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WE R 2R A B BB A ) BE R — A N R R B A, I ZE 2 R T e
6 Carapace Nunatak P¥Hi B KA 2RI E £ E MR (T 35 8 54 Ff),
AT L5 YA I 1 4 BT AR A | DB % 5 66 7 4 o AR 40 B b A 0T 2 P BE AR O o 4R 0 11, 5
RATRE N R R Bt L, X — 250 45 51 AR [ b 5 3R 15 89 i A b A e . AR T T R 1k
A A AT REAE I SR 206 3 T Hh OR 7 52 1 4 22 0 I b 1 350 DA 3 S BB B O PR OB
B AR CEER MM ERE SRR SR AR AR SRR . R IR
A,

RER BT TR ASALG b
L FE

PR ZE 22 L ) B R AE (Ferrar Group) F2E0 K INTTAE &, 1965 4, Norris B9 T
HJE LK) 1| HiX (Rennick Glacier region) Section Peak ) Z%hr BEALHKY . B HAFR A FAK S
., 1978 4E, Tasch 1 Lammons X4 85 55 % LUK (T ransantarctic Mountains Antarctic ) {9 3=
ST AR S J2 R B ML G T T RS, FEERMUE 7R T Carapace Nunatak 10 FRffd 4L 4y B8
Fr s N BT g AR B i, Carapace Nunatak {37 T4 22 R0t B 36, #1503 (4 ] 1 40
RIZKE B SEY A RN — X A A X B S E B O i Efh &
Z ORAF AR AR AT, TR TRNAIEZE B R R E AR D R 00 1 B R 5 B HUE B AT T
TR ﬁiiﬂﬂﬁié?@*ﬁﬁﬁ%lﬁ’]ﬁ% EFW TR TE S i TE SR L, BB i it
R PR ARG SEHE A5 B R 2B AR ERM R, TR mb]—IF 805 .

2 HuJEfaA

Carapace Nunatak ()5 AR K LTS RGBS HLAE (Ballance and Waters, 1971), ﬁEE
P 2H A S ERFRIE /R B E] b %5 (Carapace Sandstone) s A—2 K2y 120m JEH) R i FRA
KRR A B T‘jﬁE*ﬂ“Eﬁzﬁt 2l (Kirkpatrik Basalt Formation), & —%&J& 300m
PLER KL AERE AZ R NG RR, SRMAMESR FL I F3 R H Carapace
Nunatak P (488 1), F2 5% B b, 3 Pere i 8 AT v B4 B 5 2 om 41 T 3B 8 1 T AH
Fe SR ARAT (TR M B R b FLR B RE A0 A TR LA E Sem Ab@E B & 1
R F A e F L 201 6. 3em Ab Atk kb F"%ﬁﬂﬁlﬂ%%ﬁ?ﬁﬁéﬂriﬁ
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&l 1 Carapace Nunatak 2 fURY R 50 B B (HE 00 442, 1994)
Geological map of Carapace Nunatak showing the sporepollen-bearing localities (after Shen Yanbin, 1994)

3 UMY G RAE SR

Carapace Nunatak PR HEAORZH & LAARTHEY (8 H 8. 2 T BREE Y B M RHE (G-
D). W& FEALE 2y 73. 3200, J55 2.k 26.5100, MTHIMIIEN LA Classopollis J& ol 4%
W3, EAS 2 49.51%, HE FESTH Ginkgocycadophytus nitidus, Cerebropol-
lenites carlylensis, Callialasporites dampieri> C- segmentatus> C- turbatus, Perinopollenites
elatoides; Araucariacites australis, Chasmatosporites apertus, Pteruchipollenites thomasii, Pi~
nuspollenites enodatus, Pseudopicea variabiliformis 55 FRIAEYI LT LA Todisporites 35 %,
TEAG LY 5.13%: Cyathidited RZ- 295 4. 76 %, B T EFH Calamospora tener
Dictyophyllidites mortoni, D- harrisii, Concavisporites toralis, Gleicheniidites senonicus, Con~
verrucosisporites cameront, Klukisporites variegatus, Lycopodiumsporites austroclavatidites
Contignisporites cooksoni, Polycingulatisporites sp- %,

Classopollis J& AERYR T & i B A BCE 28 X s a0 B g =& R A B B
FER P RS A H & BN AR A S AR R ALK, anTESEE (Couper, 1958), .|
kBt Z R Classopollis & R Z . JLLAP RS G £ ik 6020 0L b e % 5o
H (Ponomarenko et al-1973) Hettangian ¥ /ZH Classopollis & it =ik 500 ; fE 1 E AL
(Muir and van Konijnenburg-van Cittert, 1970)  f8[= (Madler, 1964h; Reinhardt , 1962, 1964 ;
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Schulz, 1962, 1967) 4] % #| (Kedves and Simoncsics, 1964) [ == (Rogalska, 1954 Orlowska~
Zwolinska, 1966, 1967) () NMAZ FE S E K EN Classopollis JRIEN . 15 E R (GKIRE.
1978 Ta], 19815 B 5 45, 1983; A {45, 1983; i TB B2 SCAR, 1992), BALRBHILEL Oy
Classopollis ¥ B R, — B LE S B 1 LA AE P E AL Classopollis J& ALK TE F-1K
PR, B kB 200 — 1520, i 0k 2t B S8 R 48 2 Se A o7 (SR B, 1965
TREEAKR SRR P, 1980; XJE A= 45, 1982; 1 £ BT, 1995), fEREK B R P UL Clas
sopollis ¥ E UG ANAEEP BE PE ¥ H3L BT 3 3 (Rajasthan ) B T 0k 2 SR 4% 41 (Lathi For-
mation) A4 & (Srivastava, 1966). Classopollis £ & v 8090 ; 7 [ FE 7 48 vh 4 % 45 (Sah,
1955) RIH) KB R B, e ZH A=A Classopollis TeH3 B BERIEY) Brachyphyllum
A1 Pagiophyllum B 73— TR AL PG 55 A9 30 A b (Perth Basin) (Filatoff, 1975) A
N PG 531 Zx b [X (Balme s 1957, Classopollis J@ 46y & 315 i = H 7818 KA AR 5B Y
B R H (Rosewood Coalfield) (de Jersey, 1963), %)@ £ ¥y & & MR IRA: Lk /D, 0
K T.5%, FEphy 1.2%; E{%jﬁﬂﬂﬂﬁﬁﬁ%ﬁé’]ﬂﬁ%ﬁ@é%(Lelgh Crek Coal Measures)
(Playford and Dettmann, 1965), Classopollis JE ALK & B AEF-0E T AT 3k 74. 5%0; FEFT AR £E
BN ZH 4 (Neuquen Province ) i) 18 & 4t (Horacio H. Camacho, 1968; Menendez, C- A -
1968), Classopollis 5 Gliscopollis 1E¥y B4 & H )i EE 4T,

IR M AT LR #2248 K 250 X Classopollis J& ALK B 58 s 2 & 1] LAVE N H b
P RS IR A & 1 B RAE (BAER e R s b (R B 07 i B B A S HE R R GG
7B BRI RER A HER T 52, ASULA . Classopollis JRAER & 5 49. 5090, S5 E4)
TER SRR R B A 2 A BB TR ARG

PERREHOM A& B Calamospora tener Fx 5K I T EHit: Keuper Birs UGHETEE T,
{*%]%(Couper, 1958) AN KA = & 2 (de Jersey, 1962) 75 L}z, M TIETR IR T %
PLEHZE MK W &, Converrucosisporites cameroni -5 BT 18 K F) A 3 B A (1p-
swich ) HF — g = E HHZ H (de Jersey, 1962), 5 R FE W FRIFEER =B R PHRY S, IR
KAEA] 53 B 53 45 JZ ) Rhaetian — Lias By ARG A% 4E £ 1) I 1 A Rhaetian $AHL)ZE . Kluk-
isporites v ariegatus R T HEE AT S (Coupers 1958), LUFT1Z WFREIb ¥k Lias
Mz R B MHZ . Callialasporites, Perinopollenites, Cerebropollenites ) WF K% Z LA I
W2, 5K IWWTIRY R THZE, Hb Callialasporites turbatus 7£ VG5 K ) (Balme
1957 Filatoff . 1975) WF N \FRB G C- dampieri FEWFH KD G X BIFH LRI 7 A
FEK A7 55 4 L0 N — B E R S BB o 2 B 04 AR (Guy - 1971, 1978,
1982,1985), R4 Comtignisporites BRI T/ AT M =&t — F O B, BEAZ C- cook-
sonii #6 DL FR AR 76 78 H ORI BD I T rp 6k B HiE (Filatoff , 1975) . A& Hid WA D
¥ Gleicheniidites senonicus, %P F FEE WL FH AP G LA LHZ , FEHCE (Couper, 1958) i
WFP RS 5 Bajocian HA Sycarham /2. TE VG ERB AR 4G WLk 55 Aalenian —Bajocian
#H Exesipollenites tumulus L5 1 Dictyophyllidites harristi X417 (Filatoff , 1975)

EARTE B R AN S AR AT =S Loty X2 P RS A& &%
HEL AR QA A& KT T M HF (Bujak and Williams, 1977) i Nk B 45 Hettangian—
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=1 FER Carapace Nunatak ¢ h M B E & &
Percentages of miospore taxa in the Ferrar Group of Carapace Nunatak, Antarctica
0 1 1 ¥ bk
Fl F2 F3
Pteridophyta
Sphenopsida
Calamospora tener (Leschik) de Jersey, 1962 1.09 0.99
Filicinae
Lycopodiaceae
Lycopodiumsporites austroclavatidites (Cookson)Potonie, 1956 1.45 0.99
Foveosporites sp- 0.36 0.99
Osmundaceae
Todisporites minor Couper, 1958 3.62 2.96 1.26
T - major Couper, 1958 2.90 2.96 1.72
Cyatheaeae or Dicksoniaceae
Cyathidites minor Couper, 1958 1.45 5.42 3.00
C- australis Couper, 1958 0.72 1.97 1.72
Dipteridaceae of Matoniaceae
Dictyophyllidites mortoni (de Jersey) Playford et Dettmann, 1965 1.48 1.26
D- harrisii Couper, 1958 1.09 0.99 0.43
D sp- 0.72 1.97
Concavisporites toralis (Leschik) Nilsson, 1958 1.45 1.97
Gleicheniaceae
Gleicheniidites senonicus Ross 1949 0.72 0.99
Lygodiaceae
Klukisporites variegatus couper, 1958 0.72 2.46 1.72
Pteridophyta Incertae Sedis
Deltoidospora directa (Balme et Hennely) Norris, 1965 0.72 2.46
D- sp 3.45
Toroisporis sp- 0.72
Undulatisporites sp- 0.72 0.99
Granulatisporites minor de Jersey, 1959 1.09
G- sp- 1.26
Cyclogranisporites sp 2.54
Comwverrucosisporites comerini (de Jersey) Playford et Dettmann, 1965 1.45 1.97
C- venitus Batten, 1973 0.99
C- spp- 1.45 1.48
Verrucosisporites sp- 0.36 0.99
Contignisporites cooksonii (Balme) Dettmann, 1963 1.45 0.43
Duplexisporites problematicus (Couper) Playford et Dettmann, 1965 2.15
Polycingulatisporites sp- 0.43
Gymnospermae
Cycadaceae or Ginkoaceae
Cycadopites spp- 1.45 1.48
Ginkgocycadophytus nitidus (Balme) de Jersey. 1962 1.45 2.58
G- subgranulosus (Couper) Norris, 1965 1.48
Cheirolepidiaceae
Classopollis classoides Pflug, 1953 42.75 22.66 36.91
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i 1
4 I8 i :
F1 F2 F3
C- parvus (Brenner) Xu et Zhang, 1980 5.07 2.46 10.30
C- annulatus (Verbitzkaja) Li, 1974 13.41 2.96 12.02
Araucariaceae
Araucariacites australis Cookson, 1947 1.81 3.94 5.15
A-sp- 1.97
Taxodiaceae
Perinopollenites elatoides Couper, 1958 0.92 1.48 2.15
Pinaceae
Pinuspollenites enodatus (Bolkhovitina) Li, 1984 0.72 1.48 2.15
P. sp- 0.86
Abietineaepollenites sp- 1.97 1.26
Laricoidites sp- 2.96 3.00
Podocarpaceae
Platysaccus queenslandi de Jersey, 1962 0.72 1.97
Gymnospermae Incertae Sedis
Pteruchipollenites thomasii Couper, 1958 1.09 3.45 1.72
Pseudopicea variabiliformis (Maljavkina) Bolkhovitina 0.86
Cerebropollenites carlylensis Pocock, 1970 0.99 2.58
Callilasporites dampieri (Balme) Sukh Dey, 1961 1.81 0.86
C- segmentatus (Balme) Srivastava, 1963 0.72 0.99
C- turbatus (Balme) Schulz, 1967 0.36 1.48 0.86
Chasmatosporites apertus Nilsson, 1958 1.48
C- parvus (Brenner) Xu et Zhang, 1980 2.46 10. 30
Exesipollenites sp- 1.48
Psophosphaera spp- 2.17 2.96 1.26
BREAMHTF (spores of Pteridophyta) 23.57 38.47 17.49
BRFAEYIAER) (pollen of Gymnospermae) 76.42 61.61 81.94
S L (counted specimens) 228 254 252

Sinemurian B fE¥Y 45 A1 Sinemurian— N Pliensbachian i 4-& 41 P ¥A ¥ = S04
Yy Classopollis Ry, I T M =B 5 LAY Kraeuselisporites fiF, B EE Lias (Ar-
jang L975) Ry & th A M =B a5t 5rF Zebrasporites of - intercriptus, % 17 W& 5~
TEi4H (Romanovskaya. 1962) Lias $iE W H L & &L MNEKR DT Taeniaes-
porites, TE[E 1) 1] 74 FF & (Shang. 1981), T~k B G W FMEHBLAFTE Chordasporites,
Anaplanisporites stipulatus, A - telephorus, Lunzisporites % &L+ KBNS T ZIH
=B ARD L PR A, HETALE SA B 0 B MRS 4 R IRAE
Norris(1965) ¥ B 53 4k £ R VL) Section Peak 1A% 28 Hy A& (24 22 )@ 24 Ff), 1R
#& Classopollis LA S — e ARy ZE R AT B S hr BEADRY 2 & RO U S R 2
. ST SR 7= H 5 Section Peak UMY A A= HAHFE JLE A B, BIEHILL Clas-
sopollis (5. R A A 7 J& 7 Fi. Cyathidites minor, Deltoidospora sp-: Lycopodi-
umsporites austroclavatidites, Ginkgocycadophytus nitidus > Pteruchipollenites thomasii
Perinopollenites elatoides, Classopollis torosus ( C- classoides) » X ¥5 J&@ Ff 8 Ry 1k % 40 fe iy L2
A ANRIRSE AL G 880 T A AR B B A 2R AL, A Klukisporites nariegatusy Gle;
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ichentidites senonicus, Contignisporites cooksonii> Callialasporites turbatus, C- segmentatus,
C- trilobatus, Cerebropollenites carlylensis; Yo' Gleicheniidites senonicus, Contignisporites
cooksonii, C- trilobatus JSE TR UG EEFRN, 5355 biE by 2 TR ARETIRN
Section Peak 21 & H — 24 Norris (1965) A Ky BR T 548 %t DL A A K343 J& . 4 Cy-
athidites minor, Deltoidospora sp-» Lycopodiumsporites austroclav atidites, Punctatosporites
scabratus, Pteruchipollenites thomasii, Classopollis torosus ¢34 B ER , Jb B3R | W 1k & 1
HER BT M)ZE 0, Norris 48 0 ST I = & A B 08 B W Ginkgocyca~
dophytus F1 Protopinus PR B B0 %7, B0 22 ip (R 1, X IE 40 Norris (1965) Bl 5
f - SN AN A BIFFE5% T BB IR Section Peak Sy AEAIBEAY B A Ry Fh 1 5 1

Tasch (1978) FERF IR IS FA M LU PR AS Ry 2 & B, 1 8 fF 9844 Carapace Nunatak 2145 (3
HFABC AR R T 10 Fhgky I Fr, 72951 4 o, SARA G MERA 8 J&§ 10 ff. A-
raucariacites australis, Callialasporites dampieri, C. segmentatus, C- trilobatus, Inapertur-
opollenites turbatus ( Callialasporites turbatus), Classopollis calssoides, Contignisporites cook~
sonii> Duplexisporites problematicus, Lycopodiumsporites austroclavatidites, Todisporites mi~
nor, GG N & Fhp, Calamospora tener, Cyathidites australis, C- minor, Conver~
rucosisporites cameront, Klukisporites variegatus, Classopollis annnulatus, C- parvus, Cere~
bropollenites carlylensis, Pteruchipollenites thomasii, Perinopollenites elatoides ¥4 Ky H 14 % it
Py EEEA, H Cyathidites australis; C- minor, Classopollis annulatus, C- parvus TR
kB, SCHIR R RS AR A& 205 W, TAE Tasch (1978) (R 5 A 41 & AR K&
I, FUAIRTE Tasch (197 FRAA A A T ALK Clavatipollenites cf - hughesii,
%) AR B 0 B ) B e Ry . 125 o 1k X—2R R UL T EIR B SR E
HZ, Y4 E S Tasch(1978) IR A & HHLL . BIILA Classopollis (SHHMFHE, H LMK
B AT HYHTAG RN ELER L, T Bosiy R RS I G,

Tasch( 1978)@1#1@%?Eﬁ@%éﬂéﬁjﬁt B R I 55 7 R NI 3 36y 7 Evergreen A
A2 & MRS L, A LR B Rl A 6220, 3548 i Inaperturopollenites turbates, Ginkgocyca~
dophytus sp- s Protopinus sp-» Patinasporites sp- TERE IS AR LKA & P A B, e RH LR
AR, AR RT T, X2 F Norris (1965) 7E Section Peak 2¢H1#EAFLHIIE L,
R IR Tasch 7EiX B 8 Fi AN AN RE A0 HEWT A0k 2 T A TE SR

X S VR b 2235 BT T HFA 18 Filatoff (1975) %7y yME—fy B4k S
- Exesipollenites tumulus % A Classopollis chateaunovi H, ®RA1HR 07| Contignis~
porites cooksonii, Callialasporites dampieri 5 B B/, X EEAE Tasch (1978) HF 5 41 &
WS HAE M, F5E L, Sl A& S b kB B Exesipollenites
tumulus A5 Dictyophyllidites harrisii 261 B AL, T HATX —HEG B, Clas
sopollis B i e & it SAHAEGILFE M EZE S T8 Calamospora mesozoica( C- ten~
er), Lycopodiumsporites austrocalvatidites > Duplesisporites problematicus, Todisporites mi-
nors Dictyophyllidites harrisii, Klukisporites variegatus, Cyatheaceae/ Dicksoniaceae type
spores> Osmundaceaetype spores: Gleicheniidites senonicus, Callialasporites dampieri, C- tur-

batus, Co, segmentatus, Aravcariacites. austrolis, Exesipollenites; sp- - Cycadopisdattype pollen,
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Pinaceae/ Podocarpaceaetype pollen 2L} Cheirolepidaceaetype pollen ( Classopollis spp- ). H:
A EEAZEC U PRSI UG Callialasporites dampieri, B8R Contignisporites
cooksonii TEHMT A MM 1 F 1Y Callialasporites dampieri 415 i W) Contignisporites cook™
sonii MU LA HBL, (B Fh T A IR F R IR A0, J— 2 & i ) f 41
& 5L Exesipollenites 8%, HA —SARM X FFA 701 (HALE AT S AL,

FiTAR #£A Neuquen Province H 4 %t #9#y 241 & (Volkheimer, 1968) 3= % iy Classopollis
F1 A raucariacites 21, Todisporites major M HIHIEMME —E & & BB TUH Cy-
athidites minor, C- australis, Lycopodiumsporites austroclav atidites, Ischosporites morburgen-
sis de Jersey Callialasporites dampieri, C- segmentatus, Vitreisporites pallidus (Reissinger)
Nilsson, Alisporites robustus Nilsson, Podocarpidites cf - ellipticus Cookson, HEPERMEESE
Callialasporites dampieri SR B B E/>F, Menendez (1968) 5 k£ T A —H X+
RS FRIZ R A A B S0 HIEEARTH AL 53 9ME WE] Concavisporites 5 Foveosporites
JREHT. XMBIEAAGHH AR EH G it A — IR RR) s BT
Hemenophyllumsporites, iX—2 A K .+ H o O£ Z e 1A 8, 2 5 1 A RRAE 7
To ¥ Menendez (1968) {318, %)= C R B R B Callovian #3547, K AL & HLIH
RS IR AT,

Carapace Nunatak B 2% HHE KAEYIE A B Plumstead (1962) F1 Townrow (1969) Fraff 5% ,
R NN SRR O AR B, S5 AR p R B i, #4047 1 Schaeffer (1972) fifiid , i}
RNBRB, 2 X F W B 571 Taseh (1987) Brfifial, Yo 28 M (1994) %f A
SCIT B[R] s A A AT TS AW EA Carapacestheria 9 AER SR RLREH A 34
FERAAR AT RE Sy Hh Ok 2 1540,

4 AR R

HRHE Potonie( 1954, 1960) FTAFEAMF T IR AL A 12738 SR AL+ 5 BORE BE R 4E 2 A
I3 Carapace Nunatak ) B H A FIEMEY RGO R ARMER G TR L, aTLiyd
D, FPORZ 5, Carapace Nunatak 3 X475 B A IR L BEAZFL RO RHE Y 09
£ HEBRIEY) SR T YOS A RER e ek EERh MR Skt
G IORE B RL AR AARE D IUREL IR FHEE,

EWAZRHEY L R AEHDE 78 R A BT BHE K RS 3, RO R B A1 A A
FERVH IR DX S B P ERA IR AT AN RS . A A RHER, DIl BRAH 5 D Bl o vy
ARG 73 R BUE TR SR AR, SRR YOsFUF T E FH A
IR, TRERRL TR AR R NP Bk A, B SRISRHMEY) T
BT B LR, B DU RHE) AR AR Bl LR AR T DX, ARG Bk 46 K 240
TE 00 B4 A= 25 B - HEWT £k %7 tH 510 Carapace Nunatak HiL Xy 451 B [ 1 A TR 2
B
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MIDDLE JURASSIC PALYNOLOGY OF CARAPACE
NUNATAK: VICTORIA LAND> ANTARCTICA

Shang Yuke
( Nanjing Institute of Geology and Palaeontology Academia Sinica, Nanjing 210008)

Key words palynology > Middle Jurassic, Antarctica
Summary

The Ferrar Group cropping out on the Victoria Land of Antarctica is the principal volcanic
sedimentary rock series-In 1965, Norris studied the spores and pollen grains of this group from
the Section Peak of the Rennick Glacier region;and attributed it to Early Jurassic in age- T asch
and Lammons (1978) also reported the spores and pollen grains from some lacustrine interbeds
of Transantarctic Mountains in Antarctica-In the paper; they illustrated 10 species from Cara-
pace Nunatak;and still considered these sporopollen to be Early Jurassic- Carapace Nunatak is
situated in the southern part of Victoria Land, where the Ferrar Group is well-developed: con-
taining fluviolacustrine intercalations- Recently , abundant spores and pollen grains have been ob-
tained from this suite of strata in which some conchostracans were found at the same locality
thus laying a good foundation for deepgoing studies on the nature; characteristics and age attri-
bution of this palynoflora-

The Ferrar Group in Carapace Nunatak is composed of two parts (Ballance and Water,
1971).The lower part is the Carapace Sandstone a suite of fluvial volcanic rocks about 120 m in
thickness;and the upper part named the Kirkpatrik Basalt Formation, is a suite of volcanic

flow s hreccia more than 300, m in thickness conformably overlying the lower part - The palyno-
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logical samples F1,F2 and F3 were collected from the conchostracan-bearing fossil localities: the
fluviolacustrine intercalations in the lower part of the Kirkpatrik Basalt Formation-F1 and F3
were collected at the southern extremity of Carapace Nunatak (Texfig-1)-F1 was from lenti-
cles, 8 cm above the top of the Carapace Sandstone;F3 is 6.3 em apart above F 1, while the posi-
tion of F2 is at the northern extremity of Carapace Nunatak,where the basalt lies above the
Carapace Sandstone: with sample F2 collected from the graded unit about 2 em in thickness
above the basalt -

Just as indicated in Table 1.the palynological assemblage in Carapace Nunatak is character-
ized by the absolute predominance of Classopollis and presences of some other principal ele-
ments such as Calamospora tener, Todisporites minor, T- major, Cyathidites minor, C- aus~
tralis; Dictyophyllidites mortoni, D- harrisit, Concavisporites toralis, Gleicheniidites senoni~
cus, Converrucosisporites cameront, Klukisporites variegatus, Lycopodiumsporites austroclav a~
tidites, Contignisporites cooksoni,» Ginkgocycadophytus nitidus, Araucariacites australis, Cere~
bropollenites carlylensis, Callialasporites dampieri, C. segmentatus, C- turbatus, Chas~
matosporites apertus, Pteruchipollenites thomasii, Pinuspollenites enodatus, Abietineae~
pollenites sp-» Laricoidites sp- »etc-

The abundance of Classopollis is of some importance in dating- Although several species
appeared as early as in Late Triassic:the genus gradually reached its climax only after entering
into the Jurassic- However, during Early — Middle Jurassic, the content of this genus varies
rather greatly in different places in Northern Hemisphere- For instance; in Britain (Couper,
1958) , this genus has a relatively high content in Early —Middle Jurassic- especially in Middle
Jurassic, attaining 60% or more- In Kazakstan of Russia (Ponomarenko et al-, 1973), Clas-
sopollis reaches as high as 50% in the Hettangian stage- Relatively abundant pollen grains of the
genus occur in the Lower Jurassic of North France (Muir and van Konijnenburgvan Cittert,
1970), Germany ( Madler, 1964 : Reinhardt , 1962:Schulz, 1962, 1967) , Hungary (Kedves and Si-
monesics > 1964) and Poland (Rogalska 1954 OrlowskaZwolinska. 1966,1967).1n South China
(Shang 1981; Qian et al-, 1983:Shang and Lis 1992), Classopollis reaches its climax in the
Lower Jurassic;however,its high abundance may extend up to the Lower Cretaceous- Whereas
in North China; the pollen grains of this genus were scarce in the Lower Jurassic and still low in
content in Middle Jurassic (usually less than 3%0).but became dominant up to the Upper Juras-
sic (L-Zhang, 1965:Xu and W-Zhang, 1980: Liu et al-,1981;Shang, 1995).In the Southern
Hemisphere; this genus mostly reached its climax in content while entering into Early Jurassic-
In Rajasthan of western India, Classopollis occupies 80% in content in the palynological assem -
blage of the Lower-Middle Jurassic Lathi Formation (Srivastava, 1966 . In Pakistan, the abun-
dant cuticles discovered from the Middle Jurassic(Sah: 1955 )mostly belong to Brachyphyllum
and Pagiophyllum which have been inferred as the parent plants of Classopollis- In western
Australia, this genus reaches its highest value in the Lower Jurassic both in Perth Basin (Fi-

latoff, 1975)and, in the marginal area (Balme, 1957) , whereas in eastern Australia, this genus js
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low in content and decreased from bottom upward in the Lower Jurassic in the Rosewood Coal
Field(de Jersey, 1963), from 7. 55% in the lower part to 1. 2% in the upper part- In the
Neuquen Province of Argentina, Classopollis and Gliscopollis are the most important compo-
nents of the assemblages during Middle Jurassic (Menendez , 1968). From what has been cited
above.it is obvious that the high abundance of Classopollis may be regarded as an important
referential index of Early-Middle Jurassic in most areas,but can not be taken as a unique marker
for distinguishing Early and Middle Jurassic- Besides the condition of production and preserva-
tion, the abundance of Classopollis pollen depends not only on difference in phytoprovinciality
but also on climate; substratum and distance to shore where the parent plants of Classopollis
lived- However, Classopollis which amounts to 49. 50% in content in the present assemblage is
comparable to those in the Early — Middle Jurassic palynological assemblages of the Southern
Hemisphere -

Among the miospores of this assemblage, Calamospora tener was first discovered from the
Keuper stage of Switzerland (Leschik, 1955), and later found from the Triassic of Ipswich in
Australia(de Jersey, 1962) . but it has not yet been found from the strata above Middle Jurassic-
Converrucosisporites cameront was discovered from the Middle —Late Triassic strata in Ipswich
of Australia by de Jersey (1962),and later mainly found from the Triassic— Middle Jurassic of
Southern Hemisphere such as the Rhaetian-Lias stage of Leigh Creek Coal Measures in Aus-
tralia( Playford and Dettmann, 1965)and the Phaetian strata of Victoria Land in Antarctica
(Norriss 1965). Klukisporites variegatus was discovered by Couper (1958)from the Middle
Jurassic of Britain,and later extensivly found from the Lias — Middle Jurassic of the Southern
Hemisphere and Northern Hemisphere- Callialasporites, Perinopollenites and Cerebropollenites
are all elements found from the Jurassic upward; among them, Callialasporites turbatus was
found in the Lower —Middle Jurassic in western Australia (Balme, 1957;Filatoff, 1975), while
C- dampieri was mainly found in Middle Jurassic- Similar status in the distribution of these
two species also may be found in Europe;and the latter has even been taken as the key species of
the Middle Jurassic (Guy,1971;Guy-Ohlson. 1978, 1982, 1985) . Despite the genus Contignis~
porites ranging from Late Triassic to Early Cretaceous,the species C- cooksonii is mainly found
in Middle Jurassic in the Southern Hemisphere, such as western Australia (Filatoff, 1975).1n
our assemblage; a small amount of Gleicheniidites senonicus also has been found;this species is
mainly reported from the Middle Jurassic upward; such as the Bajocian Sycarham Beds in
Britain(Couper: > 1958), and the Aalenian — Bajocian Dictyophyllidites harristi Assemblage
Subzone of the Ewxesipollenites tumulus Assemblage Zone in western Australia ( Filatoff,
1975).

It is noteworthy that no any relic elements of the Late Triassic have been procured in this
assemblage, whereas such relic elements usually represent one of the important characteristics of
the Early Jurassic palynological assemblages- For instance. Kraeuselisporites which is usually

characteristic of Triassic has been found, in association with abundant . Classopollis in the, Het-
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tangian— Lower Pliensbachian stage in the offshore area along western Canada (Bujak and
Williams» 1977) . In central Iran.the Lias palynological assemblage (Arjang. 1975)also contains
Zebrasporites cf - intercriptus, a relic element from Late Triassic-In the Lias in Kazakstan of
Russia (Romanovskaya, 1962), there has even appeared Taeniaesporites, a relic element from
Permian and Triassic- In China;in the Lower Jurassic Guanyintan Formation of suthwestern
Hunan (Shang, 1981)there also exist such elements as Chordasporites, A naplanisporites stipu~
latus, A - telephorus, Lunzisporites,etc- > which were well-developed in Triassics showing some
transitional aspect from Triassic to Jurassic- In this regard, the present assemblage is different
from all other Early Jurassic assemblages in displaying more prominent features of the Middle
Jurassic-

Norris (1965) studied the Jurassic playnological assemblage from the Section Peak of the
Victoria Land- at a locality which is several hundred kilometers apart from the locality of the
present assemblage: with the discovery of palynomorphs including about 22 genera and 24
species- Based on the predominance of Classopollis and the chronological distribution of some
palynomorphs; he attributed the assemblage of the Ferrar Group to Early Jurassic in age- A
comparison between the present assemblage from the Carapace Nunatak and Norris ’ assemblage
from Section Peak indicates that both are similar in the predominance of Classopollis, with sev-
en genera and seven species in common; namely, Cyathidites minor, Deltoidospora sp-: Ly~
copodiumsporites austroclav atidites, Ginkgocycadophytus nitidus, Pteruchipollenites thomasii
Perinopollenites elatoides and Classopollis torosus ( C- classoides),which are usually found in
Jurassic-But there are differences between them- Our assemblage contains some forms charac-
teristic of the Jurassic, including Klukisporites variegatus, Gleicheniidites senonicus, Contig-
nisporites cooksonii> Callialasporites turbatus, C- segmentatus, C- trilobatus and Cerebropol-
lenites carlylensis- Among them Gleicheniidites senonicus, Contignisporites cooksonii and Cal-
lialasporites turbatus are important species from the Middle Jurassic strata upward- Moreover
with the deepgoing development in palynostratigraphy over the past two decades;the geological
and geographical distribution of some palynomorph genera and species have further been made
clear- Most of the genera and species which Norris (1965) pointed out as ranging from pre-
Jurassic to Early Jurassic have been found to extend in Middle — Late Jurassic and even Early
Cretaceous in the Southern and Northern Hemispheres: such as Cyathidites minor, Deltoidospo~
ra sp-» Lycopodiumsporites austroclav atidites, Punctatosporites scabratus, Pteruchipollenites thomasit
and Classopollis torosus- The species of Ginkgocycadophytus and Protopinus which Norris re-
marked to be close to the Late Triassic and Early Jurassic boundary have extended beyond Early
Jurassic and even Middle Jurassic- This is probably just like what Norris predicted in 1965,
----- more detailed work may subsequently show the Section Peak microfloras to be Middle
Jurassic- 7 His prediction has already been demonstrated by facts-

Tasch (1978) reported the assemblage from Carapace Nunatak (assemblage A-B-C).in the

Transantarctic, Mountains of Antarctica- In his fossil list there are 8 genera and_ species in
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common with our assemblage: namely: A raucariacites australis, Callialasporites dampieri, C-
segmentatus, C- trilobatus, Inaperturopollenites turbatus ( Callialasporites turbatus), Clas
sopollis classoides, Contignisporites cooksonii, Duplexisporites problematicus, Lycopodium=
sporites austroclav atidites and Todisporites minor- However,some important Middle Jurassic
palynomorphs are absent in Tasch s assemblage such as Calamospora tener, Cyathidites aus-
tralis » C- minor, Converrucosisporites cameront, Klukisporites variegatus, Classopollis annu~
latus, C- parvus, Cerebropollenites carlylensis, Pteruchipollenites thomasii and Perinopol~
lenites elatoides; among which Cyathidites australis, C- minor, Classopollis annulatus and
C- parvus are very often found in the Lower-Middle Jurasssic- especially in the Middle Juras-
sic- It is curious that in Tasch s assemblage there are two or three pollen grains of
Clavatipollenites cf - C- hughesii which are doubtlessly of an early angiospermous origin and
so far have only been found from the Upper Jurassic strata upward - In comparison of the present
assemblage with Tasch s (1978)assemblage: both are characterized by the dominance of Clas~
sopollis, with Jurassic elements as their principal components;however;the present assemblage
is more abundant and diverse;indicating a Middle Jurassic age- While discussing the age of the
assemblage; Tasch pointed out: “The presences of Inaperturopollenites turbatus, Ginkgocyca~
dophytus sp- » Protopinus sp-and Patinasporites sp- in the TAM (Tranantarctic Mountains,
Antarctica) assemblage suggest an Early, rather than Middle Jurassic age a situation similar to
that found by Norris 1965 in the Ferrar assemblage of Section Peak-” As mentioned above:
these genera and species obviously can not be taken as the evidence for an Early Jurassic infer-
ence-

In addiion; Tasch compared the palynological assemblage from the Ferrar Group with the
Evergreen Formation assemblage from the Perth Basin of Australia,and concluded that both as-
semblages share 62% of the species- On correlation with western Australia;such important ele-
ments as Contignisporites cooksoni and Callialasporites dampieri, etc- have not been recorded
in the Classopollis chateaunovi Assemblage Subzone of the Exesipollenites tumulus Assem-
blage zone which was defined by Filatoff as the unique Early Jurassic assemblage zone whereas
these elements have all appeared in Tasch s (1978) assemblage and the present assemblage- As
a matter of factthe Ferrar Group assemblage is more similar to the Dictyophyllidites harrisii
Assemblage Subzone of the Ewesipollenites tumulus Assemblage Zone from the early stage of
Middle Jurassic in the Perth Basin of Australia-In the latter assemblage, the pollen grains of
Classopollis still occupy a maximum content > and the important elements in common with the
present assemblage include Calamospora mesozica ( C- tener), Lycopodiumsporites austra~
clavatidites; Duplexisporites problematicus, Todisporites minor, Dictyophyllidites harrisiis
Klukisporites variegatus, Cyatheaceae / Dicksoniaceae type spores, Osmundaceae type spores;
Gleicheniidites senonicus, Callialasporites dampieri, C- turbatus, C- segmentatus, Arau~
cariacites australis, Exesipollenites sp-; Cycadopsida-type pollen, Pinaceae / Podocarpaceae™

type pollen and  Cheirolepidaceae type pollen  (,Classopollis spp: ) Among them , especially im >
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portant is the appearance of Callialasporites dampieri known from the Middle Jurassic up-
wards while Contignisporites cooksonii may extend in the Contignisporites cooksonii Oppel Zone
of the Callialasporites dampieri Assemblage Zone in the Perth Basin as late as in the Late
Jurassic;although it first occurs in the early stage of Middle Jurassic- Another difference lies in
the relatively abundant Exesipollenites in the Dictyophyllidites harrisit Subzone of the Exe-
sipollenites tumulus Assemblage Zone in the Perth Basin, as well as the presence of some pecu-
liar elements restricted to this region- However, both assemblages are similar in basic features,
and may be correlated with each other-

In the Neuquen Province of Argentina, the Middle Jurassic palynological assemblage
(Volkheimer, 1968)are mainly composed of Classopollis and Araucaricacites, with a certain
amount of Todisporites major and monosulcate pollen;other important elements include Cy-
athidites minor, C- australis; Lycopodiumsporites austroclav atidites, Ischosporites morbur-
gensis de Jersey 1963, Callialasporites dampieri, C- segmentatus, Vitreisporites pallidus
(Reissinger) Nilsson 1958, Alisporites robustus Nilsson 1958 and Podocarpidites cf - ellipticus
Cookson 1947. This assemblage also contains important elements of Middle Jurassic such as
Callialasporites dampieri- Subsequently - Menendez (1968) reported a similar assemblage form
this horizon of Middle Jurassic in the same region:in which the spores of Concavisporites and
Foveosporites are common to the present assemblage- However,the Argentina assemblage is dif -
ferent in having some relatively largesized laevigate spores such as Hymenophyllumsporites-
This form of spores did not appear until the late stage of Middle Jurassic: but they became a
characteristic element up to Early Cretaceous- According to Menendez; from this horizon have
already been discovered some ammonoids of the Middle Jurassic Callovian stage,and therefore it
is relatively appropriate to attribute the present assemblage to the early stage of Middle Juras-
sic-

Plumstead (1962) and Townrow (1987) studied the megafloras in Carapace Nunatak and
considered the Ferrar Group to be Early Jurassic and Middle Jurassic in age respectively - The
fish fossils were described by Schaeffer in 1972, who referred the Ferrar Group to the Jurassic-
The rich conchostracans in this region were first studied by Tasch (1987) ;recently , Shen Yan-
bin (1994) made a study on the conchostracans from the same locality involved in this paper.
and concluded that the conchostracan fauna of the Ferrar Group. characterized by Carapaces-
theria, is probably of early Middle Jurassic age-

From the possible affinity of the dispersed fossil spores,it may be deduced that in early
stage of Middle Jurassic, Carapace Nunatak was extremely rich in floras, which include Pterido-
phytes belonging to more than 7 familes; such as Cyatheaceae, Osmundaceae Dipteridaceae: Ma-
toniaceae, Lycopodiaceaes Lygodiaceae » Gleicheniaceae etc- Among the Gymnosperms: the com-
paratively flourishing plants are those of Cheirolepidiaceae; Araucariaceae; Cycadaceae;
Ginkgoaceae Pinaceae, Podocarpaceae and Taxodiaceae- From the ecological environment of the
parent plants.it has been inferred that this region was under a warm and humid temperate to

subtropie climate at that, time.-
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1. Undulatisporites sp-

F1-79,
2. Gleicheniidites senonicus Ross

F2-46,
3. Deltoidospora sp-

F2-25,
4—6.  Cyathidites minor Couper

4.F2-31; 5.F2-36; 6.F2-34,

7. Deltoidospora adirecta (Balme et Hennely) Norris

F2-6,
8—10.  Todisporites minor Couper

8.F1-63; 9.F1-65; 10. F2-67,

11. Concavisporites toralis (Leschik) Nilsson

F2-50,
12. Dictyophyllidites mortoni (de Jersey) Playford et Dettmann
F2-35,
13. Calamosppora tener (Leschik) de Jersey
F1-69,
14, Comverrucosisporites vernitus Batten
F2-12,
15, Granulatisporites sp-
F3-75,
16.  Granulatisporites minor de Jersey
F1-59,
17. Comverrucosisporites cameroni (de Jersey) Playford et Dettmann
F2-51,

18.  Cyclogranisporites sp-
F3-84,
19. Klukisporites variegatus Couper
F2-2,
20.  Comverrucosisporites sp- 1
F2-52,
21. Comwerrucosisporites sp- 2
F2-3,
22a.b.  Contignisporites cooksonii (Balme) Dettmann
F1-60; a.distal face: b-proximal face-
23. Toroispora sp-
F2-42,
24. Polycingulatisporites sp-
F3-87,
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1,2, Chasmatosporites apertus Nilsson
1.F2-26; 2.F2-43,
3. Classopollis parvus (Brenner) Xu et Zhang
F3-91,
4—9.  Classopollis annulatus (Verbitzkaja) Li
4. F1-54; 5.¥3-29; 6.F3-92; 7.f2-1; 8.F1-80; 9.¥3-95,
10—12.  Classopollis classoides Pflug
10.F2-48; 11.F1-55; 12.£1-85,
13. Ginkgocycadophytus nitidus (Balme) de Jersey
F2-32,
14,15, Laricoidites sp-
14.72-17; 15.F3-96,
16. Cerebropollenites carlylensis Pocock
F3-93,
17. Araucariacites sp-
F2-28,
18,19.  Araucariacites australis Cookson
18.¥3-97; 19.F3-84,
20a,b-  Perinopollenites elatoides Couper
F2-33; a.proximal face; b-distal face-
21. Cycadopites sp-1
F2-19,
22. Cycadopites sp-2
F1-74
23.  Callialasporites dampieri (Balme) Sukh Dev
F1-58,
24.  Callialasporites turbatus (Balme) Sukh Dev
F2-24,
E kg

1—=3.  Pteruchipollenites thomathii Couper
1.F2-23; 2.¥1-71; ¥2-30,
4—6.  Pinuspollenites enodatus (Bolkhovitina) Li
4.F2-21; 5.F3-86; 6.F2-47,
7. Pseudopicea variabiliformis (Maljavikina) Bolkhovitina
F3-109,
8. Abietineaepollenites sp-
F3-113,
9. Platysaccus queenslandi de Jersey
F2-44,
10,11.  Pinuspollenites sp-
10.F3-103; 11.F2-59,
12,13.  Psophosphaera sp- 1
12.¥3-90; 13.F3-98,
14,15.  Psophosphaera sp- 2
14.F3:82;, A15.F2-66,



