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1975 &, ZERFEARIBRERRA TRESHENOT G, Rt —FRHE, KRBT
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THNPEARENERTEZ

AT ERER, 1978 £, BOTES RN T E ERGHRE T RBEGL, 20K
T EEREBRLA, TENERITREHERE— ISR,

S TENRSEA: FaRE: BRA.TERR IR TERE RKR.
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Ak RESR B DHEE, T AR IVBER LSRR/ NESED. TTIEE 6 K,
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JE: 12, -3,

2. B RBE RBREEEDTEL, F0.8 K FEERSEDVLG. FORERRS: U1,
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4. BEEBEXROGADE, KEBIBHE, ﬁtﬂ’éﬁ@%ﬁ@lfﬂiiﬁ*&iﬁi}iéé?ﬂi@, Eo0.6—0.7
Ko BEEREEDURRAEE I, PA- 580 SREFRDHBPTHEFTHE. ARELRS:

V-1,

5. RKEH L, R, SEEIMICA,TIERE 1 X, ARELRES V-1,

. R AR

fakamERSITHR 1 RahEN L. _

BiBfARER K ESEBAEMHE L TR, TTURISAZEN R HE,

BIASGBERTF—ZmEHERSRBEHAG. A THEE TRELETZASH
AT EREA 43%, EXR/NEREMTERRZ A 35% , RAEYIER S 22%,
ERTPEEHAKEBRAET, MR KEE (Poypodium argtum), KEE (P. niponi-
cum), JEW (Neolepisorus ovatus), #EF.TE (Lepisorus oligolepidus). WEWk (Drynaria)
%, BREEBRER (Peris latealata) . FBRER (P. brevifolia). BIPRERKR (P.
baksaensis) BEEAS (Davallia) FIKENHHEZM, EREYHUZGE (Sauwrurus)
e S IRHEA 20% , BELVESERTES . KEEYTHLMEE (Castanopsis 7%) B%
T (Alnus nepalensis 8% ) AX,BRB R (Cycas 3% ) £k (Quercus 2%) RIVER
WE (Rhus). AR (Oleaceae) NHLE (Berula) EHiE¥o

£ AL, GE—BELMEEANRBES, BT 42 B, ZAGRUFAE
BT (46—71%), BFRZ (7—30%), EAR/NEREYERRD (8—28%), F*
Akt HARBEARIEHER (Monocelastrum) SR EBMRE. HHA=NM: B
s (Myrica esculenta), &HkgHe (M. (zana)\ g (M. rubra), FERPBERAE
(Alnus nepalensis)o WLINVEE MR (Castanopsis) . AL (Tarenna)\ Kk (Quercus).
YIRKE (Carpinus) BRIRBET (Corylus + Ostrya) {LEE (Platycarya). B (Enge-
lhardtia) . WIKEHKIE (Carya) EABKIE (Juglans) $EGIE (Prerocarya) WG (Symplo-
cos)s ¥ui@& (Ulmus), BEIE (Zelkova). WJE (Melia). LB E (Murraya poniculata) . &
WE (Nyssa), MSERE (Schefflera) %FE (llex). HHER (Calamaus), 3 1 HEh
RRSIEREXBRAEHT. MTERBKME FHRE 1 A4/, TEFKEFRM
BRI T , B TEKES (Goniophlebium subauriculatum), HEBEAN (Davallia
sinensis) %o HARUSHERAE (1—14%), EERERE (Faroua) BE (Polygonum).
=ElERE (Sausurea), BEB (Ranunculaceae) N/DBEYIKEE (Spirogyra 7K )o

% 1A S FA—MBER SRBNES, EXNERTHR(E 1B LE)RMEE
AP RREREAS STTRANESER AR, RN AT, (WAL S8
REBRIMBIER , L ERERILPER L. MERASHEETE 9—13%, HALREX
X, BB VEMK (Keteleeria evelyniana), By (Cedrus), k2 (Tsuga) =k (Picea)
%, WIMEABRSEWEN, I8 24—43%, RANHEEHADROHA, SRR DE
Mo BERERN RAGHRNNLR SERIE I AEABAME
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= RERD SRR RN B AR

ERE=AERAS, RETHESHE -T2 HEMERFEBX EFEN REFEETE
BLEH SRR LR =2/ ARB Ko
| ¥ 1HAHERN PEHITERZI G RMAA, "TRARREE H R LM A TR Z AR

B XRUZAEBRERESHREAT SRANESG. ZAERSFENEREY,
DHETEARRE, BEERY . ZEREME (Saururus chinensis) —F, AT EA
W LETHE , ER o FEREPREKEE FEBRER, I H R REARER
BT B MbR T, D RERIEIGRI %o 040, b8 B AT ZE B A 2 o

TBHEETBARKEUER S ERE, HnEFHEFENREEY B EKEK
TARETEE, AP SR BRI AT, MREKEE RER.ERSE,
AETHT, N ERAMIER M EThRBON T EREA L, ZAEBAETHKT. B
i, T LN I A A T BRI B — BRI B '

BRI 0 IR AR A SR TR S , e B AT — A B, TR 50 EE@ H
SRR ‘

I AGRRTHRENTF S HYERFEEFONT. ABH S RB IR
L A FM LG RANT , I FMEH AR RBEAAR, EPUERRAED
18 Wi AR 0 X, P FRA LR TN £, R AE BT L bk LBk 38
R TR TSR0 LB W EBTR R, SRR, iR BE.
EE . CHESEAEYURKEE SFHREEDHR
- MEBEEXRE REMREAEMF. KPERERKEEL (KB KLFREEL
TR Ao

AR RERAESTUE L, ERERXRNEN LA R FREEMEKE K KT HEY
o EOEEA R EN M T LS E B SR A EY N 5 BRANERIEEY,

AT E R FE D AR E R RN, D HRAEENHSEHEYNRR, mikar
—NEm TR, BAlle. BERSSARAERKET R ENEY. BREBNTESR
Sh.HEEYE LT BINEPRE, AR H RN HSBRR AR EMX S, H4T
B imeE— R SUERME

%HHWW%W%H&TWEL%Eﬁﬁ%k%ﬁhﬁEjﬁﬁﬁﬁﬁEﬁ%i
HZ IR B RIBAMA SR, AHEITE U TR B0, Mg, SR HRK
BUEH MM o  (LBHRE T BRI G . BEA HIRIESINEEEH LR HEMIEE
To BEREEERARA JAKKHE—LSE,

FIER R B R e R IR S R AED BN SR A T TR

WU, SRS RAEEIEN LR

EEE%%E%?&%?W&EE%%ﬂﬁﬁﬁ%ﬁﬁ%ﬁmoﬁ@&ﬁ*%@ﬁ
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ZTREY . BBk, FiE, MABRERE, HTREFEENSHESYILANMERZ,
BESEIYMCARERBES N =R N TEEER PALER., LALRRE, N2
Mrhgitt—T Bt BE GRS THAELER.

(X THEBEMRPAEY A (Ghosh & Ghosh 1958. Rawat 1964.), I (Verma
1968. Pathak 1969.) FIFhF (Mathur 1974.) AL FLRE. FTRKAMEKEAR (Dipte-
rocarpoxylon), Anisopteroxylon K ,2E % (Borraginaceae) #S ML T TR X4 #EEIRE,

Bachejce (1968), Ghosh (1977). Lukos (1969), Nandi & Bandyopadhyay (1970),
Nandi (1972) EB{ESERBRIRARNETER M. Ghoh MFANELBEHE
MY, BAEEEEFEE TR -1V A AR, Y TRED R HE
ML, Skt AREE. HPhETHEHYERSES, BMNEKAK (Longaper-
tites)y BEAR¥Y (Betulaepollenites), L |BBk¥y (Caryapollenites) Bk4&ziRRYy (Myrtaceidites)
W%y (Symplocospollenites) . BAFL¥Y (Monoporopollenites). ¥aAX: (Alnipollenites) 5,
BT EWINEE, TRLERTRO. RERTENAAKIE, Ghoh WP THLRER
RNESE. [SEBASWEEN, B TERLERERPE R E R, SE R B E R
MEHRHEMEERT BEGE LB B RN, R RIABRE/D. Ghosh AN ,X
HREFINE E SR BRI REE,

Lukose thiR1E T HFEEL B R GTHRAHIMFIE8 , KB 6Y 4 : KB FL (Polypodiaceae)
REWE (Preris). DEFRB (Schizaea) WE&IVE (Lygodium). ¥HgHE (Myricaceae),
#IBk# (Juglandaceae), A22F} (Magnoliaceae), SEER (Mimosaceae), FFL (Mora-
ceac)s WB (Pinus)y BHKE (Tsuga)s BINE (Podocarpus) %, ZEWFARAHLEE
FEERFYCA, KN RO H &Ko

SETHEYEHFIUEY, ARERRBEEREENHRZEYE ZRER . EH,
=EUHEFER RS RM A=, B8R, IkE. LBRES. Ltan. g8.5
DURASE S AR A , SURIRER , IB1H

BEERETERESHEERBA —SERN. SEREZHNERE, KEEH, RE
BRIE ERL R AR, XRMET R FE SR B RHMRX ERE SR A EN B AR
BAEUYE. F8NE, NMERAEHSIT RN SEEAAEE, WHAE BE—BW, B
HRHABE>REE T >ZHNES.

RBRH TR0, RS RARRE IV B LR, ENRETg A h
t EEE FFHET; M V ERELTHE IRt

(1979 4 3 A9 B IKH)
£ F X W
RucFE%, 1978; ARERE. BEHRH,
®RE, BERE, 1979: ZEAFERANESERINELARN T T, HEEmH2HR 17(1)1-13,
HREE, 1979 ZERELFUHEADYE. HEEDIPER 1T(D14-22,
Banetjce. D. 1968: Siwalik microflora from Punjab, India, Rev. Paleaobotan. Palynol. 6: 171-176.
Ghosh, A.K., 1977: Palynology of Siwaliks. in“Advance in Pollen-spore research” Vol 2: 14-19.

Lukose, N. G. 1969: Microfossils from the Middle Siwalik of Bihar, India. Jour. Palynol., 4 (2): 107-112;
Nandi, B., & Bandyopadhyay, N.N. 1970: Preliminary observations on the microfossils and microstrutures
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of Siwalik lignite from meachal Pradesh, India. Se¢z. Cult. 36: 200-242.
Nandi, B., 1972: Some observations on the microflora of Middle Siwalik sediments of Mohand (cast) field,
Uttar Pvadesh Proc. Semin. Palacopalynol., India strat. 275-383.

PALEOENVIRONMENT DURING THE TIME OF
RAMAPITHECUS LUFENGENSIS

Sun Xiang-jun
(Institute of Botany, Academia Sinica)

‘Wu Yu-shu
(Institute of Vertebrate Paleoﬁtology and Paleoanthropology, Academia Sinica)

Summary

A palynological study is made from the section to show the palegenvironment
during the time of Ramapithecus. Three spore-pollen assemblages are recorded show-
ing three develomental stages of the paleoenvironment during the time of Ramapit-
hedus. '

I. Lower spore-pollen assemblage is obtained from a black clay of the lower part
of the section, where no fossil Ramapithecus is found. This assemblage is marked by
occurence of fern spores of Polypodium, Neolepisorus and Pteris ete. and pollen of
Saururus, Alnus, Quercus, Castanopsis, Bhus, Betula a,nd Cycas. It indicats that a
warmhumid climate prevailed at that time.

II. Middle spore-pollen assemblage is discovered from the lignit, from which the
fossil Ramapithecus is unearthed. This assemblage is predominant by Myrica and
Alnus, Myrica escéulenta, M. rubra, M. nano, Alnus nepalensis, Quercus, Castanopsis,
Carpinus, Carya, Engelhardiia, Monocelastrum, Tarenna,ﬂ_ymplocos, Melia, Ilex, Poly-
gonum, Fatoua, Saururus, Calomus, and some elements of Caryophyllaceae, Ranucu-
laceae, Umbelliferae and other families are recorded. The microflora shows that mixed
forests were flourishing during the period of existence of Ramapithecus, Some mea-
dows scattered here and there in the forests. The climate was rather warm and dry.

III. The upper spore-pollen assemblage is observed from the clay of uppermost
part of the section, which is characterized by abundance of dissacate pollen mainly of
Pinus and along with some of Kefeleeria, Tsuga and Picea, that indicats a drop in
the temperate.

In concusion, during the time of the Ramapithecus, the climate ehanged from
warm-humid to warm-drier and then cooler-humid. The lower assemblage can be com-
pared with lower Sivalik Group which is of middle Miocene in age, The middle and
upper assemblages can be compared with themiddle and upper parts of Middle Siwalik
group and belong to late Miocene-early Pliocene,
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1, 2, K (Spirogyra).

3, 4, & (Neolepisorus ovatus).

5,6, 9, BEiE (Davallia).

7, whte (Keteleeria evelynina) (X500).
8, KEB (Polypodium niponicum).

10, HHRERK (Pteris brevifolia).

11, Btz 31l

13, WS RE W (Preris latealata).

14, 15, BAPREBK (Pteris baksaensis).

16, B (Pinus).

s M ASTER (Ericaceae).

s FLEE (Murraya paniculata).
BRE 7 4h, Bk X800

B R I % e

1, BE (Melia).

2, ERE (Nyssa).

3, 4, KIBF (Oleaceae).

5, PR (Zelkova).

6, ? W-THE ?2(Pterospermum).
7, thBbkIE (Carya).

8, HRELSENE THEYIES
9, ZHRE Ulex).

10, BB (Calamus).

1, FRhORE (Palmae).

12—13, BN (Alnus nepalensis).
14—15, FEARRE (Alnus).

16, 19, T (Myrica esculenta).
17, 18, Yl (Myrica rubra).

20, WBLE (Symplocos).

21, HeJg (Betula).

22, 23, 8 (Quercus).

24, By BE G (Schefflera).

25, RAF Gramineae).

26, 27, #7% (Chenopodiaceae).

28-—-30, AEE (Umbelliferae).

31, 33, 34, mXEHER (Monocelastrum).
32, ETE (Tarrena).

35, B E (Artemisia).

36, HH (Compositae).

37—41, THERE (Saururus).
42 —-45, W& (Castanopsis).
46, EioE (Engelhardtia).
47, B#H (Labiatae).
HAEE X800
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