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EHAANENERTESRERN
BEK K

(rh E RSB M HRT R D)

51 El

AL BRI, P FEEFENK TSR MR ED ), HExA
KMo BE SRR D, Wk AP RIS LY 8K, A0 BRBERGH A3 A
EHE ML MBE RS | & R BT B R S F B — 9 B4R

1961 EEXZ M ER ZBREEMEABEN, SHRELYHENRTRCERE
HAERFERMBETT RARE, FHRFARELTHFEDMATELS TR REETE
REMH, FHPIRATRemIE 177 3, 233 5B UE 33 i Rb kBT ER. B
43R B IL B ESE (Tpmyx) S8k, BRARERR -6 BHE™,

BT E AL XS M LI 2t A T , XK Brak sy B UM R , AR 30T B iR
=8 e fEEn R

—, FHELHE

HW WIS T 442 97°53'—101°13 b & 37°28'—38°25", BAEHE RN 3196 e, PVl
£ M 9w R 1L hn BB AR R AR ) L TR 2 #th , LS el TR B AE PR A AR EE B SR

AXHERELMBRERS,AHERE, NATHEN M, ZHLEZEEHFBRE 200
&Ko RI\EAEY: BEHRERATERT S RME, NEBFT:

1. ugikE4A HETrAEBN A ESRmE L8Nt E, AEF4ILEHES
APERM, BREETH 5 A RFLEREAH, HAHART aERKeH T 5RGAH R a8
HERZ E/KPATTER, B 50 £, BRI i =g e X em 2R & Wi R Il
YEH: Vallonia aff. pulchellula (Muller), Pupilla cf. muscorum (Linné), Succinca sp.
HeH B EHrit,

2. ZRRRH DB @A RE, ARGOHBIRELS KM RZEN
AR, BBE 15 X, EH 4+ AANH S AEE T ERZBEL K,

3. FHhws A H BT e Tl RSk k17, B4 10 K, A TH B H L
HERR, AR ] TR = R0 BT DL, BB 49 3 5k B3 R AZe IR, M R
B SRR LER, HET MG T AUt &, B 4—5 K,

* R AREEDHEFT R LIS TR TRAN . SCiSEUIRMEHE, EhFERERERER

RN B E e R R E A E A RHE M E R B, DMK K E#HER, kBx., EERtE

HAEPFET ERRFEEE I EENEREL, AP h KRB DR, ERR. RERR G

H e, BREERESHREE, B8 BOURY OEE,
1) # 4 AALTEIAE O, #8R 180 ;% 5 LM T HRSE, FR38 210 %,
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4. EARWAE  JURRREIE A, R IR IE R R A AT, T
2 A0 BN R EBM BB LR A R AR AR

—. BhRRnie

RAVETFIEBAZ M TR A EH o M E EH XA T-EH(RMFR), £ EH
FABIE AL AT

(1) m3kEm B H I T 5 H AT RN B 5 8.3% , KA IEY 5
17.3% ;AW G 74.4 % o AREMYEERMF (Pinaceae, 1.5% ), 1)@ (Populus,
5.2%) B8 (Saliz, 6% ). 5ABkE (Juglans, 1.5%) BARR (Quercus, 3.7%), EHHE
A% (Liliaceae, 15.6% ), 2B (Allium, 24.6%) REF (Leguminosae, 33.6%) %, Bk
HRANE KT EF (Polypodiaceae),

(2) EmmEE  REDRT S HARATFIEN S EN 28.6%, EEAKRE
B ASEYIER S 57.1% , BRE(7.1%) . B & (Cedrus, 10.7 % ) ot (Cupressaceae,
10.7 % ) o B (28.6 % )% s EAAEMIER & 14.3% ,LE B (Artemisia) B,

(3) 4 A THHE DARFEIIES S8, 5SS 5% 93.9% , B E¥4
8,5 6.1%, MRZHEERTF . AFEDUBRBRIE, HPIKE (Pices) HHAPE
5y 78.8% , WA B ESEHBG %) EAHEIRGC %) ZER(G %),

MSEBEHAMHABRAZ, THUT AR ERAEHIENESRED SHh, B
SERHRTING R AEBEY, AR A BB ; BN DI & 65,
HAPXUBREHIE,

2. BB

(1) #Fs5AHE BREEBIAT S AP HRTIER S5 9.8 % , KREMEMIEN S
45.1% , BEHFEWIER S 45.1% . WL B R R BKE (Preridaceae, 1.4%) R E R
(Salvinia, 8.4% ) RFHEBANI(268%) ZHB(14%) . FRR(2.8%) W& (Pinus,
4.3% ) B (14 % ) BREB (Ephedra, 1.4% ); BT THYARFENR(7 %), EAHKR
(14 %) K& B (Asparagus, 1.4% ). %%} (Chenopodiaceae, 4.3% ). P5%+ (Amaranthaceae,
57%), $&MF (Rosaceae, 1.4%), F4HkE} (Apocynaceae, 1.4% ), #EFL (Rubiaceae,
1.4% ). 3# (Compositae, 7% ) ZER(21.1%)(E 1),

(2) —ppeHimE BREMED AT S A APIRTIED B8H 6%, RAEMH B LB
53.8%, EAMEHIED S 40.2%, MEAEREBRE A KL ERSE, RFHEBALR
(85%) . mHEG5.1%) W B(0.9%), F(33%)BmKR(2.6%); MFEBAFTHR
B(17.1%). %Ak (9.4 %) JEAE (Ainus, 6%) FHER (Betuls, 0.9%), ¥EFHHR
(3.3%). it (Urticaceae, 1.8% ), L (5.1%), WHER (Lathyrus, 09%), 3HE
(L7 %) REB(8.5% ), S M B /KEMWIRTF B (Poramogeton, 18% Y(HE 2),

(3) # 3 4L.7%m BRETEM T 8 4.2 % , RAETDER & 65.7 % , AW

1) ¥ 2 UL THIa T = A AT, 828R 53 %,
2) B 3 AT IGE, 3R 49 X
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&5 30.1%, BRREEIKEER; BTEYAREQ8%).ZEEBE(1.4%) 0 EB(1.4%),
FF(1.4 %) B iR B (1.4 % ) ; BFHEYDASEHRA48.8%) BEG3.5%), HidkE(0.7 %),
YR (2.8% )RAHER (Llex, 1.4% ), BAHRAF (Gramineae, 3.5%) . BAF(2.1%).
RE (Fritillaria, 0.7%), BB(2.1%) . KL B (8.3%).FHmM(5.7%). £F(0.7%),
0.7 %) BF(0.7 D) RER(5% ) , M E/KEMWIR TR (0.7 % )(HE 3),

(4) H4 PN ERBE  REEBIBTS L7% , AFHEDIED S 95.6%, =
FHWIER & 2.7 %o EENEAFURFHEGNERIED SRS, FERANE (39.6%).
B (174%) ZRERE (0.3%); BLEBTFHEYASEDNLE 2.7%) RIEAR
(14%), ¥FHRELE(0.3%), £F (Moraceae, 0.7% ), EFH(0.3%) EF (0.7 %) 3 H
B(0.7% ) BREMNAB KB BR(1.7% ) ; il H — L E#E (Bryophyta) 15,

THRSRA R A A A LR EE, EAhEH e RS S EE AL, AH R
i Bk IR EARMEEBHEY, §HHREN . SEASHNEREY, EFEYAEEA
LR B EERSE, PARERAKETED IR FRRBEAZE, AR iR A Fh IR
SRR, T STHERR I A2 Foks B 58 K38 .

3. FHngAA:

HEFAEHE  AWRTERRS . NAESKR(B %) WNEBB %), %AE(16%), HiE
(16%).%8#(4%) 5§68 (12%) . EB(12% ) KR BRI (24 % ) B A B E#EHH T

4. LA

F2AEE  DEREHIED S SRS,k 95% , AESBEAEY, 5 5%,
BZFAEDFRLIE T EFRERER (22%), HEQR2%), REXEB6%), i
(25.9%) . EF(5%). #liFt (Solanaccae, 1.4%) .3 F1(18.1% )R HEB(36.6% ); BERKRAA
WE(5%)0o

B TR R B R 40 T

B EWE Pteridaceae
(BRERLELERVLEL?2)

AFRENEMR=AT, ZAWE, RRELN 38.20—46.98 u, =HLRALEM
B, RERMAZHF BB, HEKIEHBTFLEZ, AR ABRE, REAER
RS, TR RBR & , KRR —, 4 AB(BRA: B No. 19, 26, 91),

#AFL Pinaceae
PRE—f Pinus sp. 1
(BRI, 3, 5; EK VI E 5)

1B RPN REHE, KESHRKARAL, EHhi2IkH 55.68—85.26 u, MK
38.28—60.90 p, {4k 34.80—46.98 u, F 5 34.80—40.02 o, EIE% B ARBRE, kL
HERIIREBGE, AOBRIBRERES i P ARMER-FREEE, SBH-RLE, BT B
BCR AR, 2R FN % SA T , SR ARRIER 53 P HR e/~ , B pe 33 i i O IR AR A% K, PUER P
HEBRCRRESU(FRA=: B8 A No. 21, 50, 89, 138),
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MRB—Fh Pinus sp. 2
(BRI, B 4)

TR ERRY ——KERTE, KK 34.80—48.72 p, IR 34.80—50.46 p, EEE 31.32—
46.98 p, SEEDE 17.40—26.10 p, KEEKIFY, BEFLWTHERT, MR EFE, LG
R, SERENRMAK, mp R BEARIR, AL AT, BIAR PR A FRCR
HESe R ERESCRIGWI(BRAS: A No. 41),

ZER/L# Picea spp.
(BRI, B 1—1b, @ 5)

R Ees RRERETE., 2KF 78.30—93.96 u, RKH 71.34—78.30 u, BEH
36.54—64.90 u, FEE 33.06—45.24 u, KFES FTHRAFN, KESKIELRZAELS
SZMATERM M, KBRS 5, B BURBES, BN B v 48, WA LA K Eokr, BIER 3 AH1
M Z 8T , SHERAE SR, K EAEARIAFRE, ABRETRE ABHAB
BRSO , 5% T 8 BUBLER B 4m PR RS (BRds: 3% A No. 16, 22, 40, 63,75,79),

BB~ Cedrus sp.
(B IV,E 1—1b)
1M Z K 73.08—102.66 1, 27E 40.00—60.90 po SFEE/N, FrT TR EAREIFHEN,

MEEEE, KESEEVEAFFR. KERERE, MBS R, LRI
BERB N, 1 L RBRCIREH A BB, WEM(RA: A No. 3,5,96,117),

[B¥%Fl Ephedraceae
¥ Ephedra equisetina Bge.
(E}ﬁny 2; B AR VIJE 4)

A BT, 4 55.68 u, B 1740 u, B 5 &GA, MAERLRAIB(BRA:
W A No. 49),

IR¥%F1 Potamogetonaceae
RF2RM Potamogeton
(BRI, B 3; BAR VIL, & 16)

R R, ERH 12.18—27.84 u, Tl f, FEE,FHE, LER, FKiE2MmPMIRME
ﬁ; Mj’—%}tﬁ](ﬁiﬂi: ﬁﬁ No. 79 9: 12: 108)0
ZAEl Gramineae
(EAR VIL, E 18)

TERERRTE, RAE BN 29.50 o A—TRA, LHBRAUE, LARA—BME,
NEEF R, SBRAEET R R, REBSCHBEMN A R(IRE: A No. 54),
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H&F Liliaceae
#M Allium
(EMR VI, B 12)

ERTFEEREKRTY, EAXNER, KK 27.84 X 1740 po BEM, WihkEsTD,
TR, BB ARSE , R RABI B RREL (73 B A No. 118),

2H1F} Salicaceae
%R —7%h Populus sp.
(BRI, B 4; BAR VI, 8, 16)
MR, BN 17.40—30.40 u, Tl F-BEH, RE AEMNBRCRIES(FR
Z. B%F No. 9, 15, 22, 24, 45, 32),

MR—Fh Salix sp.
(B VI, B 14, 15)

KB, REME=2EAT, KN (16.20—21.98) X (12.70—15.66) n, H=
Wo FEEFE 4B BB B Ak, R LB AR AMBREES, BESMAT (R
B A No. 90, 97, 114),

HkR} Juglandaceae
AR~ Juglans sp.
(EfR VII, & 17)

Eﬁﬁﬁk%,ﬁﬁimﬂaim%?%kﬁ@% 18—35u, AL, A5HEARHE, RTH
EE—ARE, B—BARIRRE, 4, SR, HRABRR (rd: BH
No. 220, 222),

#kF} Betulaceae
¥R —F Betula sp.

R RIRE, REMBEHEA, BRESN 2436 po B, ALALAEETEFHS
R, FERERAT, AEARKNE, AEMEARERE, RE A FHDATRCRBERGE
A, ﬂﬁ No. 27)0

EARB—T Alnus sp.
(ER VI, @ 11, 12)

R B BERT, T 5L R A R, AR N AT, RN 15.66—22.60 po Fi
R, BILARNA-BAE, 4B M T 8BRS, Bk A B 2 AR AL, 4B AL
BB ARG #, BB RINEGEE: FH No. 178,219),
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HIZEHE R} Fagaceae
R —Fh Quercus sp.
(@M VI, & 17, 18)

EBLTMESRECLE, ERA 17.20—19.14 po B=W, WK, AEBRRE
5, K FHMECRRES(BRA: B No. 44, 47, 73),

¥ %l Chenopodiaceae
(AR VIL, & 14, 15)

TER ST BRTE , R 15.66—20.88 o BB, LRAFBERTY, S B4, BB, #
&I, 3 LA BRCIRAES(BRA: 38 No. 48, 101, 116),

PiEl Amaranthaceae
(B VI, & 13)

R —ERTE, BEN 15.66—20.88 u, B, AE,HMHF, RAKE, H E
H BRI, TLAE 24250 5%, RS ESREILB B M, A HRERIMOR
A. Bk K No. 108, 133),

%%} Compositae

R /LN Artemisia spp.
(EAR 1L, & 2, 3; B VI, E 4, 11)

B R SCE R, FEEREMEY, REME=HEEY, SFRAGHEHI;
BEdRBIE, BUDAERG T, REKMEEN 12.18—22.62 p, FEEH (15.66—
20.88) X (13.92—24.36) o A=, AFHB, AR, =B, ABEH R B
REA:,PEER, NESMH, REBMGRLN/H, FTEREEMAFNRGES: BH
No. 4, 39, 95, 107, 121, 122),

=, FBNEHEYE RO IRAIERE

M BRI A T DS S A U SRR B M REEEN PSS,
#% U. M. s ZRAEE (TTokpopckan) SSLEIER AT RIS aMERE BLL) AKX 5
P9 EHERRRY R R R RIS R 1. FRARER AR 2. ERM, ATHIREES, RIS
BT IRINT:

1. FHER-FRHL.

FA B FE DA AR N (KR, R B UARAEY & RS, A — R, *
B A HE AR DR REL VIEUE IR . R R U N B SRR, Mk
B B U IR GRS, BB, HEERARNZLE R . ZRAER
%, BT EHRREERKIRFIENE , 58 4 N SR —E T T U E8E,

FEAR R R R R I R K, XA RS LR R BT RN 3T
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RS & 1 T DE RS, AR B R E AL, RN BB BEE SR, A
AAEH ARAFIOP IR R EH B & s, B B R  F0R SINR AR R S, S 4tet
BRI R, AT EAMH IR A RS R(AEER)SIRE, &y
BRI PR TR RO AR M 24 P SRR AR, BB b ERRERE AR & #a Xt 4R 25,
BRI, EERADRBRZYE, KRB SRR HRREABMY; #TH
SEEFMEHMTHEGRE, S —ERANME MUY, SRR N EER
Bz,

AT BRI S EI I, MR AR TR, URE, &
KRBHEREY, MEAEpmhE e anumes, TEa8R OREERS, Xt
o 4 SR B B A R IB A T T

2. BEA: B

BRI LA TR R, ASME I A 5 xRS, RE RO
AT Z AR, HEERAARAR FR G OEER). THENE, B
R AR R N B TR

Sk LU, T I VU SRR R B AR 0 Bk S B —> bk ——> B, T L1
HARBHED, FREFR-TARPAEES L RRTEREN, B RBNRSTEE
BIS BRI ST IR, STE Y M TEAE,

MR L3, A 2B, R SR — BT iy XAE AR B35, WA Hand
thh, LA BEEM, KRSEX—RES, BRUEEE LTS TIAH R
:]:\L’:E_‘ZEH%O

., bR ACEIERES

BN OB T R A MRNENE R ER, BEMDRESKEM b
SRR BN BT ERERERRERNEENW, E. 1. ERHHRE (Sakmuckan)
T AR g B 2 A 05 Bk ) e T B S HE R 7 R ST 4 (X O SOk ROBA 22 B4R H B — AR
HARUT AR E AL AR AAH I OEE. R W. &t (Chaney) INNHE, &
WAL R MR M EEESR, F45 45 B AT 4 (R RE X L s T iR
P, Rk, b BARPRERE RS H=TTARNSER A O ER REREA
10 B A 4 AP I 4 e A 30T HL IR B

2K 58 V8 LLAERR R B SR S A AR 2 M2 LR R R AR, inE 4
W R RS R, ot Z R RERITRBR R X—41E 5 M5 s 378 f s 75 10
I 7 2 AR R R 55 U B B VR Rk — 8L, RN, X585 VO BR AR A0 R R th B A ZRAK
B, S5URTARMRETT —8, AT RRINE Y RE RLAE 2 T 5= 52 8 e 2 (a7
W ERHEBER BAFEERE, KNRBTEELD, Bt FEKESR RN LR T LA
fRR LRI B 3, B B IR T

FRARE R -ZRAR AR Y T A B A T AR TR N e WM R RSB ELL

1) fmEMEEMHMTTENRS: BRAEHBR AR TRpFEHTE, 1964,
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o Bt B A B R B A — B0 WA IS T LA SR Rl T — A
BT = [JRID UL & MBI, BIE AR AR, MR AR AT | L A
TR EAREERSRS AN, BREEE S RN A A R AR RE
AR R S S5 WS LR Z MR B MUR 257600, ST B f s TR R TE R L7
Bro HEALHIR TR EHTIE A O EM AL AT DA NS, BAMIR L, BRa
B, RFFARBNR . ASRAHUNA A 2 AR, 7D B A EREAE, T EAH
SRR 52 AaR, PSR R AR SRR AR R R AR B AR, TR,
R MR B B R KRR R S B R RS E IR, M AR B 8
(B2 ELR PR A R S 4L A e BT o B LI/, S PS50 7T BB e T (X M8 TS
PR, R, AR LA ST E I ALE RO A B RE, FHAH
PR VR IR R AR L SR R AR R R ERERS, MR ARA RS
b, RS UM%, Wik, MATEHIE A ST R R R S il
AU, AR EARER SHR AR AR AR R, DR R,
TN BB SR R IR, NIRRT R, S L IRE R R 4 A TR R R B
B B, 5 M5 = B 40 B0 ROST R B (Q0) , BN BT R s Qo) o I TR
FE AL S5 P £ SR S A BRI ISR TE, IO DRI B A X ERIR At — 2
BRI, (ST 2K S0 A O SRS B AR , S# T F— SR, A SR
i AL R BB O FEM B O A A TARARIEL, e BSR4 BN AR T BB 4 B T o T
(Q)o Vb, MSAME LA HB L rh S AR TEAD FIMM FE T T R BB ) AR BL LT
M ER . SR IUEE % D 2, TR T e AR = R
WEEEY; TREDHRNTHESL E LI IR, SRR R0 T o
ft,

BRI, 3K ST <P SRR TR AR B — SCOR R B, oo B NI 0 _E T
(Z5Ar 2 0 BB , AR T ARSIV HU1 1 ) AT OB JE S5 B, VA B L P AR
S 5 LA T o L SRR, 5 PR LRI W B b e 2, R ATTIA o S — 5
RORFARIE, BRUMAD AT, “ARCE T BT IS Fb, EE
S B E AT RO A, AR AR S — ) (Que)”s
SRATMINRIEF—F, FHRRAE IR S — AR AR TR BB e, T8
T o RS R, A B P e, 0 L 36 R AR 575 36 TR T R R M 0 MR I 1R
eto WA, KBS I PO 2 R (D )P r A S s PR AL 5 3 R 3 48
B RN AR T 3R La SRES BN XL 8%, HHRR
B EHG, JRRAE TR S R A 2 R — MR E , TS H A

1) EREERTAERTS: BRI EMRX HE R T s, 1964,
2) % REFLERLRLEE SR AMIAES OO LiE L, 1964,
3) MRS 30 R 3 #A% 221 Mo EX-HRESALERRLA—B, ZERAH Br b m s Az — Bk

T,
O KEE: RSN A R R, 1961

5) W eERIEHERRAS - EEAE IS IHETS, 1964V
6) WAL A Z I AL,
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SRR R BT, BRAIHAN: ZRESMABHZBREME N ES LB R
3|, T SR RE R EAE MBI AR, BMEX—EbhEER RN, {EAA
FIEBR A TERRA BT R, o R R RLAE i BT 5 sh B i 2 8], T 7] B FE P 3B
it 5 R EH i RSEPES PSRz E, BA,REFHFERNTMS,LHEHE
FESRBHEN, FUE LEFH K EPEFKZE,TEAERFEHEE TEHHZEU
B ERG LR S5 THRZEMEEFEEHMEEZEARES, MELTEIC/K, B2, R
N, = &Ry W P, EFEFENBAEOLAMHEHER, RIBEME LT
BN AR ERMEANTE, MEETEZIRESHEBHZEIMNFME/EYT L
B g 5 EH G2 BIEME, AT HEH AR E 89 B T o BT, X & RS 2484,

RFEEEFEHN LA ANIEHHS AT Y b SxHE S, TR Z AN, &
AHRNT LRV EESTF, MRS . FEE. 28 . 0. IRAERSE, BT
e AR 4 B A RO RERE R 3, T 5 B AT & i SRR A AR R, A I HRHR
N & T2 (Qu),

BN T A TAITRF MRS, MURBRG A TR HEZEAT
BHRHE L, N AR TR ES T B, X ER(ASRRHE)S TSR, *"ER*ZUE%
FAED , AN ET LA, ik, XA ieE TmES P 3 %
%t (Q-1)o

., FHHEEERER KRR

B EABE B N R ARK IR ROET b TRRER, EHDRHE
SSEELALE NS A USRI S H  BoRBIARITRR, UAO14 M HE MR AT, (EBIKE
B SRMAEATTRNARLALEH 4 1.7 5 AL IS S R B
EE K, HA K IR T A R FE AT T, UADI L BRORBK WA
B, DU BRIASH S BB RUBIATT O — A Tk do BRF AT IRA

RN, EAFTE W 34 B K 87K o ZE TS PIETIRE, WD T ELRB
T2 ARULRR, VA 4 MR EAE G/, A B T S BB HKE, MRMU b4
LH A RIBT I U BURIBRTR BRI, B0 4, TG WA T RETERT 55T I, ﬁﬁ%ﬁ:ﬁhﬁﬁ
e, e ERTH BRI AW 4o

HEWRERN AR L, REETHER, X—TEELRNE AT R E
5 AR T Rigo ZRRRATIIRN , BT R, BERK; ZETMEIAR
B, 5h G TLEIARTTAR, T H B R LR, RKUHE NA —R M5 LFEs), WM
HERE, TR NAKENDRFE R, YNEREEMAREHRTD
FEAR VR EABRRIAR B SR 15 B R IF A9 A2 56 T T ARG T AAR AL U+ 43 22 2 , AR At
Y, EATZEAMBNERMZRMY, HHEBRATRZE, At E,
SEARBIT AT o H G, HEMITE R EHT 25K | o BB 240 , Bt E sh i B, 4
KR4mA Lt

(KRB EH . 196542 4 F)
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[1] Filchner W., Kartenwerk der Erdmagnetischen, Forschungsexpedition nach Zentral-Asien 1926—28,
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(2] ZHED: WEH, HEUEE, %3 BH5H, 1938,

[3] ZEAR=%: HNFEHSEEREAE, W, 48T 124, 1944,

[4] MERERS: FHEMAEMINE S ANE CFENR) BF45, ME2E, 524 858 14, 1958,

(5] HEREERBFTES: IRELMAE, F—8, BEHER, 1960,

[61 Tpuayk B. Il. n 3aknuuckast E. [l., Ananns AcKomaeMbIX NBUIBIH H COP M €r0 [pHMeHeHHe B ajieo-
reorpadun, nepesbst B kycrapuuka CCCP, 1948.

[7] RAEAS%: LWARATFREGRESEHEE L8 D HRh 2K, PESNERE,F388 12,
1961,

[8] Masypos C. M., Tloconnckuit M. B., fuoeckuit B. B., Hccrnenosanmue B 061acTd ronydeHHs HOBBIX
TAXENBIX XKHAKOCTeH NS CIOPOBO-ILYIBIEBOIO AHATOMOBOTO H MHHEDAJNIOPHUeCKoro aHaimsoB, Paseeaxa
H OXpaHa Hejp, BhIL. 5, 1955,

{91 TIloxkposckas . M. H np., [Tetnbnesolt asvanus, Mocksa, 1950,

[10] 3axaunckas E. /., Tlpanuunsl 0aaeodnopHCTHIECKOTO 0GOCHOBAHHS DactJieHeHHS KaBHO30MCKHX OTJI0XKe-
HAf KajaxcTaHa M MpHJjerafomux dacrelr 3amaauo-CuGupekoit musmennoctd, Mssecrus AH CCCP, Cepus
leonormyeckas 10, 1958,

[11] Chaney R. W., Plant Distribution as a Guide to Age Determination, Jour, Wash. Acad. Sci., vol.
26, No, 8, 1936.

[12] Chaney R. W., A Pliocene Flora from Shansi Province, Bulletin of the Geological Society of China,
vol. 12, 1933.

[13] RzH: =[REDCENRTERLCHTE, FESMEHE, %185 114, 1958,

[14] 4R : WEBESNES NG RE F iR b WA, FESMEFZE, %5 1 8% 1 #, 1965,

(15] FHEE: ANEFERAKEENETERLS, PEELERE, B4B8H 18, 1965,

[16] Tomy6esa JI. B. u ap., Coposo-NbUibleBble CIEKTPbl YeTBEPTHUHBIX OTJIOXEHHHA 3anafinod M LEHTpasb-
Hoii CH6HpH ¥ HX cTpaturpaduueckoe snauenue, Tpyan reosormyeckoro mucraryra AH CCCP, eum, 31, |
1960, /

[17] %% SAASME=SRe HERa e REERE LB, WARSER, HoBW1H, 1958, V

[18] ZRARE: hEMEL, MFEH, H42 BF L, 1962,

(191 HEAEEANTFEREERRE: PEEYEGTE, BFdtt, 1960,

[20] Erdtman G., An Introduction to Pollen Analysis, Waltham, Mass. 1943,

[21] Erdtman G., Pollen Morphology and Plant Taxonomy, Angiosperms, 1952.

[22] Erdtman G., Pollen and Spore Morphology/Plant Taxonomy, Gymnospermae, Pteridophyta, Bryophyta,
1957.



334 Hp 5o =] Eicd 31 4

THE SPORE AND POLLEN ASSEMBLAGES FROM THE
QUATERNARY DEPOSITS OF THE CHINGHAI
LAKE BASIN AND THEIR SIGNIFICANCE

H. C. Young anp T. H. Cuianc

(Geological Institute of Lanchow, Academia Sinica)

AssTRACT

The Quaternary deposits of the Chinghai Lake Basin have not yet been studied syste-
matically. Based on the geological field investigations, these deposits are tentatively
divided into the Hatawan, the Erhlangchien, the Lower Puhaho and the Upper Puhaho
Formations in ascending order by the authors. The lowermost one is a shallow water lake
deposit, composed of pink clays interbedded with thin-layered yellowish green fine sands.
The second one is a typical lacustrine sediment which consists of greyish green clays and
clayey silts intercalated with thin-layered grey sands or pebbles. The third one comprises
fluvio-lacustrine sediments and loesses. The uppermost one contains proluvial, alluvial,
eluvial, lacustrine, deltaic and aeolian deposits. The total thickness of these formatioas
18 about 200 metres.

In all four formations, fossils are rarely found. The authors have tried to settle the
problem of the geological ages of these deposits throughout palynological investigation.
Thus, 177 rock samples collected from eight natural profiles and five boring-profiles of
the above mentioned deposits have been studied. Unfortunately only a small quantity
of pollen grains and spores has been obtained from 33 samples of them. Forty-four
species (or forms) of pollen and spores referred to 35 genera ate described, and a part
of pollen spectra of pollen-bearing profiles are presented in this paper. Besides these,
the stratigraphical division and the palaeoclimatic and palaeogeographic conditions of the
Quaternary Period in this region are discussed preliminarily.

From the Hatawan Formation, a few spores of Polypodiaceae and a number of pollen
grains of Picea, Cedrus, Pinaceae, Cupressaceae, Populus, Salix, Juglans, Quercus, Allum,
Artemisia, Liliaceae, Leguminosae, etc, have been observed. Among them, the pollen
grains of herbaceous plants are dominant, and the tree pollen grains are secondary in fre-
quency.

The Erhlangchien Formation is comparatively rich in spores and pollen. Many pollen
grains of Picea, Cedrus, Pinus, Ephedra, Pinaceae, Cupressaceae, Populus, Salix, Juglans,
Alnus, Betula, Quercus, Potamogeton, Allium, Asparagus, Artemisia, Gramineae, Li-
liaceae, Urticaceae, Chenopodiaceae, Amaranthaceae, Rosaceae, Compositae, etc. and some
spotes of Salvinia, Pteridaceae, Polypodiaceae, and Bryophyta have been obtained from it.
The pollen flora is characterized by the predominance of the pollen grains of woody
plants and the diminution of those of herbaceous plants.

In the Lower Puhaho Formation, the microflora is very poor. So far only some
pollen grains of Picea, Pinus, Populus, Salix, Artemisia, Chenopodiaceae, Leguminosae,
etc. and a few spores of fern and moss have been found.
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In the Upper Puhaho Formation, there are some pollen grains of Salix, Allium, As-
paragus, Gramineae, Chenopodiaceae, Leguminosae and Compositae (including Artemisia).
The pollen of herbaceous plants are absolutely dominant. The other prominent feature
of this microflora is the absence of pollen of arboreal plants and spores of fern.

According to the spore and pollen assemblages, the development of the vegetation
of the Quaternary Period in this region may be divided into two stages, the stage from
forest—steppe to forest and that from forest to steppe. In the former stage, thermo-
philous and hygrophilous trees, such as aspen, alder, birch and oak, were flourishing
there. The climate of Chinghai Lake Basin during that time, therefore, should be warmer
and moister than that of the present. At the beginning of the latter stage, however,
such xerophilous herb as Chenopodiaceae, Artemisia, etc. had prevailed in the area, thus
it indicated that the climate was rather dry. Since then, the vegetation had been chang-
ing gradually into the steppe, just like that of the present, and the climate was trending
towards semi-aridity.

Comparing the preceding spore and pollen assemblages with those of North China,
West Siberia and Kazakstan of Central Asia, the authors suggest that the lower three
formations are of Pleistocene Epoch, and the upper one is of Holocene Epoch in age.
Owing to the similarity between the spore and pollen assemblage of the Erhlangchien
Formation and that of the Choukoutien Stage, it is possible that the Erhlangchien Forma-
tion may be equivalent to the Choukoutien Stage, belonging to Middle Pleistocene. The
age of the Hatawan Formation may possibly be considered of Early—Middle Pleistocenc,
and that of the Lower Puhaho Formation may be of Late Pleistocene or Late Pleistocene
to Holocene.

Based on the pollen analysis, the authors consider that the Chinghai Lake had al-
ready appeared during the Early Pleistocene and that in the Middle Pleistocene, it should
be a fresh lake with the largest width and depth in its history.” After that time, however,
the lake began to diminish and to concentrate strikingly. It may be assumed that the
diminution and concentration of the lake are probably due to the clevation of the carth’s
crust on the end of the Middle Pleistocene. This is indicated both by the shifts of floras
and by the variations of the sedimentary facies during the interval.



