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The petrological characteristics and formation mechanism of Lake Beachrock in
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Abstract. The lake beachrock in Lake Qinghai as the research object, through microscope, SEM, mineral cathode luminance ob-
servation and electron probe analysis method to study the characteristics and precocious mechanism of lake beachrock. The beachro-
ck cement is mainly composed of dark grain layers and aragonite needles. There are five kinds of cement crystals and three kinds of
cement fabric. There is coating, voluble and conglutinating growth of microbes in the lake beachrock cement. Microorganisms for
micritic calcite and clay mineral have a biological stabilization effect( barrier, and the roles of capture and bonding effect) . The me-
tabolism in the microbial growth will change the carbonate solubility and resulting in carbonate minerals is produced by the fila-
ments in microbial mat or between precipitations along the filaments. From the lake beach rock cement on the lateral and vertical
changes, it is found that the type and texture of the cement are related to water depth, temperature, salinity and hydrodynamic con-
ditions. Water depth, temperature, and salinity are suitable in swash zone and breaker zone where microbial activities arethe stron-
gest. Through the research of microbial characteristics and developmental pattern of beachrock cement in Lake Qinghai, we conclu-
ded that cement in the lake beachrock is affected by the microbial action, which support the biological role of clastic rock in early
diagenetic hypothesis that it is of great significance.
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Fig.1 Geographical (A) and the sampling sites position in lake beachrock (B) in Lake Qinghai
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Fig.2 Photographs of beachrock deposits: (A) Cross-bedded beachrock at the lakeward end of beachrock deposit,
the observation point N1. Note there exist two different dip directions of layers.(B) Enlargement of (A).
Note high angle cross beddings. (C) Horizontal bedding and rhythmic layering,the observation point N2.
(D) Enlargement of the top of(A). Note the dip direction of the layer towards land.(E) Beachrock which
position is the nearest of lake coast is covered by sand and mud,the observation point N3.
(F) The grains of beachrock is composed of limestone,the observation point N4.

(G) Beachrock whose position is the nearest of lake coast is covered by sand,the observation point N5

SR A5 I —A 1 AT iR e rh AL BT A 7R Ay e R OB I LA 5 3, R AR R R
. HEE T A RACLOR R S0 SR —aff i) =& 5, T aB LA 2 A M S 20 o 3 5 v R LLiR A
RS R 0 X L R SIS Rk NN, =% AT DA DAY AR B A XS B 0 0 e
BB bt (5, 0 O ARRED o 3, A P EU B2 A, LICA JA o 2 WD IEOR A 2% RAE i Anim g b &
SRR B NI O R K 6, A ORL DL R AR G B A T AR HO B — AR
I UL A 2 55 L b e K (B 2 E AL F).



Mo BRI S 0 8 B F AT AE R E Y AL 1787

3.2 IR BTNAN

JEEEE AR BRI o D S Y T B S W R DR AE U 00 PRIE AN R B 6 R 326 P 81 S A
Sy E. LG 6 BB SR RO T REWLIN AR A B IR A7 LA S b IR 4 o B g
SNBSS S RRAE. FI IR RO SR RE LI e 225 0 b MR 1) AR OB S M AR 4 W 26 78!
AR SR RS2 LA 25 0 b A HE S RN 25 A R Al 1. AR AR F 45 4 b A ER TR AR R s | A BB R R/ NS AR
TR T U TSR W b S AL AT IR A A 2R AR R R SRR AT IR A 1A L R A AR i A
(FE3).

ZRELEPIR R AR TH G S AR Y, I BEZY 100 wm, FERE<10 wm (8] 3 AL AT A2) . ZFZEAR i A T o [ AR 1
(KIEH>6:1, 9 >10 pm) (1 3 BL F1 B2). JALEHIR a8 AN SR LtR i (AR 2 oh SO BHEEL AR, 1T — 3% ek
DXAE T 73 2 B AR IS (EFPRR S AR T BB AE 1C) . SRR IR A A8 2 5 SRR IR, S22 Btk
JE(F 3 C1ANC2) . ffR—f R/ 30~300 pum, K GE LS 1:3~1:10. i FofR A TH S5 5 2F 4K (18] 3 D1
A1 D2), FERELYH 10 wm, KL 100 wm, KTEHEH 1.5:1~6:1, [T AFELTE. FORIR 1A th 2 AR 4
Fr R ISUOR R A AR A 0 S A B . SR B 2 oy T SEE P 19 [ 0 27 4 ot (A 2L (151 3 B A1
E2) . 52 0 (AR h 22 IV HY 19 T 2T 4 b (AR R i AL, B T S — 5 il A B AR R &5 (181 3 FL
F2) . SR A R i A — B PO A% O U8 T A0 TOREL, SCA B RIS R S5 R I 45
PRI BUAE R N SIS 4GP .

x w

Al

200 pm | g '.‘."".‘:1

Cl

200 pm |

El

400 pm

(@D |mv [ @ |wic[wnn | wemn] @ |xn

(&l 3 T g2 S 0 1) é AR R IR I - (AL ZL bR et R 0 1R
(A2) ZRFLERIR AR AR A 5 (B1) £F4RAR A . U R 5 (B2) £R R AR AT 5
(C1) FERAEAR S A B R 5 (C2) JERHRR AR AR U s (D) i R AR i
(D2) AR S AR ECIET s (E L) S B SR it A SRR 5 (E2) B g CSTIR ot A A =T 5
(F1) B RO R U T 5 (F2) 2 2R O R A AR 2

Fig.3 The types and models of crystals in Lake Qinghai beachrock cement:(Al) acicular crystals;
(A2) the model of( A1) ;(B1) fibrous crystals; (B2) the model of (B1) ; (C1) radiaxial fibrous crystals;
(C2) the model of (C1) ;(D1) radiaxial fibrous crystals; (D2) the model of (D1) ; (E1) bladed crystals;

(E2)the model of (E1) ; (F1) botryoial crystals; (F2) the model of( (F1)
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Fig.4 The cement fabricsand models in lake beachrock of Lake Qinghai: ( A)isopachous rim cement;
(B) ctenoid cement ; ( C)botryodial cement; (D) the model of (A) ; (E) the model of(B) ;
(F) the model of(C) ;(G) the SEM photograph of isopachous rim cement; (H) the SEM photograph of
crust fibrous cement; (1) the SEM photograph of botryodial cement
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Fig.5 The features of lake beachrock cement in Lake Qinghai:( A) Thin section images under plane polarized light;

(B) Thin section images under perpendicular polarized light; (C) Thin section images in CL
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Fig.6 Mg distribution characteristics on electronic probe spectrum scanning map

of lake beachrock in Lake Qinghai
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Fig.7 Surface view of beachrock cement under SEM photographs: (A) filaments on surface of grains.
Note large, euhedral carbonate crystals on the surface of grains; (B) carbonate crystals and clay
twined by filaments; ( C) adherent growth of microorganisms having a central stalk;

(D) the central stem surrounded by a plurality of whorled branches
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Fig.8 Surface view of lake beachrock cement under SEM photographs: (A) a large number of suspected globular
bacteria are attached to the semicircular lumen; (B) gridding microorganisms cling to the surface of particles;
(C) a microbial mycelium that acts as a skeleton; (D) the mycelium growing on a vertical

particle surface reduces the flow velocity and deposits the suspended particles
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Fig.9 The vertical lithological map of lake beachrock in Erlangjian of Lake Qinghai( View of studied lake
beachrock. Stars indicate sampling locations. This photo is in the red part of Fig.10)
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Fig.10 The horizontal lithological map of lake beachrock in Erlangjian of Lake Qinghai
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Fig.11 The diagenetic evolution of lake beachrock in Lake Qinghai
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