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4) AREZTFBEFRRIFEFR 050031

HEARERBEEMRGHUNENC RAERWET REEEELEM -2 KR, “#

HRREBEA CMER 20 cm) , KEEABIEM 1 km , 505 B IFHM AR . & OSL Ff st ik, K& 2 7 i i
WHh220ka £h. BT REARTHRERTHL M B Phormidium tenue (Menegh) Genegh 11 1 8 2 3 Fr
Lyngbya Limnetica Lemmermann % . RAESEBRARBAREZEN B . BEEAT TR AUAEZBL, KEEAE
BTRAKMSEALZAAERL. REMEEXEHANLZNERARERGNELEHHE, EMNRHE
WLEERRBES IR, WMAMR AR RE MRAEFTR X GH. BRMEDEEEST, AAIRE
T HEBEKEEHU NFRA EARFREEYFENTREANTREZORR . BEA TR BRKS &
BBKFE AREREFNLCRABEFRANEHARMENRFEREST KRB RT 5B KEIHRHF

H—EBE.

xR FHLEEO BSANEH HINE

HREERMTFAILEEERRE 4 km &, B2
AFNEER BTN R TR E 175 0, b 28 A7 - 40°
5'N,114°12'E, 6 #i#g K i 2l 880 m. EBZAE

BRI L 10 m 4b.

1 2K H 25 T = R 4y

BImE S 15.06 m, H EETF RIS H 43 2 5 /b
BAE DK s /Mat#RnT .
5. BRABKADE. JE0.11m
4 RBARCEHRIHED, BDARERE, THIE
ERADE;PRARCK IERD, KKEBE
HLtHE S0 RGHEYRE; EHABREMRK
BBEKTER. E=ZEETHKAR AKEEHE
MO ZEEH, E 4.99m
3. THAA AR . RACKLENDE  #HZE6D
BEMESERE KRB, ARAERA AR
BHLIE . ROBHEBEAEDET EKTVFEH, B
FYREH, JE3.5m
2. P—THI R KEPHEY , KERER, AKERE
HHNEAEE:; - HRABRAEMS.RER,
BEARSEBNSKALL”, KA 4RI 35
R, IR BEANTE—BRE 20 cm; EHAKE

4 B #1:2002-05-27 ; BU AT B 3. 2002-07-19; AL 448 . B A

Rt EHEZ. JE 4.66 m
. RIRBEHD HLE . EKEEE, B2 X BFLE
ZH, JE 1.80 m

& 20 cm A} R, X ) T AT oy b R I (|
] b 5 B2 e b J5G BF 9% BT K AE B AU AR e B 55 B st
BRBFE BT BT AT 1), RERAE S R IE AR (B
2) X HE 560~600 cm ] 1400~1480 cm &b, 2K
Bt (2o 3 R 2 X L, A< 3 T #b 2 5 & AR 4 IE
WA

WMTEL2mAE 4 B LS EAM L H#T
OSL MK (th E o BB /B A BE R EW D, K
FEIR(E R :100. 38+9. 91 ka, XARHUK (P E HEF
LR ETEEHRELEEMMER(HARE
ZHERELFEHELEE) 40, B mAE K L4
WE it AR A ) R 5 A T LA Limnocythers dubiosa
HE,ABELE Eucypris inflata, NI N T HH
BXHE AR R PR,

LR AHEBES GEHHHBE.F.K
EHHEMABRYERS 1 m, IXBEEAMERL
THR FR A X R WIAEZ % 0. 07 mm/a JIFE S
B NSERABEHNFHRAN 220 ka,

e A - TR, %, 1938 44, 1965 SF MV FALROM 2 By o BUov b B RAL ¥ Bt B st 5, T ENH B INE S H LB, 8

R ak 100037, 65 EH FE 26 5 ;875 :010— 68326714,
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Fig.1 Stratigraphic division and lithologic description of Dongmulian section in Yangyuan County, Hebei Province
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& 2 7 (Stromatolites) & i1 DA #5 % & F B HUE
Py A K AR EHE 30 BT R BN o X UUER Y A AR O RG
ML ENAEYTIRER. (RELES,1995;
Walteret al. , 1976) . WL FHIE R B & &2 A N 22
ASRIERELZANNMEREKNENLERE A (FE
i%,1998),
2.1 BEAREWSE
AREERZATTE ML BT 1 L KT 546
J2 H o T IO UL = R A SR B 5 T R — R AR R
9.9~10. 1 m &, R SERAMFEEM . BEAE
KW “SEAETE "R “HERTE 7 7= s, A B IR B8 I A 4%
SUREEL . EISMMEEREAREBEUTRIE:
DBEANBRAER— R BARE, o EfH 1
km £/ (BERR 1-D. BEARZRG AP #E
i, AL R EE A AL, LB b B MR — Rl B
WHES.
(DBRARSUSKIER " E, R “EEE”
MBHIR, “RAERERZA—BRE 20 cm, JFE AT X
30~40 cm, & T # LR K E, 11 BT KR
LR, 2 EERRESEER. L FHZ
[f] A — B S [ Wy 1, LA I BT T R R B L G R
AR ERE A R TR O, BT A — B R
. BZAIFEHMBOE IR, & HE5RHARH, 52
B 0.5~1cm, 2 HE, THARNEZRL, 2K
Be MR ERAREAERAB/NBERER, B
A/NLAFN 4375, LB /DR F 4K, 1)
LCHREXNMM ERLR, XHERZATRDER
Z, BMIPBEHL,HFE. BIR,EFHMKE
& , L% HR .
QBEAAEZHERNRRA . EEBEARTZ
MARESHERARB=EAAREMARE. 2
REWBOREE ; PR K" REBERZATHER
BB R KRER A LAMARER &
BERAREY. BEUREDEAREEALE.,
“REB'BEARERAHASGTHERY K. EBH
W H ARG R RS, RER SN LB “F B
AR -2, &ZAREFHHREEMSRE
BRI BEARE GBN RN MBRES
ZEFBREBR BB EEABRER"E
EAEMEBERERE"EZARFRAMAEN, I
W, EEAEBREARAEMEN. A BEAEAED

2R ] LB 2 /N AE K TR SR AE T A o
®IB"EBEAIIRIE ZA/DEY,H B R =/DE
Wi, B £ 0] LA/ E T, BEATE AR/ AR HIE
R&.
22 BREAPEEELERE

&R BEHNEERAQUHSAKR/NER 24 14,7
EYETHATUE L2 HAFEREEEBERK
¥HLIHRAEABAFLE . KR RIAER
Schizothriz F £F 40 & B F Phormidium tenue
(Menegh) Gomont (R 1 -3), #IAE £ B Ff Lyn-
gbya Limnetica Lemmermann (&R I -4), Bik—
MEELAK.BE W mEE,RHA ERY
T, RAF AR 58 3 H0 3 22 1 3 57 3 b 5 M %
WRFEEEANEED  EHLBENREMN T, Y
BRAMKRIIFERBYRAR HERBERZL.
2.3 BEAHEMHIE

BEAMMYIERIA R R R O R E
(AR I-5:90mERERESREXBELHANE
ERFHREAEZENZ TR, BESTERESR
&R, BEZBIELTA%E. B2 . ZEEFE—K
£ 0. 5~4 mm [A] , T MERENHEEE, HAZK,
BREREL G BRI B B B H B R, FE &8
RERIEEMANRE. THEFLREW. H.HTEL
AEBHRRE . WIEESERENE. BECRED
R BEAR . HUBBNE,

3 BHEEAOKHINE

AR EMERARHT T RN R LR R
B BRI 2 TR AU AV B4k A S R A AT B 5
(E 2>,
3.1 S BMAMNERBEHESERESE

Xf B B AT TR VB R R P 2 ([ R 2
B RFEFRFTREMARLRENE , NE 2 FFH,
00 W 3 F — 8. 9%~ 3. 5%, (PDB) #l 21. 6%~
34. 5%, (SMOW) Z[d],6"C J s F —5. 0% ~1. 4%,
Z 8], SRR Y o 67°0 {H 32 18 B A EL B S R i A
K, B 00 {H Xt 7 BE T A9 SR, SR 0.2~
0.8m.8.8m.9. 6~11m.12 m DA F HIE T WS R
Mo BEMALF 10 m bW EE AR N ERE T8
Y. SCCHZEMFEESAEYIERAR K 9.8~
10.2m A BREEEEZARN, EYIERAHE, K o
CHEHER.
3.2 HWUERBMHESEISE

BB TLARY MR 55 32 S IR R BE kL



449

a0u1A01 19GRH Jo A1unoy) uenkSuex ¢uonoss uernuwSuO( U JUSWIUONAU0IEREd 3}[OIRWONS JO sIsAfeUy 7 81

W S EEFE U 2 B

WALMEREERNERBERGHESN

K EF %

43| s ol =
BB FEEE
Bx4 | Y= et e
N : i
Ip_. ------
L B 2520
9 : p
2 | ===
T | EwaR WW . , ¢ ===
33 | L e
W3 | =g
e L E2E
me | ww 2T . ===
. L @ N
i SR
B | w3 I e I
= sl =
BT | wa 2 K
w s T
= e
tm | s // 7/ ¢ =
.ww 0 ow LA . B & G m_ w. a_w ﬁ_u N_ + Loh . o anm| @
v ) WS T  (ngddo. ¢ @ (1s:01x) oyl R E
By Wﬁ MW @M NMMHOS"?O??OQO\O“NU eg/Is A IS0 Ame&OS@Amemvoﬂw =Y ® i R E TR

% 4




S

450

F

Eird 2002 4E

BERUKAL L HE W, AR AR TIEEH
HKB-1 B # 4k 5 #17 I & , W45 22 g1k B2 4k
MEEME 2 B, 7 14 ecm. 80 cm, 280 cm.430 cm,
740 cm K 122 cn b BB MR . NEHEH #
WHRES Sr/Ba HERKPA B WAL EEFAH,
BEAL AR WSS, R AL R R B R A EL #
A3 RAGAE L R B B R A
3.3 ARYHNERBHEHE

WKy R RERTIBRWRE ST EER
R RURLF 4R UT AR 43 IR R T 37K K 3h 71 By
5, WA IR T BIIE B & K AL RAR K AL
B, BRI R I SR K AL MRS R T
BE MW, KB, FLLdO. 5)pm H4F(E 2),5 0
~0.16 m PERZR K 30~40pm; ¥ 0.16~1.5 m,
HF7T~2.5um; ¥R 1.5~2. 2 m, K 20~50pm; I 2. 2
~3.2m K 6~30pm; g 3. 2~5.1 m F 20~60pm;
H5.1~9.9m K 4~13pm; ¥ 9. 9~13.5 m K 11
~50pm; W 13. 5~15. 6 m JHy 4~15pm. AT B 2 3t
FHEHIEICR T 4 Kb 402 M0 E Bl , RBF KL
E4AWRFARE, RBEEA A RKERBEEBBYT K
WS METERZAERETHBREE, kT
B K AL AR B B WA 3R .
3.4 MRUFETERRBEEHE

(1)Sr/Ba {6 R WL #y o5 5% . #EBF5T,Sr/Ba {&
FEEh R PR T A B B KA %, Sr/Ba fH7E K
FEIR K TUAR Y o <1, ZEVG AR YT > 1 A &1
Sr/Ba fAF (B 2),% 0.11~0.9 m X 1. 16~2. 68,
K8 6~11.66 mE>1,HFBEAMENTRE
Rl R, ik 4.2~7. 2, 11. 86 m LA F H >
Lo B2, BHMIRESENFEEEAEREUT
JZ Sr/Ba {5, K B K 14 4 ¥ 7K 22 Bk — Bk
ORI

(2)Ca/(Ca+Fe) B [ Wiy 7 I 55 . B BR &L P
Ca/(Ca+Fe) {H Ff & #h B /9 28 b T /E A ML B K
A2, AW HE :Ca/(Ca+Fe)fH<<0. 60 FikAK, i

>0.89 HMgEK, XAFEIZ AN E, A EH>

0.60, HEHBMBEAZUKLE 11.86 m LT H
H)ZH,Ca/(Ca+Fe)H>0.80, L HB R AR %
0.89~0. 98, Jz it F &R A0 H —F IRk 44 i £
BE.
3.5 ARG SESTE

AR EUFTAREYRAARED AR R E, T
BEH 73%~93% AR REAR MY IERE D, L
H 5. 7%~21. 69% BRAMHP T EL, 5 0. 7% ~

5.4% (&l 2), B H T LASH I AR 8 o il
HSTHE, AEHRIE. HE 13.26 m ITHRERE
MHESBUBT R E.
3.6 XTHOMEBRBEAHERE

X CRIETE MR TE & B A 5 B X A7 5
ST A RMFER A G 90%, AKE<5%;
EEBZAL 650, AL 20%, KA L 15%, &
BYE<sh., UHBRBEAEERBREASA L
‘AR BRASHEYTYKEL, MBAEEA
RIS, MARIBEA BRI BEERKR &
HTEREHIFE.
3.7 AL ARBEEIRE

A H|TE LA Limnocythere dubiosa Daday g7 1 K
NERUGAHE A Eucypris inflata (Sars) , X W
AJE T A B BT B, S e AR Y K R AR 3R
B AEBROTRESGHERENE AL, WRA
R AR EBRAMEPERAENTY BLA B
B, B R A K T K KR 1 R 2 R Ak B K
7%
3.8 BEHHNMENMERERMNERE

“SRIETE” B J2 1 R IR 455 OB D FRORS + A
BHROASHRADE, SFENNMERAG, AHE
MR REEE AKX, EES5S
BORERMOTRY I —-EABAHKBKE, XHEG
MREENX TS HPRARE, H30%. 8
TYE, &8 LEHEMAMPENEREEREE
Yy B 5% B K T R ] - % R b R 1 4 O e R
BE)ERI-6O,AN.BEASEHMAYREKX
REY. BN TERREERE BRANFIRETR,
WA TS B R E (i BR B i A Y5
B B LS 52D BB AL A AR A BHK R R A K
TAEIEPERERESE WL HHEEEFRAL,
ENTR BRI LI 5K RTH KM s — 5
B,

4 BEAE SR

BiExBEAEARE HAHEMER AR
BHEAE N REEEBRAERIEAR LT
JLAIAIR

(1) VLRI A R FBAL BoK 3 1 £ R,
RIEBEBRAONARESHEEER BEUWE, B
R BE — e BUAE 542 10 T 4 F 8 K {2 2k i
G AWRBHR BMXLMUERHNFEBEA M L
R, REBZA W ERALE N A& KALE 518K
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LZIE, ERBMAEYBR L, KB S HX 5, i 6E
ERAXERA . FEZHEKNBER NBEAET
WL E—> LR ERE"EBEA, RIH
KiF—~KBHERE.

@ BEWMRENMRERKEAVEERNT
BREAEK. O BRAEKSRERX: SIREE
A 2 R ITE R BOE R #b X, 40 - K F 78 2
BEHE AP RERE LS, NEMNAREBEAEN
BREREW(FABRSE, 198D  YERBEMRT
12~15CH , B BEE LA K A FUARIR™RE TR,
BEALEKSREAX . BERSMELTAMNT
BEAEKEKRE. BRABAMEKFEMEITER,
AHEERALE BB LITFARED LR N E,
RBSBEERE REAMEHLETEE. RARR
AEKHRIZERER, BB TR IEH TFEXMIE
. ZRERT AR, BNRE, MNMEEXKB
MAFMERNFELMSNLERENSEKEH T
BEANBEANER. © SHER . RHEBEAK
B HURBRE A G K BK IR K
HERAE 4 A, N 3K U AR SR 7R BN B R AN ] L
EWEHMEITHRKEBRER (HEAFESE,2000 81K
KERABKK TEERE, SVIRYREREGE
—i, RS EEYE, EXFHIRKEBRANIL—K&
BN, MAHEREZAZ, AMe2Eatr kAR
AL G 2 F B ,Sr/Ba fil Ca/(Ca+Fe) HE
FLOCPCERERE, MR UERK R E, i BHE R
BEMBEAESEKE R XRATEDRES,
EHFERBAREK,WARTEZA M BIREER
ERATMAEKRIBKNEERA. ©@ BRAKES
EYBRRREY NN EETUE, BZA TRTER
VR EAREAYIA . FEANMBER EEFERME
NARHERESE, BN HEBRTEYE XEAY S
A 7R K CaCO,; MgCO; % 4>, 3% 1y T B IR Kh
% CaCO,; MgCO; TR R A& ARME T YA
B, BZ,ERHETRERS REEE . AVFE,
FERERRKEITAL, CRELFELZRE , AT
THBRERMEAFELNERENABEREAE
.

Q) BEAPRENEELELIANLZZA
BERAMEAGHHE ARBEAHRRYN,. £
REFEFBEE KB WFE, LREENER
FaE ST AL T 5 2 FIEE 2 M 45 M RRAE , BUE AR
M Et R By — K. BEbr EEREASZEARB
] 4 B AN R ] B A0 B L T A€ (Walter et al.

1976; Monty, 1976) , X 4= & 1 & 2 4 7 W . SO0 )
ME ZRFERARERBHANBEEERAE
BOAVLERBRIRE S AN . W, FEEE K3
BLRIRENEHERES, EUURA RS RRE
YR AT 30 By TR H A EE 3, BB & 1R AR
BT K& CO,, Wi YLiE i CaCO, B4 Hy 5 ## A . 3
AEROT Y, AR TRARE; 8 TR
B, KEBERERNEN SHNBELRM, ML
VE , [R] B 55 % B 7E BE 22 BE IR R T A B AL R AN 45 L 45
s RUUE, AR TR ER XEREMEZE
B — X B2, HoB A BE R — 4 . — X —4F
WERAEFRILTWES, BUEFLUEBMARK, A
MR T EEXMFREHNEER. ETE=H
EXRE-NBEENAR . EABRARFTHAL
HIRTRELEEEEMBERIRELHASR ., X
HEMIE B FTRE S BERH IR K45 CaCO, BR A
K WATRE S HEAR ST WIRBRSHERA X, AT aEH
T 2 77 A R 4 A = 3o

5 #ig

(D AEEERARKRESNL B0 W EHE
YAUTBE FHEERIE R =Y. HIESLL“SKIER”
R E. BEGH A H R ARE T8 N EE it
—H L EEBE AR 220 ka EF.

) REEBRAFEHEREERAEES A
HETEEHARERE FLEEN, RIERM
FHFEEMN HAELENE . SERBEARATR
BHRIAKRENTE R, LR ERIERE S MWL
MHE P RN BEHE R EABIRERE .

B3) BRATREMBEEXZNANLZHE
RABERANEREHE SRR A KR
BB WA EZEEEREE . BIURMBERIRN
EERA AR . BERAPERGRRE WELEE
AR 58 4 1 3L 1 i 2 — 2B R

WD REESERAERBARMK BB, %
LT B K AL G FBAL, “SEIETE " A “ AR K
BZAN T E KA ARK AL Z B W &AL, B
BRE>KERAR, fiKk#E>KBHRIE.

(5) ZRNMLE HEALR OBLEE L2017 Fil R A
AP AERHNE SEER HEPERREA 0
M oUCE &, Wb R AE AR, B BOH, Sr/Ba Ml
Ca/(Ca+Fe)HEBE X i HEERI I E
=AW UUTTAR R £, N B BN Limnocythere du-
biosa—Eucypris inflata 84, B2 A F & KN B
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WK R B AT BE 5K B A B R IR

B2, B X HERBERTEREF RS DD
BEAOKEGBEARENLE 2 W, K
MEHENERAEFREEEA(FEEL%,1992;
HIERE,199)  HT A BERFH 2 TERRM) .
[e] Bt XoF 5% DU 40 VR T 95 £ R B 2 T A R WL RO
FAEME R R RMEA T 2 — 2 T M HH B
W TEHEERGEEZAREFRAKEE LY
e e A B VR, AEIE B R A B S X &
AW R RE Y, 4 5 BF T PH IR 4 3 58 10 42
WA B R AL T — A 2 A IR

2 % X W
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Abstract
The Dongmulian Section, 15. 06 m in thickness, is located at Dongmulian Village of Yangyuan County,
Hebei Province. The geographic coordinate of the section is 40°5’N and 114°12’E, and its elevation is 880 m a.
s. 1. Three algae imprint layers are discovered between 0. 11 and 0. 9 m from the top of the section. One big
stromatolite bed with one algae imprint layer appearing occasionally at the bottom is discovered between 9. 9 m
and 10. 1 m. Big cabbage-like and cone-like stromatolites, 20 cm high, construct ancient algae mats, which ex-
tend about 1 km. Stromatolites, dated 220 ka BP according to the OSL and Palaeomagnestism results, were

discovered in lacustrine deposits, Nihewan Bed. Multiplicate proxies for the stromatolites are tested below ;
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The 6'%0 values of carbonate in lacustrine sediments change from 30. 7%, to 31. 3%, (SMOW), 6**C from
—1. 8% to 0. 9%, magnetic susceptibility values from 40X 107° SI to 48X 107° SI, medium grade from 20 to
25 pm and the Sr/Ca ratio from 5. 7 to 7. 2. The content of dolomite is more than 90% and quartz less than
5% in cabbage-like stromatolites by X-ray diffraction analysis, whereas dolomite 65% , Quartz 20% , feldspar
15% and minerals with iron less than 5% in cone-like stromatolites. Sporopollen analysis yields 88. 6 %~ 89.
0% ligneous plant pollen, 7. 3% ~10. 2% herb and shrubs pollen, and 4. 1% ~0. 8% fern spore. The ostra-
code shells are dominated by Limnocythere dubiosa companying with Eucypris inflata. Vermes have been dis-
covered in stromatolite specimen, and lots of Bryozoa fossil discovered in silt of the base of stromatolites.
Warm-dry climate, strandline lake, violent evaporation and high salinity are best conditions for stromatolites to
form; or the basin was joined with sea during the time when the stromatolites were growing according to com-
prehensive analysis. The stromatolites are formed by microbial activities of blue algae. Phormidium tenue
(Menegh) Gomont Lyngbya limnetica lemmermann and Chroocoocaceae or Nostocaceae of blue algae are discov-
ered in stromatolite slices. The basic structure of the stromatolite columns is characterized by alternations of
light and dark laminae, which are formed by metabolism of blue algae. Light laminae constituted by quartz and
fragmental products of carbonate, is formed in spring or summer when blue algae are suitable to live and grow.
Dark laminae constituted by blue algae, organic and calcarecus guard or crust outside algae is formed in autumn
or winter when algae are dead to deposit. Calcareous guard or crust is made of calcium carbonate that is excret-

ed or captured or felted by blue algae.

Key words: Quaternary stromatolite; form and structure; Palaecenvironment
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