISL, EMHAREYT
B RNA, THERREZHBE, i Bk
AP EF AN NERAREMLE
BrRRE AN, HEA EBREYTRARE
# (Campanian) (FE#%H, 1979), E/DiEGRE
Ok Bk (Maastrichtian) — ANy, H kL, B
AHBEE—FEZRZEE—MHEARKNITRE
W7o

—. PENMFEABE

RENEHEINLATEE, MATF
R, 438 5E P E BRI 5, So AT

% SRR (Nonshan Fm )
L3RR ¢ Shanghu Fm )

7] week { Nanxiong Fm)
[ BgA (Denxia Fm)

—_——
- .

® Paraleptestheria menglaensss

® Fustunograpta changzhouensis

BE2 ERANEEZLIHEMAT RS ERER

Distribution of the Paleocene conchostracans from Nanxiong basin
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IREAME, S AETL P I RO p S Mt
TTRE. XEMEHERBHIIE, 1976 £4
T EL-RE=ZLIRAH IV NE
oS — R s o (Bl T HHESIH A AR
REFM, XERIAMPIETHEEERELLE
AR I RA DL 2ITH. R L,
IFRYOKT A Mz TE A TS R
EmE S it R R A R R SR AT T R
HRME, FAOTXEEANKR, EEE

1984 FELSRNPENFBRESHFEF =ML

M, NEd—BRENAESBE,. Li¥EETit
W

Lol (E] 2 2.

SAEBUN, TURYE, DL aXE, Bl
UARMEZMAFELEEAME, FTRIETHE
AU LRI R & W aENE B L TRER
T

LEME: BEFHRLA 354.89m

ERERERPRESNE, SRiEE

EEMPEAFELR, RE K, RRORK

H DHRENSBRHDARBREN, A

KRB EES, A%, SANEADHL

5B 241.79m, FRABB; THIRLERE

FRE, RERK, RBORKE, AEREH

BEERER, RS, AE, BEEA N

A RS, RE., HEANES LG, B

113.10m, FROTEENL B, HrhM-iE4r Parale-

piestheris menglaen:i:v; e Policirsas gra-
cilicostata, P. obtusospiralis, Renistoma regu-
larium, R. anomphalum, Cirsomphalus laev:-
gatus, Amnicola zhenjiangensis, Bithynia aff.
lordosioma, Nanxiongospéira uniptychia, Opea
guangdongensis, Pupoides zhejianensiss NFg

Hs Sinocypris excelsa, S. subfuningensis, S.

arca, S. reticularis, S. ovata, Eucypris san-

shuiensis, E. squarrosa, E. dongguanensis, E.

hukouensis, llyocypris macilenta, Parailyocypris

changzhouensis, Cyprois robusta, C. buxinensis,

Candona resupina, Cypris pyriformis, Cyclocy-

pris nobilis, Metacypris biformis, Limnocythere

honggangensisy; 3R Neochara sinuolata, N

squalida, N huananensis, Peckichara subsphac-
rica, P. longa, P. varians, Croftiella humilis,
Grovesichara  changzhouensis, Stephanochara
breviovalis, S. hukouensis, Rhabdoc/zara jiang-
duensis, R. changzhouensis, Gobichara deserta,
Harrisichara yunlongén:i:, H. poculiformis;
1% Palibinia pinnatifida, P. kororoinii; HHE
¥ Hokouchelys chenshuiensis, Asiatosuchus
nanlingensis, Planocrania datangensis, Lestes
datangensis, Huaiyangale sp., PPackyaena sp.,

Archaeolambdidae, Adapidae, Pseudictopidae,

) Phenacolophidae, Arctostylopidae

hE%: WA
10. RO CKMPE. WP REELEELER,
REBEREEEAL, WEH 10—30cm &
HBALREEEATAL S, EQARER
B REE .
9. RoehphEs . Riha, X=E
RFEHEBHRYE, RE—BBREH
BB IR LA (ND305) Fusha-
- nograpta cf. chkangzhouensis
8. RABMBRES,EEHRERK
7. BBERESTNDE, EENETE

RERDE WO RIEE,CAPE 38.97m
50.32m

6. RAORDIRS B HBHEK

5. BRLBREMDE, REMLEEH
—BERaSTEDS

4. RO, ARERDRES, KBE— B
(emER)WEE

3. RL.RRAHEVESRENP AL

B 3.14m
2. RABKHYPRES 5.8m

1. HRBERWERA > BRRME, U &34
BARIEBREESRERDE, X 2—3
BREBNE, BERE 1—2m, S
MehE (ND172)

Fushunograpta cf. changzhouensis

"FUUEH_’.E' FEESGHEA
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Him k.

272.67m

37.89m

32,93m
39,68m

32,24m

0.4—1m
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RUBUHRENESR, AL, BREE. N
FRFOMBACE, K ¥ K Microhadro-
saurus nanshiungensis, Nanshiungosaurus bre-
vispinus, Tarbaurus sp., Coelurosauridae, Nan-
hsiungchelus wuchingensis, Ouwaloolithus cf.
chinkangkouensis, O. laminadermus, Maeroo-
lithus yaorunensis, M. rugusius, Elongatooli-
thus elongatys, E. anderswsi, Nanshiungoolithus
NI Talicypridea amoena,

T. protracta, T.

chticlienensis;
T. parallela,. T. biformita,
sublatiiovata, T. globra, T. quadrata, T. zhu-

tianensis, T. hemiseleneaia, T. nanxiongensis,

angospira dignata, Shangiuspira costata, Grandi-
patala? deformis;
stungensis, B. pachyoesteus, B. crassa,
protoselenoides, Paladiodon siurenensis, Hukoutho-
rium ambigum, Dissacusium shanghoensis, Dis-
sacus feiganensis, Lofochaius brachyodus, Linnania
lofoensis,? Ectoconus sp.

2. kﬁ?ﬁ??ﬁ_ﬁ%rﬂhsz,

X A R R, TURETR
B, iR, b, FiLFE L ZEKEHE, T

DU B 0 B R 2 B

Cypridea brevis, C. profussa, C. trita, C. da-

fengensis, C. cavernosa, C. recta, Pseudocy-

pridina subterra, P. gnanzhonensis, P. longa,
Candoniella postrotunda, C. subsinensis, C.
hubeiensis, Quadracypris favosa, Limnocythere
orientalis; ¥p@4 Latockara cylindrica, L. cur-
tula, L. eucylindrica L. guangelongensis, Cha-
Porochara

rites tenusis, C. dalangshanensis,

anluensis, Gobichara deserta, Nemegtichara

prima; MR Mesolanisies nanxiongensis,

M. latericea, Lymnaea sp.

LTHHENEEEEL, EABEERY
470—600m, 7EZHELIE LHHNLAE, 5T
RERANRESEMRARLRER, RS
BE, A BB RmIEs,

EHWAMNEBITHEENTEE REERE
KAWL, ENR: N Eucypris
sanshuicnsis, Parailyocypris changzhouensis, llyo-

cypris macilenta, 1. subhuanggiaocnsis, Cypris

pynriformis, Cyprois robusta, C9 guangzhouensis,
Limnocythere nemegiensis, Condoniella postrotun-
da, Metacypris biformis; %% Grovesichara ch-
angzhouensis, Gyrogona huajiazhuongensis, Ste-
phanochara microcoaca, S. breviovalis, Peckichara
Rhabdochara
BERE Pry-
Hydrobia da-
Flumnicola gu-

Zhenji-

subsphaerica, Sinochara caopicnsis,

jiangduensis, R. changzhoucnsis,
chockilus bellus, Nystia luminosa,
tangensis, Amnicola datangensis,

angdongensis, Agallospira multispiralis,

FEBHE: RETHEHEA

EBER KAEDERERAaEE; T
BRABYPEHS, BRSKREAREXYSE,
HENBEBEMEATRE A
M Paraleptestheria menglaensis, Po ()
jingtanensis; . frTBA  Sinocypris reticulata,
Ilyocyprés gaoyouensis, I. aff. cornae, Cypris
decarryi, Limnocyihere hubeiensis, L. postero-
bicosta, Paracandona eupleciella, Eucypris ver-
Seia; WE Obrusochara longicolumnaria, O.
iianglingensis, Gyrogoma gianjiangica, Grofiie-
lla stenoformis, Nemegtichara sp.;
HANE BA Ry : k- Rk - LB A
XA AT, BRARTEERK; &
SEONERIER S EE 15—20%, LIk
BRESRRBRATL; ERENTOE B
BaE—BETE 20—30%, MBIHATEE
40% , HhDIBEtRESky (Taxodiaceacpollenites
hiatus) WHLE % ; BT HEBIER FLUNEE
(Ulmipollenites minor), = i ¥EHk ¥y (Carya-
pollenizes iriangulus) . SENEH Wik (Ostryoipo-
llenites) | /]\EE%%}(Quercoidizc: microhen-
rici) BUIBS ; BH—LEEWEAEY

TER

N &4

HEGE BT

A RKIRBEGRAEKKOERDE. B
RS IR RO B R EHR S —W
SEIE, 500m, FEHEES Fushunograpra
changzhouensis; N F& ¥ Herpetocyprella?

550m

1780m

B RS Bemalambda nanh- .

Yuodon .
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binoda, Neomonoceratina bullata, Sinocypris
multipuncta, S. funingensis, Candona subco-
mbibo, C. jiangsuensis, C, bellula, Lineocypris
symmetrica, L. lubrica, Pseudocandona subreni-
formis, Moenocypris cylindrica, llyocypris sub-
hanjiangensis, Parailyocypris aff. changzhouen-
sis, Metacypris changzhorensis, Limnocythere
gintongensis, L. funingensis, Cyclocypris arca,
Cypridopsis hanjiangensis

ZH: RKAepsSREBAEEIE,
EEMNSEHEPIKGHNKEaREEN £, X
BRLBREESYERE, 280m, FAEL
Simocypris funingensis, Typhlocypris gibbosa,
Eucypris stagnalis, Pseudocandona poriformis,
Caspiocypris modesta, Candoniella ellipsoidea,
Cypris concina; FH4): Palibinia angustifolia,

ZH: R, REEERESREEE Y
ReRBIKERFHANERKSE, 300m, 7=
MR A Perilimnadia jiangsuensis, P. gaoyou-
ensis, P. taizhouensis, P. lingiangqiaoensis;
NFeZs Sinocypris longa, S. elliptica, Ilyocy-
pris  hanjiangensis, Homoeucypris bucerusa,
Cyprinosus (Heterocypris) salinus, Caspiocypris
leguminella, Lineocypris acclinia, Parailyocypris
changzhouensis, Cypria subtera, Cyprois xuyi-
ensis, Limnocythere sinucosta, L. ;rubexilico.ria;
SEAMER TRy N - B S (Ulmipo-
lenstes minor-Rhoipites)

—H: FAAPESERARELR,
TR BAERS, EQAEEE, 700m, =
NK  Cypridea vitrea, C. xindianensis,
Pseudocypridina haianensis, Parailyocypris tai-
zhouensis, llyocypris sublevis, Candona wang-
dianensis, Homoeucypris privis, Damonella?
ovaia; 5% Peckichara wvarians, Gyrogona
wubaoensis, Grambastichara rudongensis, Sino-
chara rudongensis, Neochara gaochunensis,
Grovesichara changzhouensis, Latochara curtula,
L. yizhengica; [V ANE A KRy /Maky-= 7L
¥r4HE (Ulmipollenites minor-Triporopolleni-

tes)

TRRME: LEESL

FMHE: IWREBBEBHES; THK
B &G AE, REAR A SHRDE, 5
EHX 2N R ats . BE, RRXRes
RIS, 300m, FEN 2 Cypridea antimar-

ginia, C. orbinoda, C. semimorula, C. flori-
bunda, C. posterotunda, C. micans, C. xindi-
anensis, C. jintanensis, C. cellularia, C. acri-
formis, C. nodikebes, C. hebes, C. taizhoucnsis,
C. vetrea, C. protracia, Talicypridea turgida,
T. aff. biformata, Bisulcocypris fangjiaheensis,
Caspiocypris jiangduemsis, Candona wangdi-
anensis C. triangularis, Paracandona caudata,
Quadracypris ovata, Q. favosa, Q. brevis, Pseu-
docypridina tera, Parailyocypris taizhouensis,
Cyprois depressa, C. sphaeroidalis, C. globra,
Disopontocypris tralatitia, Heterocypris arcau-
tus, Sebastianites tumida, Limnocythere micro-
binoda, Metacypris clongata, Eucypris magni-
Jica, E. jiamgjanensis, Typhlocypris arrecta,
Hlyocypris huangqiaoensis, Rhinocypris subelli-
ptica, Zizsphocypris simakovi, Damonella
ovata; ¥pYR Latochara cylindrica, L. yizhen-
gica, L. curtula, Collichara iaizhouensis, C.
xisohekouensis, Aclistochara sp.; JLAMRTEE
fakr: ERASREB-ZFABBR-N=Z0R
B4 (Cedripites-Podocarpidites-Trilobosporites

minor); T K7 HBRT- BRI S (Schi-

zacoisporites-Aquilapollenizes)

~®ES
FRILA: BoBRRDEXERRES,

200—695m,

BB _ENANSE LA HEEREM

W, EESTH Peckichara varians, P. longa,

P. subsphaerica, Stephanochara fortis, S. kiang-

suensis, S. breviovalis, Neochara huananensis, N.
sinuolata, Gobichara deserta, Charites laminatao

BrES WARNMR G RES, A4MR
AR AR5 X 43 » AR G Kk - LU R RS - FA K 4H
& (Ulmipolienites-Proteacidites-Pinuspollenites)
CRZHE, 1981),
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3. KA P
EABPREDREE, LIARFEWNRE
K, MEEEE#HBIFBEZR, —E2I
& BE#HTTALBETEMTE, IR
REFENAE-FZARKNARERETH.
B 2B MRS A TRl . A%
BFWT:
TE=% NKH
REEEH: REXRRERE, Y
ERERE, TEASRES . BRWMDE KX
WEEH. PAHE Cwis . 480m
BHH: REARS.ZLapRES,
BOEERE, HEMTAEEEER. 25
EHE S HRER. SETHE, SAERK. T
N Cypris sp., >1598m
AP OH: REaKAHE. SHDE.
HESEIaRELE 470m
% s
EA=E
\ ZHELE: RIGPREERERA
B, RRADE . SHUEH MEE, MEEE
ABRE 730m

ARFA: RLAKEDE, BB, B,
KEBETE, CRAE, READHEE R
BEZRBWE, FHER Yunmenglimn-

adia hubcicnsis, Y. rhombica, Y. yingchen-
gensis; 4B Talicypridea cf. amoena, T.
longa, Cyprois guangzhouensis, Cypridea sp.
Pseudocypridina sp., Eucypris sp. Limnocy-
there sp., Cyprinotus sp., Metacyprss sp.; ¥
#& Porochara anluensis, P. sphacrica, P. jin-
shanensis, P. stipitala, Latochara yunnanensis,
Sphaerochara parvwla, Euaclistochara mundula,
Turbachara specialis, Peckichara sp., Croftiella
lés 1000—1700m
HE- T SEMXALT A3 rEIEs, 2
BRE, 5 bR, FREFNT:
THE=R HEH
ATIAH: RA4. EBEEREHRKE.
MPE. KGLERES HILARKE RERE

HBRE 80m
HHRFA: L& RLahs, B, B
BE, 5RIK REBREER, XEK. K8
BRKE, ShBE52RBTNE. MK
2K Cypris-llyocypris-Limnocyrthere YH4&, A1¥E
Cypris decaryi, C. favosa, Hetcrocypris don-
gyuemiaoensis, H. subtriangularis, Candona
candidiformiés, C. paracompressa, C. yujfawa-
nensis, Candoniclla cf. albicans, C. cf. suzin:,
Paracandona rentformis, Cyclocypris lacovis,
llyocypris cornae, l. errabundoides, Sinocypris
multipuncta, Parailyocypris changzhouensis,
Limnocythere habetensis, L. spinisalata, Bisu-
leocypris fangiiaheensis, Sinometacypris don-
gyuemiaoensis, Eucypris subiriangularis, Eu-
cypris Cypris iriangularis, Darwinulas cylind-
rica, Mectacypris sp.; ¥B® Peckichara zhi-
jiangensis-Gyrogona huajiazhangensis R4,
& Peckichara zhijiungensis, P. coronats, P.
zoumalingensis, Gyrogona huajiazhuangensis,
Grovesichara changzhouensis, Stephanochara
fortis, 8. jingmenensis, S. acris, Neochara’
huananensis, = N. gaochunensis, N. dangyan-
gensis, Harrisichara honghuensis, Charites
angustior, C., bangticshanensis; W) Palibinia

angustifolsa; & Osteochslus linliensis 810m

S g —

T EAELELRA

M, RLBRE, BE. BYE, X%
ERGEND ENBRRBEURL 2 £ B 2,
NP Talicypridea-Cypridea-Candona R
&, ILAEE 18 B 69 Fh, H b Talicypridea
(19.6%), Candona (18.6%), Candoniclla
(9.3%), Cypridea (8,3%), Darwinula
(6.2%), Quadracypris, Limnocythere il
Metacypris (% 5 5.15%), X £ 108 &
22.45% (Cyprois, Sinocypris, Eucypris, Pseu-
doeucypris, Heterocypris, Hemicyprinotus, Pa-
railyocypris, Mongolianella, Ziziphocypris, Cli-
nocypris); ¥h@8 Latochara cylindrica-Charites
senuis Y A3EALRE 14 18 26 BAL G 3R Cha-

rites guanpingensis, Gyrogoma hubeiensis, Pe-
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ckichara paomagangensis H BB RFF, B
)
ZEREHBEL, BEG SR Porochars

jinshanensis fELE 555m

gr BT, mEiE LA B AR AR A g
SRR A EE WA B ERH TRk
EERS, HRERWAA THF=AMEEA
EX(BlmimX e, B—RE &Mk
BEmEA (XD, 3EpreERRRES, 29

Tectochara, Crofiiclla ] Grambastichara

AIE, T4 JE 3 3 R R R 3 % L
AEEEARBR T EhEAENER, EAX
ERELCARES, 3/ 2, 5 TREK. KE
NI ER(BIIL R 23) FE=ZRNPTARE
ERBTHIMTHREE, E4501%ERSH
AIEREFHEME, BANERSRELAN
FHEE, AALEF IS THE, mEaE-
RZREWMICEA S X RELAR, RES
J\@&_‘ﬁﬁ%o '

#! PE=HEEEHERARARUNSHEER
Correlation of the three main types of the Paleocene deposits in China
MER) ot g S Lo B & %  d B At Hubei
Wi Conchostracans Ostracods Charophytes Spora — pollen Nanxiong | N. Jiangsu |z, gkt Rovk|Z 2. Ym0
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Develo-

ON THE CHINESE NON-MARINE PALEOCENE FROM THE
NEW DISCOVERY OF THE CONCHOSTRACAN FAUNA
OF NANXIONG, GUANGDONG

Chen Pei-ji
(Nanjing Institute of Geology and Palacontology, Academia Sinica)

During the recent decade, Paleocene con-
chostracans have been reported many times
from China and Mongolia (Wang, 1974 ; Chen,
1975; Zhang & al,, 1976; Tpycoea & DBapawm-
rapas, 1976; Shen & Others, 1979; Chen &
Shen, 1980) ; howewer, about 14 years ago, the
Tertiary estherids were still unknown in the
world and were thus ecalled the discontinuity

in the evolution of this group (Kobayashi,
1972).

There are three Paleocene conchostracan
faunas in China: (1) the early Paleocene Pe-
rilimnadia fauna (including P. jlangsuensis,
P. gaoyouensis, P. taizhouensis, P. lingtang-
giaoensis) from the 2nd Formation of the Fun-
ing Group in Jiangsu; (2) the late Paleocene
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Fushunograpta changzhouensis fauna (includ-
ing F. changzhouensis, F. changheensis, F.
huanzianensis, F. ovata, F. subeycloria, F.
brachysellipsa, Cizella serraula) from the 4th
Formation of the same Group in Jiangsu and
Anhui, the Changhe Formation of Zhejiang,
the Paleocene deposits of Sanmenxia of Henan,
and Huanxian of Gansu; and (3) the early
Eocene Paraleptestheria menglaensis fauna
(including P. menglaensis, P. lanpingensis, P.
yunlongensis, P. mohanensis, P. jingtanensis. F.
anquilonaria, Nanhaiestheria sanshuiensis) with
the most extensive distributions in Yunnan,
Guangdong, Hunan, Jiangsu, Zhejiang, Anhui,
Ningxia and Heilongjiang (text-fig. 1). These
conchostracan faunas are of importance to the
subdivision and correlation of the Tertiary non-
marine rocks as well as to the Mesozoic terres-
trial deposits in China.

The Lofochai Group deposited in the Nan-
xiong basin of N. Guangdong is one of the well-
konwn representing early Tertiary red beds of
China, which may be divided into the Shanghu
Formation below and the Nonshan Formation
above. This group underlies the Danxia For-
mation, and overlies the Nanxiong Formation
which yields the fossil skeletal bones, teeth and
egg shells of dinosaurs, ostracod Talicypridea
fauna and charophyte Leatochara -cylindrica-
Porochara anluensis flora; it can be assigned
to the Campanian of the Upper Cretaceous
(Dong, 1979).

The Shanghu Formation containing the
outstanding mammalian fauna characterized by
Bemalambda, which is believed belonging to
the Middle Paleocene, overlies the Nanxiong
Formation disconformably (Zbou & al., 1977).
The Nonshan Formation, which carries another
mammalian fauna (Pachyaena? sp., Lestes da-
tangensis, Huaiyangale sp., ete.), the ostracod
Sinocypris-Eucypris assemblage, charophyte
Peckichara longa-Obtusochara elliptica assem-
blage, and gastropod Polycircus gracilicostata-
Nanziongospira uniphychia assemblage, is ge-
nerally thought to be of either the Late Paleo-
cene or the Early Eocene (Zhou & al.,, 1977;

Zheng & Qiao, 1979; He, 1979; Huang, 1979;
Yu, 1977), but the writer supports the latter
opinion based on the Paraleptestheria meng-
laensis fauna collected from the lower part of
the Nonshan Formation near the Yingbaogian
village of Quan’an in Nanxiong county in the
winter of 1976 (Chen & Shen, 1980).

Seven years later, Fushunograpta ef.
changzhouensis was occasionally found from
the upper amnd basal parts of the Shanghu
Formation near Datang and the Nanxiong
town (text-fig. 2) while Mr. Zhang Xiarqiu
and the writer made a seceond excursion to
the Nanxiong basin in the winter of 1983, This
discovery is of great significance in the subdi-
vision and correlation of the non-marine Paleo-
cene in China, though there are only a few
specimens of this species.

In N. Jiangsu, the Paraleptestheria meng-
laensis fauna appears in the Dainan Forma-
tion of early Eocene and the Fushunograpte
changzhouensis fauna in the upper 4th Forma-
tion of the Funing Group. The Perilimnadic
fauna is absent from the Nanxiong basin (table
I), showing that there is a sedimentary
discontinuity between the Cretaceous and the
Tertiary, and the sequence of non-marine Pa-
leocene in N. Jiangsu may be more complete
than in other parts of this ecountry. But unfor-
tunately, the materials are mainly collected
from the drill core because only a few outerups
can be found on the ground in this region.

The non-marine Paleocene in China consis-
ts of three main sedimentary types:

Type (1) The intermontane-basin repre-
sented by the Nanxiong basin in N, Guang-
dong. The stratigraphic sequence and fossils
of the Paleocene section from Yangmeikeng to
Nilongkeng in the Datang district are described
in descending order as follows:

Overlying early Focene Nonshan Formation
Composed of dark purplish-red silt mudstones
with purplish-red calcareous siltstones, sandstones,
conglomerates and greyish-green marlites in the
upper part; and purplish-red silt mudstones with
354.89m

Yielding conchostracans: Paraleptestheria meng-

greyish-green marlites in the lower part
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" laensis; ostracods: Simocypris excelsa, S. subfuni-
ngensis, S, arca, S, reticularis, S. ovata, Eucypris
sanshuiensis, B, squarrosa, E. dongguanensis, E.
hukouensis, Ilyocypris macilenta, Parailyocypris
chaigzhouensis, Cyprois robusta, C. buxinensis,
Candona resupina, Cypris pyriformis, Cyclocy-
pris nobilis, Metacypres biformis and Limno-
eythere honggangensisy charophytes: Neochara
stnuolata, N. squalida, N. huananensis, Pecki-
chara subsphaerica, P. longa, P. variaus, Cro-
ftiella humilis, Grovesichara changzhouensis,
Stephanochara breviovalis, S. hukouensis, Rhab-
dochara jiangduensis, R. changzhouensis, Gobi-
chara deserta, Harrisichara yunlongensis and
H. poculiformis; gastropods: Policirsas gracilico-
stata, P. obtusospiralis, Renistoma regularium,
R, anomphalum, Cirsomphalus laevigatus, Amni-
cola zhenjiangensis, Bithynia aff. lordostoma,
Nanxiongospira uniphychia, Opea guangdongen-
sis Pupoides zhejiangensis and plants: Palibinia
pinnatifida and P. kororoinii; vertebrates: Hokou-
chelys chenshuiensis, Asiatosuchus nanlingensis,
Planocrania datangensis, Lestes datangensis,
Huaiyangale sp.,? Pachyaena sp., Archaeolamb-
didae, Adapidae, Pseudictopidae, Phenacolophidae
and Arctostylopidae.

conformity

Paleocene Shanghu Formation 272.67m

The sequence can be described as follows
(in descending order):
10, Interbedding of purplish-red siltstones, silt mu-
dstones and mudstones, with red or greyish-
green sandstones (10—30cm) in the top part,

rich in charophytes and 'gastropods 37.8%m

9. Purplish-red silt mudstones and clayey siltsto-
nes, with 3 layers of thinbedded greyish-
green sandstones, yielding ostracods, charo-
phytes and the conchostracan Fushunograpta

cf. changzhouensis 32.93m

8. Purpiish-red silt mudstones, rich in calcareous
nodules, yielding ostracods and charophytes

39.68m

Purplish-red clayey siltstones and silt mud-
stones, intercalated with thin sandstones, with

N

a layer of purplish-grey thick sandstone in

the basal part 38.97m

(=}
B

Purplish-red silt mudstones, rich in calcareous

nodules and fossils 50.32m

5. dark red clayey siltstones, with 2 layers of
yellowish-grey thick sandstones in the upper

and basal parts separately - 32.24m

4. Purplish-red or yellowish-brown silt mud-
stones rich in fossils
3. Interbedding of purlish-red or greyish-purple

thin sandstones and clayey siltstones 3.14m
2. Purplish-red silt mudstones 5.8m

1. Yellowishegrey thick-bedded sandy conglo-
merates with purplish-red mudstones and
clayey siltstones, yielding ostracods, gastro-
pods, charophytes and the conchostracan

Fushunograpta cf, changzhouensis 0.4—1m

-------- disconformity --------

Underlying Upper Cretaceous Nanxiong For-
mation

Composed of purplish-red sandstones, conglo-
merates and mudstones, yieldding dinosaurs, ostr-
acods, charophytes and gastropods.

In this basin abundant fossils were found
through the whole formation in addition to the
conchostracans, such as: vertebrates : Bemalamb
-da nansiungensis, B, pachyoesteus, B. crassa,
Yuodon protoselenoides, Palasiodon siurenensis,
Hukoutherfuwm ambigum, Dissacusium shang-
hoensis, Dissacus feiganensis, Lofochaius bra-
chyodus, Linnania lofoensis and 2Ectoconus
sp.; ostracods: Eucypris sanshuiensis, Parail-
yocypris changzhouensis, Ilyocypris macilenta,
I. subhuangqiaoensis, Cypris pyriformis, Cy-
prois robusta, C.2 guwangzhouensis, Limnocy-
there nemegtensis, Candoniella postrotunda and
Metacypris biformis; dharophytes: Grovesic-
hara changzhouensis, Gyrogona huajiazhoun-
gensis, Stephenochara microcoasta, S. brevie-
valis, Peckichara subsphaerica, Sinochara cao-
piensis, Rhabdochara jiangduensis and R.
changzhouensis; gastropods: Plychochilus bel-
lus, Nystia luminosa, Hydrobia datangensis,
Amnicola datangensis, Flumnicola guangdon-
gensis, Agallospira multispiralis, Zhejianqgos-
pira dignata, Shanguspira costata and Gran-
dipatala? defornus.

Type (2) The deltaic plain and marshiland
represented by the N. Jiangsu basin with the
following Paleocene sequence :

Overlying early Eocene Dainan Formation
Brownish or greyish sandstones with dark
brown mudstones in the upper part; greyish sand-
stones, conglomerates and brown or dark grey
mudstones with sandstones in the lower part
550m
Yielding conchostracans:  Paraleptestherta
menglaensis and P. (?) jingtanensis; ostracods:
Sinocypris reticulata, llyocypris gaoyouensis, I,
aff, cornae, Cypris decarryi, Limnocythere hu-
beensis, L. posterobicosta, Paracandona cuple-
ctella and Bucypris versuta; charophytes: Obtuso-
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chara longicolumnaria, O. jianglingensis, Gyro-
gona gianjiangica, Croftiella stenoformis and
Nemegtichara sp.; sporo-pollen: Taxodiacecepo-

llenites-Pinus pollenies-Caryapollenites assemblage

unconformity wannn-

1780m
4th Formation 500m
Grey or greyish-black mudstones with greyish

Paleocene Funing Group

siltstones, marlites and oil-shales, including some
gypsum-salt rock found at Zhixigiao of )ingtang
county, and yielding conchostracans: Fushunogr-
apta changzhouensisy ostrcods: Herpetocyprelle ?
bullata,
Candona

binoda, Neomonoceratina Sinocypris

multipuncto, S. funingensis, subco-
mbibo, C. jiangsuensis, C. bellula, Lineocypris
symmetrica, L. lubrica, Pseudocandona subreni-
formis, Moenocypris cylindrica, llyocypris sub-
hanjiangensis, Parailyocypris aff. changzhouensis,
Metacypris changzhouensis, Limnocythere gqiu-
tongensis, L. funingensis, Cyclocypris arca and
Cypridopsis hanjiangensis,

280m

Greyish sandstones and dark grey mudstones,

3rd Formation

yielding ostracods: Sfmocypris faningensis, Typ-
hlocypris gibbosa, Eucypris stagnalis, Pseudocan-
dona poriformis, Caspiocypris modesta, Candonie-

UHa ellipsoidea and Cypris concina; plants: Pali-
binia angustifolia

300m

Dark grey calcareous mudstones with thin-

2nd Formation

bedded marlites, bioclastic limstones and analcite-
tuffs, yielding conchostracans: Perilimnadia jian-
P. gaoyouensis, P..taizhouensis, P.

lingtangqiaoensis; ostracods: Simocypris longa, S.

gsuensis,

elliptica, llyocy pris hanjiangensis, Homoeucy pris
bucerusa, (Heterocypris)
Caspiocypris leguminella, Lineocypris acclinia,

Cyprinotus salinus,
Pseudocandona tumida, Parailyocypris changz-

houensis, Cypria subtera, Cyprois xuyiensis,

Limnocythere sinucosta and L. subexilicostu;
sporo-pollen: Ulmipollenites minor-Rhoipites as-
semblage

Ist Formation 700m

Interbeddings of brownish-red sandstones and

dark brown mudstones, with black mudstones

in the top part, rich in gypsum nodules, yielding
Cypridea

Pseudocypridina haianensis,” Parailycyrpis tai-

ostracods: vitrea, C. xindianensis,
zhouensis, llyocypris sublevis, Candona wangdi-
anensis, Homoeucypris privis and Damonella?
ovata; charaophytes: Peckichara wvarians, Gyro-
gona wubaoensis, Grambastichara rudongensis,
Sinochara rudongensis, Neochara gaochunensis,
Grovestichara changzhouensis Latochara curtula
and L. yizhengica: sporo-pollen: Ulmipollenits

minor-Triporopollenites assemblage.

conformity

Upper Cretaceous

Taizhou Formation

300m

Dark grey calcareous mudstones in the upper
part; greyish or purplish-red sandstones in the
lower part, rich in fossil ostracods, charophytes
and sporo-pollen.

mmnnn Unconformity caanmans

Chishan Formation

200—695m
Lateritic-red massive sandstones with thin-

bedded mudstones,yielding ostracods, charophytes

and sporo-pollen,

There is a similar charophyte assemblage
in the 2nd-4th Formations of the Funing
Group, including the following leading forms:
Peckichara varians, P. longa, P. subsphaerica,
Stephanochara fortis, 8. kiangsuensis, S. bre-
viovalis, Neochara huananensis, N. sinuolala,
Gobichara deserta, Charites laminata. The 3rd
and 4th Formations of the Group yield very
abundant fossil sporo-pollen called the Ulmi-
pollenites-Proteacidites-Pinuspollenites
blage (Song & al., 1981).

Type (3) The large inland lake, such as
the Jianghan basin.in central China, yielding
ostracods, charophytes, conchastraeans, sporo-
pollen and a few dinosaur and fish fossils. The
deposition there ranges from early Late Cre-
taceous up to Recent and the sequences of the
Paleocene exposed in the NE and NW margins
of this basin can be recognised as follows:

Jingshan-Anlu-Yingcheng region near NE
margin of Jianghan basin

Paleocene

assems-

Yingcheng Group
Greyish-green Formation 480
Greyish-green mudstones, siltstones and mar-
lites with greyish-purple intercalations of calca-
reous mudstones, clayey siltstones and thinbedded
gypsum in lower part, yielding Cypris sp.
Gypsum-salt rock Formation

Interbeddings of

>1598m
greyish-green mudstones,
purplish-red sandy mudstones and siltstones, with
gypsum, salt and glauberites, yielding Cypris sp.
Baishakou Formation 470m

Greyish arcoses, conglomerate sandstones, con-
lomeretes and purplish-red sandstones.

conformity
Upper Cretaceous

Yuntaishan Formation

730m-
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Purplish-red sandy mudstones, thin-bedded ———— conformity
gypsum, clayey fine-grained sandstones and fine Upper Cretaceous
conglomerates, laterally changing to conglomerates. Paomagang Formation 555m
? Brownish or purplish-red sandstones, mudsto-
Gonganzhai Formation 1000—1700m nes and siltstones, with greyish-green siltstones

and calcareous mudstones, yielding ostracods: Tu-
licypridea-Cypridea-Candona assemblage; charo-
phytes: Latochara cylindrica-Charites tenuis asse-

Purplish-red thin-bedded sandstones, siltstones
and mudstones, with yellowish-green shales, thin-
bedded gypsum, conglomerates in the basal part,

yielding conchostracans: Yunmenglimnadia hubei- mblage.
ensis, Y. thombica, and Y. yingchengensis; To sum up, the non-marine Paleocene of
astracods: Talicypridea cf. amoena, T. longa, deltaic plain and marshland in China (such as

Cypris guangzhouensis, Cypridea sp., Pseudo-
cypridina sp., Eucypris sp., Limnocythere sp.,

N. Jiangsu) has been more completely develop-
Cyprinotus sp. and Metacyprés sp.; charophytes: ed than that in the Nanxmng intermontane
Porochara anluensis, P. sphaerica, P. jingshan- basin, though the latter is better known due to
ensis, P stipitata, Latochara yunnanensis, Spha- the distinguished research on the vertebrate
A la, Euaclist ! - oy s . .

erochara part‘m 'a unaclistochara mundula, Tur Palaeonrtolog'y there. It’s rich in mierofossils
bochara specialis, Peckichara sp. and Croftiella i . K L.

1, . (text-fig. 3), which are extensively distributed

Yichang-Jingmen-Dangyang region near in all parts of this eountry and are of great

NW margin of Jianghan basin significance in oil prospecting.
Paleocene Yidu Group In the past, less research work has been
Shiziling Formation : 80m  done on the non-marine Paleocene around the

Lateritic-red or yellowish-brown thick-massive

large inland lake than on the N. Jiangsu and
wnish-red mudstones, pink marlites and thine Nanxiong basins. The Paleocene has not been
bedded fine conglomerates. recognized so far in the Jianghan basin, though
Fangjiahe Formation 810m  gome characteristic ostracods and charophytes

Interbeddings of red or brownish-red sands- of this _stage have been found from the con-
tinuous sediments along the NW margin of

siltstones and fine-grained sandstones, with bro-

tones, mudstones, siltstones and greyish or greyish=
green muastones, with greyish marlites, calcareous

.mudstones and black shales, yielding ostracods: - this basin. Therefore, the Cretaceous-Tertiary
Cypris-llyocypris-Limnocythere assemblage; cha- boun,dary in thig region is WOI‘thy of further
‘ tophytes: Peckichara zhijiangensis-Gyrogona hua- studies in greater' detail.

jiazhangensis assemblage; plants: Palibinia angu-
stifoliug fish: Osteochilus linlingensis,
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| —=3. Fushunograpta changzhouensis (Chen)
1. EMAR X5, RES: W1l 2 2HEK
(Holotype), ZWMANERE X5 FidS: 22928, 3.
FREREERLTRRAREEEMERT LB
R K40, FiDS: 22933, TAEMNA,DSE
OB AR EH AR TR A,

4—7. Fushunograpta cf. changzhouensis (Chen)
4. —HAZEETMAK X0, RES: NDI72,
BiLS: 91442, 5. B - RBEALMIIME X10,
RHES: ND172, Zig5: 94443, 6,6a. {—sh
BIRAX10,X 40, BrEKH EMEEE . RE
5: ND305, BidS: 94444, 7,7a. BN BT
£, X105 X 40, K EARHRHLRET R, %
#5: NF22-1, BEiS: 94445, [ RKEEAHE
s (ND172), #£457 (ND305) Fgkss R 1GH
W (NF22-1); S 4% Edd.

84 Perilimnadia  jiangsuensis, P. gaoyouensts and

P. lingtangqiacensis
Bk X2, BigS: 22912, LAEEBIEGES; SF
RETHR _4H, ’

B B N

1—3, 5, 6. Paraleptestheria menglaensis Chen
LMo xX17, EidS: 49651, 2. B—iksh
BRATREEF LB ARREN x40, BES:
49652, I"REAEESEALERN; REFKLA
HEGIB. 3,3a. GHSME k10, X 40, Big5:
44527, I"REAKHOEFEELE—BE EE, 5.
—ANLTREEBEE LRARRER X490, Eid
5. 29873, HETHRAE 3 ks BFHAR, 6.5
W xX10, &idS: 29872, mEHE BFHLE.

4. Paraleptestheria jintanensis (Chen)
4.5, 28R A (Holotype) X5, &idg: 22911,
da. A—FFAEREF ARG X190, IHRERHER
B R E i RE L.
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