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LA 206 FLANHERAL A = BIRFIR AR S 13 2 GFRE 705m A 6 B GFE
733m &b, %‘lﬁﬂﬁfﬁm@%f’)vﬁOQWE%?@ﬂﬁﬁ%ﬁﬁzk*ﬁﬁ SRR I MHEE D),
A RA SRR T,

Vesperopsis-N yktericysta 14 REEGUTIIRIER B Vesperopsis (43. 3—46. 3/)*1]
Y% 4% 3 B ( Nyktericysta ) (40. 7—41. 3D M E S BEAFIE. TRE—CBMBEAERE
( Pseudoceratium ) (11.1—15.5%), YU R ZE E & I 8 # 3R ¥ J§ ( Batiacasphaera ) (0—
L7918 %8 ( Laciniadinium ) (0—1.9%), XRBEMH+ S RIEMEHRERAS .
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A EGH, Vesperopsis 5 Nyktericysta HEA SBREFH . FRZ MG WHELED
82.0—87. 6% . X /& & H Bint T 1986 £ HLH . ENI7ERE FIH Albian Hif) Kiowa 4,
Tucumcari 41 . Mowry HHERKERI . EXE MR HTINALER, Nyktericysta BT F1# Bar-
remian B§#1 8% Albian B, T Vesperopsis {7 F i Albian #]. ZEINE KT KEEHH
Moose T ZL 3t , B §€ 24 Albian Hif#) Mattagamii 28 H,F5H Nyktericysta . ZBIEME R
Y 5 Cenomanian £, % = 7 & Barremian #ifI & Albian B2, FEAF HEH /RE
WEHEHKEHAHE BFEM EOEZHBEFAFTNERI. Vesperopsis ERFHFTE
BHred. ARTTUER A4 RBETREOZEH, B TFECFICRDEERY AHM,
it R B A R #E— BT

F1 206 FLWHESEITE

Table showing statistics of dinoflagellates from Well 206

B RREE %6 2 (733m) 13 B (705m)
Nyktericysta puyangensis 11(18.9%) 6(11.1%)
N. sp. 13(22.4%) 16€29.6%)
Vesperopsis sanjiangensis 14(24.1%) 8(14.8%)
V. sp. 10(17. 2%) 11(31.5%)
Pseudoceratium sp. 9(15.5%) 6(11.1%)>
Batiacasphaera sp. 1(1.7%)
Laciniadinium sp. 1(1. 9%)
WHEE/ Q¥+ 1) 42.7% 48.3%
1w/ G+ D 57.3% 51.7%

* BFRLAMPESIEO.

A5 R P EAE Ul HETTRM A MR LR A= He Rt
RE, HAMYEREOEHE LR EHIFES F, WERMBH (Cicatricosisporites) |
H K B 4 # (Appendicisporites), H| £ H (Pilosisporites). [V i#1 & | #
(Concavissimisporites) . [ ¥ 59 4% #0 (Aequitriradites) . = J 3 (T'rilobosporites), = F, 1
(Triporoletes) , BLIRA BLHU (Contignisporites) . 3t 5L ¥ #8 (Fizisporites) %, 5T Bt 9 3 B4
WEF R Ed,

G PR, A S R B e,

= UURT SR

BAE WS AR FERAK A BUK A K P E AR LA R BRI, R
MRS E P ARG E T ERUNFEL R MmN R LA
SAEE, EEAAERELAANRENESBE AGER DY EHE, EERE 1AM
RRRT 1A SILA T FHMEE 206 FLEWHEEASHE R -0 2H, W AR R
RESEMEEEATHES L ERE AARNESHIERASHITES. 4898
Nyktericysta #l Vesperopsis BB F 21 REVEH Kiowa AP RINH, A —F @M EHE
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EMHZE . BEEFH N. davisii FEMFR-= AW Cheyenne B0 5 F , 5H T ¥ Kiowa 7=
A YO T B A A A HL R S B A A T R ER B 3R B, AT AR R 1 H R IR K - TR K BR B A I
1 (Bint. 1986) , 7E I B K% KB 45 #J Moose 7 25 Mattagamii 28 )& T ¥ 45 /7] - 18 S TR &
F, W= H L Nyktericysta JRAHMRPE, R H Balmula BEMBBHRBAYASG, FH5RK
HEHK Y IR TE 7 (Ovoidites) 3T LB (Schizosporis) L4 7 —#F (Zippi and Norris, 1988).
RERFEZMMBEFAST R ARIEARFEEHGEEAS GFEFES,190, KFEET
Nyktericysta, Vesperopsis H Pseudoceratium &b G , AJTE=ITL & 206 AL R BRI VI8
HEAGE ERINE R Moose W& #8 A & H 237 25 00 1 BE B 20 S AR AE T+ 4 AL JB F Y
BB, B T AU TIIRIFE . Nyktericysta BEFENF TBH/REKBEHFMAHLE
KEEHTTERE, 1990, 5ZHEMFTRERKGELMPBKEE LG, mEgEL$
BB (Pediastrum) ., ZBHIAGFEMHAE 35 N, WERKFEFEE, BAANIHGT
STHZRNIRKFE AL A . HANELE KBRS (Scenedesmus) b.A , ZBHIRGFEHAH
100 4™, 2R AWIK L, FEH R B W # 0 E SR OKSTE KA R ERREETE S
KB BE (Concentricystes )WARRIRKWIA . N LR BT LTI YUIF W . Nyktericysta
Vesperopsis BEE T GMHMIEGHEZIR KM IFE . ZTLEH 206 FLHY Nyktericysta
M Vesperopsis [T 5 B M A G AHFFHSEEA R H Ko, R R 5 HILE MR KSE
A, BN UGXEES T A ENHSTRART EEHFIE.

EAVLEM 206 FLAE S BB AHrE B, AEXS Y MR T B8 S BT B i« N i &
RE,FHIEHR 705m Z#H Sr.Ga Ni # Sr/Ba {H4r 51K 239 X 107662 X 1075,24 X 107°F
0.34; F KN 733m & Sr.Ga . Ni fl Sr/Ba {H4r 5l 203X 107°,60X 107,28 X 1071
0.44, Ti¥EHIH Sr {H —A R 800—1 000X 107°, i AH/AY Sr fH/NT 300X 107°; ¥EFH Y
Ga /DT 8X 107, fliAHH Ga (AT 17X 107 A Ni AT 40X 107, fEAHH Ni &
/INT 40X 107° MGAHAY Sr/Ba {EKF 1,Fi+HAY Sr/Ba fH/NF 1.8 LR BAL = HEBE Ay b 2
MEBTEMNERER TRAANRREAFE, 5 F 35 0 SR8 400 — 2 B v BA
RS g MR Y R R SR AR IR T UL P KPR R AR HT RE A FIR K Z UK Z (8]

FEBKFPR R FEE BRI N8, D RIS KABORE T I,
REAKEEER, FEZERBNAEAXERT., 24 REANREER, S2HF=HHEY

HE  FUTTR B A K AR B 15
’ FEAF A, WD HESE 51k A & U BE A B 40 & B 1 BT DA B B TR B S i
WIRCIL . A<H 705m 1 733m AR S MH R SN MY E S S 8258 48. 3%
2. 7% (R D, EARPEREEETFESRTFRENSTEES, WA 206 fL LAB AN 2B UTHEIE
ity 2ty R AR

O R IR S R MR B R R

BRI E A (TR £, 1984b) , IR HF ERAAEMBE N L R EMEY R AKRE. R, E
FHEEHEKRFKESYRDENFHERLTREE T ERY, B A& WERIE
B, SRR A AR, B — P RM MR EEE. R TMEA L EEEKEEE,
BLE EWYWEFEENRE - AFHERE R E B KM E PR AT FEH
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W HARMEEE R A, PEM— SR BEIMARR. R AL K8 L3 RO K
WM EEREHERK LR A IS X R A (FI7R £, 1984b) , KA iF B HEE A
SRR AT EEMBER . LM 206 FLAL TSR FH WG P i BE R 30 0L, HRHE R — 4
MHHIRBE+SARGTFE DL AR ESHEERSENANER, RUEREX RS
HENEMER.

I AL AR

% 533 H Order Peridiniales Haeckel, 1894
Y535 % B Genus Nyktericysta Bint, 1986
L PHIREE S R Nyktericysta puyangensis sp. nov.
(ERR T, 3,5,6,8,10: M1 ,H 1,3,8)

EHiRE EhRi,HE s,

it WANK WHEER. RREREY. TAT=AR, RE —L0BRY. WE -
AEEHAF AN AT . SN AHREIMAMEERE, BERER, AR ES., SR
CRBEATE. EWE, AREMFLE 5 M RBERNA. INE—REENE EEATITRH
BESBIER/NNE,. ABXE SDERERERER ST BRCREM .. URXRE. 8
WHMAHMAMSFYRER R NEAEE, TIE 0, D REBREES, & 0 &LEE AR,

ER FAIK 87.9—103.8um. T 75.5—97. 8um, WHT R K 0—4. Opm. WEREK
10. 2—29. 8um. JE £ 1 18. 8—32. 5pm (& 8 M HR4) . EAFRAK K 73. 8um, 58 85um. ¥4
JERBEKSFHH 11. 3.13. 8um, KA K 25. Opm,

Eesk BHFLUNSNBEEA KRR 4 BB /ME, SR REE KR — R 95E kB
brocti 5 BRI EZHISTEY N. ? pannosa, MARSIHEY N. arachnion § N. reticulata, [}z
SPESHEAMM BN R /ML N. davisiit X 5,

FERA B RF4A.

$19p4E 3 I’ Genus Vesperopsis Bint, 1986, emend. nov.

BXFh Vesperopsis mayi Bint, 1986

BITRE BWARBNEIXFWEKENX, EEER, B—TA, BN AMBEEAMAHX
INESE . RAKX/MISRAS. BRE ¥ ABRES BT OHERE. PHRATHE,
BB AR MARER EBRE QA IO, OSEEEEE, TOEKHAL.

Eb#& BITEREIE, ¥ KT Bint(1986) fr € XWIHEE. FEXMBEERE B LYK
i B R REM KB BITNZR . KBS Muderongia R Nyktericysta JBH X BIET
BB NEBERE, 5B W ZEBE ; Australisphaera Davey 1978 L EBERE, BEF —1Hd 0O
%=, HM AR Vesperopsis KB 5% . Pseudoceratium JEIE LB RHF EX EF A
— A —AEA AR AN AMREIKA.

SHHK ZEEN.MERZXRBEF/REH FEREL=ILEM I TEHEH
B HEA,
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=T HINRAEE (b)) Vesperopsis sanjiangensis sp. nov.
(BT .EL1,4ER & 9:EE 2
EMSERE BERI,AE9,
#E $EIRFHEERHEMA. R
—T AW AMPER. TAR=AK,. A
TR —L.O0EE. MALE, —REWER
B, AR EESBELEZT2HER,. 81
RERWERLO/NME, KALEHLE,
BIE, RimA Lo/, BaE 8, XmA
TOMEHERER, K 2—3pm, KF -4 X
HRH N, RRZ MM, BRARE B N
WRZBEHMANMAER. BE O, 0%
TR EAE B HRE, I ORRESNE.
ER B K 66.4—85. 5um, %
74.8—86. 8um, TH fA ¥ 24.2—28. 6pum, i
AWHTRREK 0—3.7um MAWERER
7.5—19. 8um, J&E 1 15. 5—30. 3pm (J] &
8 4r )., IE B AR & K 82.5um, B YGE 2 Vesperopsis sanjiangensis sp. nov.
75. 1pm, TR A< 17. 5pm, M AHEREEK T WE (dorsal view) , X 530
SEHR 12.5.15. 0pm, JE K4 5K 16. 5,
21. 3pm,
EE A H M LLBERE R L OBIREAR, 58 RE B A Vesperopsis mayi Bint, 1986
1 V. nebulosa Bint, 1986 X 5l .
FHEA BT, A,

% B Genus Pseudoceratium Gocht, 1957, emend. Bint, 1986

&R &% GREM) Pseudoceratium sp.
(ERR T 7B ,E 2,5—7,10)

#iE ARARE. PSIAKR.BEI1TANEAMNIAER. TAKER HEE—
LR, RAR T EHER.FR—ARWECER AEHALKEAE, REES, KR
BEER, FR—MRALCERE. BEMABREE. TREIFEE, TER., XEIR
MMARCRaHi. Tl 0, OEAEEEEE. HOSLHE A%, URARE.

ER TAK 48.8—105. 2um, $& 28.3—50. 6pm, TR & 14. 6—43. 8um, WIE A K
8.5—18. 8pm, JE MK 13. 8—27. 5pm (& 7 M52,

b8 YRR A G Pseudoceratium interiorense Bint 1986 B AHM , X B 7E TR & 41 E
RERMERN/NFEILL R a0 /D .

MRS BEITEME. R4,
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171;23% B Genus Laciniadinium Mclntyre, 1975
[V GRE D Laciniadinium? sp.
(Eh 1,89

i BAGEINE. ZTUEMA. BREE H, REAMREM . BEUKREAR,
¥, fREME, 6. 3um. ABAHE., ETEAESE. REX G0, GI3P)E, AFEEHE;
DS REEEREN .

ER ®WHK 57 5pm, 3 50pm,

Eb UnihRAm D REEESRERS HHZE.

MBS BRITEME.WFTA.

¥R ER3E M Genus Batiacasphaera Drugg. 1970

R ERR CRE ™) Batiacasphaera sp.
(AR 1,82
#BE AENBEERE, RO UROREEEER BE, RAEERERELITFE
B, BRRMUEAERR. FORK MR, CAR RERRENE BZHB. BhO0H.
ER BWMEHER 43 8um,
Le® Y4 RTAEA S Batiacasphaera henanensis He, Zhu and Jin, 1989 + 43 #H4LL, X B 7E

F YA AMEE KR, O BHEHFERLRE.
MBS REILEM. T4,

2 F X M

TR K 2,199 BHFAEMEHEHEUERLMEFLEMRARRENL., KKARBRSFE,9(3).1—14.

KRZE AL REHBECBELPES. 1978, HEERMREE=2WERABEERL. BEHRME.

£BW%,1082. BRTASZEMEBEFSHEP—EOZHOWRAS., PEMAREREEERET =HREFKET, 8
5%8,227—276 T1.
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EARLY CRETACEOUS NONMARINE DINOFLAGELLATE
ASSEMBLAGES OF WELL 206 IN SANJIANG BASIN
FROM HEILONGJIANG

Wan Chuan-biao and Qiao Xiu-yun
(Research Institute of Exploration and Development. Daging

Petroleum Administrative Bureau. Daqing 163712, Heilongjiang)

Key words: Early Cretaceous, Sanjiang Basin, dinoflagellate assemblage
Summary

The fossil dinoflagellates of Well 206 (at depths of 705m and 733m) in the Sanjiang
Basin were found from Beds 13 and 6 of the Chengzihe Formation. Both beds are composed
of dark grey siltstones, yielding similar dinoflagellates to each other (Table I ), with one
dinoflagellate assemblage recognized, namely, the Vesperopsis-N yktericysta Assemblage.
This assemblage is characterized by the dominance of Vesperopsis and N yktericysta which
are nearly equal in percentage, totally occupying 80.0—87.6%, together with small
amounts of Pseudoceratium ( 11.1—15.5%), Batiacasphaera (0—1.7%) and
Laciniadinium (0—1.9%).

Nyktericysta occurs in middle—late Barremian and middle—late Albian of the North
Slope, Alaska, middle—late Albian of the U. S. Western Interior, early Cenomanian of the
Canadian Westerior, middle Barremian and early Aptian of England (quoted from Bint,
1986), Early Cretaceous of the Hailar Basin, China (Wan and Zhang, 1990), and Early Cre-
taceous of the Fuxin Basin, China (Mao and Yu. 1990). The stratigraphic distributions of

both genera indicate the middle—late Early Cretaceous age of this dinoflagellate assem-
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blage.

This dinoflagellate assemblage displays dull features, in which no cysts can be com-
pared with those of marine dinoflagellate spec{es, and thus the products of these dinoflagel-
lates probably have thrived under nonmarine environments; only fossil sporopollen appears
in the dinoflagellate bed. The numerical values of Sr, Ga, Ni and Sr/Ba are 239X107%, 62X
1075 24X 107 %and 0. 34 in Bed 13 (Well depth: 705m), and 203X 107% 60X 107¢ 28X107°
—and 0. 44 in Bed 6 (Well depth: 733m). all displaying terrestrial freshwater conditions.
From these it can be inferred that the dinoflagellate bed of Well 206 belongs to nonmarine

depositional environments, probably with freshwater to brackish-water.

Vesperopsis sanjiangensis sp. nov.
(P1. 1.figs. 1. 4:P1. I fig. 9; text-fig. 2)

Holotype sample: P1. I, fig. 9.

Description: Cysts medium to large, dorsoventrally compressed, single-walled, and
thin, with an apical, two lateral, and two antapical horns. Apical horn triangular: lateral
horns subequal in size. Postcingular prominence usually longer than the precingular. An-
tapical horns conical, subequal or different in size. Each horn possibly bearing a solid pro-
jection at its tip. Autophragm 2—3pum in length, with solid separate baculine processes bi-
furcated or unbranched at the tip. Paratabulation not expressed. Cingulum possibly indicat-
ed by indentation of lateral horns, and occasionally by transverse lines, or without indica-
tions. Archeophyle apical. Operculum adnate ventrally, but often broken away. Archeopyle
suture zigzag. '

Dimensions (um): Cyst length 66. 4—85.5, width 74. 8—86. 8; operculum length
30.2—33.5, width 24.6—26.5. Horns aproximate lengths; apical horn 24.2—28.6;
postcingular horn 7.5—19. 8; precingular horn 0—3. 7; antapical horn 15. 5—30. 3 (mea-
sured from 8 specimens). Holotype sample length 82.5, width 75.1: operculum length
25. 2, width 24.5; apical horn length 17.5; postcingular prominences lengths 12.5 and
15. 0; antapical horns lengths 16.5 and 21. 3.

Comparison: Vesperopsis sanjiangensis differs from V.mayi Bint, 1986 and V
nebulosa Bint, 1986 in having solid separate baculine processes.

Occurrence: Upper part of Chengzihe Formation, Puyang area. Heilongjiang.

Nyktericysta (Nyktericysta) puyangensis sp.nov.
(P1. 1.figs.3.5. 6.8 10:P1. I figs. 1. 3. 8)

Holotype sample: PI1. I, fig. 8.

Description: Cysts medium to large in size, dorsoventrally compressed. with one api-
cal, two lateral and two antapical horns. Apical horn triangular, bearing a solid projection
at its tip. Antapical horns subequal or different in size. Each lateral horn with shorter
precingular and longer postcingular prominences. Cysts two-walled. Endocyst produced in-

to five prominent. terminally rounded horns. Periphragm usually appressed to, but variably
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separated from endophragm at horns. Endophragm smooth; rugose ridge on periphragm
mingled with granules. Paratabulation not expressed. Cingulum possibly indicated by in-
dentation of lateral horns, and occasionally by transverse lines. Sulcus not indicated.
Archeopyle apical. Operculum adnate ventrally, possibly broken away. Archeopyle suture
weakly angular.

Dimensions (um): Cyst length 87. 9—103. 8, width 75. 5—79. 8; operculum length
33.6—43. 7, width 28. 1—46. 8; precingular and postcingular prominences lengths 0—4. 0
and 10. 2—29. 8; antapical horn length 18. 8—32. 5 (measured from 8 specimens) . Holotype
sample length 73. 8, width 85; postcingular prominences lengths 11. 3 and 13. 8, antapical
horn length 25. 0. '

Comparison: The new species differs from other species of the genus in having ru-
gose ridge mingled with granules on the surface of periphragm which is usually separated
from endophragm at horns.

Occurrence: Upper part of Chengzihe Formation, Puyang area, Heilongjiang.
B B i BA

BEREERKABEERBDEFERERETRRE  LRIEAFRESHRK 600 F. FEAYRABRIE=
VL3 206 FLRFA.

B B I

1. 4. Vesperopsis sanjiangensis sp.nov. #iZ5:B-17. A-18,

2.  Batiacasphaerasp. ¥RA&S.C-1,

3,5,6,8,10. Nuyktericysta puyangensis sp. nov. P45 :A-20, A-4, A-12. B-6. A-15,
7.  Pseudoceratium sp. {rZ&5.B-9, ‘

9.  Laciniadinium ? sp. &5 .A-3,

11. Vesperopsissp. &5 ,A-22,

B R I

1,3,8. Nyktericysta puyangensis sp. nov.

8. IE# 524 (Holotype) . 8b. X705, RASMETEM MM B . A5 .A-21,A-1,B-23,
2,5—7,10.  Pseudoceratium sp. *%7%<% .B-1,B-11,C-2,B-12,A-11,
4. Vesperopsissp. ¥RA5:B-3,
9. Vesperopsis sanjiangensis sp. nov.

IE##RA (Holotype). 9b. X705, ;R =4 X MAF 4 X REE. 545 .B-19,
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