CHE SR iom % Vol. 4 No. 1
19864 3 ACTA SEDIMENTOLOGICA SINICA Mar. 1986

Be?E I oh— L BS54 R K R B
REHRARRN

wER FAE

(HREREWER, WE)

R VG X, 7 b — W e W 3 T At 5 0 TR A B R e L 3 T
BRFT —F UL H AR 5K 3¢ B 3 B9 A B R FOED 8 2R A IR E B TR K DB
o

—HRIAA, SYRENAERARENRRERHRIRHEREN, RAREQRE
RS, WHPAREFEBUR, WEENBRREZHC, R, EFBRHBRE
BARGIR, HREWE MM ERK SR MKRGEGIHHES, BERNNERRIER
iz, PUBI.

BFHENENMIR, REENERGEZARBPENIBUES . HEEE
BRI AW — 2 S B O 10 R SR M R A B 5 55— 28 Ik g B RO R B
B3 P R B R R MR . X R FIN TR EARRER, DURENS K
RERFR, RUTHARM.

—. REEEE

BESRALT SRR & 2 Mo vl 5 ) TR LB M MO AR B (B 1) o 7R — b S g it B 340,
AL 54E4u 8- — NG — R RAKBRIRE &1, SIRT —BOFGBEHTENKHTRK
WBLE . HE, BT RERBRIR IR, X R IR IR K A A ke B
A%, TURT —BREE K00 YR H IR 4 1) K BRIR IR LA 1Y,

TR 2 2R DA 6 R AR A TR B B I JE AR AL AR BR R R RO B S B I
BEE, THERERAWBEHBEES (EKRI, 1), BMUEEYALERD, BEE
AFWER T RGBSR, FRREEERER, BERBNNereitesHfltilit
AHTLSFEH.

R, SRR FE R AL 17T DA G e AL VAR A S s A 48 LD 48 % g
€2+ 3, WREARFREBEBRNEGREEEY, R, XHELEREEMLHHIBRR
A, ETZERZAESTRMARSER, EXR LA —ERREN, TDMEYRIFH
o R, BT DURSERT R RO O, BB AHOE TR BRI

1DOBRE, WEE, SRE, FXF, 1083, KEEThP—ERWEREGH



14 MRS BVEE Vb — S R AR D MR A 35
BARBIRAL

v @+ &y = [ 3
Lei—LRMHE 2. —TRME 3.5ME

B1 EFREHABEaBENMENR

Fig 1 Sketch of tectonic and general geology in the Faping area
—. EEERHBRER

(=) BERRRERSE :

HA-BBRK-FKE, BEBESZEEXEHEHR, SSZRE0TRE (B
B, 25, EHRRBRKRAE, AHFAKTPLE. SLERRIEMBERD., LAR
Ly, FBEANHHMER. TURERTRAE Y 5B BR SR KA THEA KRk 5k
RWBRE, BEHEEW NereitesHNGE A, 2 RNEEREE, BN paleo-
dictyon (& RI ) v Squamodict yon (8§l ) \HelminthoidaUFHFE, B 1,3)
G lockeria ( BIEW ) FiMegagrapton ( BBl ) 45X B4 4E W, B2 A L
BREBHFEEHFEIEN. HRGRUIBDWERRAKS B LMK, B X2, B8
AR, REURRFKE RSB KEEZE RN B, & 3R 55 R K,

(DH BRHEBREEGRS

REAKREWNRATREDEBRAKEZ L, BEEERA, SRLWAIRHD L
(>10%), REENBUBNDENE, EREEE2EXZE2XESL, NBEYFKH
R. HTFEAR EMRBAKSHEREL, HER*ENFEVEAKEZ L, MEMh
BB UIR=Y .

(Z) MERBFORBERE

RFBERSEE N EZREBRARENIE, BEREEIEXUT, BEYa, &
BY-—, WDASARBENER. BB EEABRAKE B B —408 09 RETER K,
EARRFERRER LD, WAL AMDMATRE . FREFYLE,. XELBEMEEL)R,
HE5HMRERAEREHRABCE, AE, BCERCEBMMBE (BRI, 4),



36 LA AREE N 4%

(0) HFNABHEBERE

AALLEREENE, SWAZARMA2 ER MFEREE . BAKEET VT
BE, REALREF CERT, 5) . —REFEE0—50Ek, BRETE 1K L,
ENRE2RE, REEEBENEARFEE L. AP EAKEIE Y SRR K
B, HEWYRMRIBT A R A ARBR B

(E) RECAMNABRERE

SR —IRAE0.3— 1 K BRA HZABOKM MR A AR ABE, TR
BRED, HEENME—RBERG R B EERE, WA SRR A By 98 9% 8w 2K
HMBR. BRARE—RTE 4 BEORDT, BAAB20HK, 8AKNESE T FATREH
5, MaHBRAW. ARZSEEFETN, WEE 5 —20HX, JREALFH, {1k
HPAT. RRESRIENY, SCAR—IERF (BRI, 6 ), LEABNS, BHRK
M—BPTRREER (2 ) . BRAEARERE BB, BRABRER T ARY
WHEMNEER,

KX SST =g
eSS = E
D oD Dbcc:b"" =
P ?g‘f'c’ag P cas |
Eiate S
(> 8 Ty
o <O e Y ———
.g,oo.o'a'e"',' SC)CD(S
ooc? o) :._.:;:?O"g
ABEERFE B iE KT, & 47 C.R—IERF B D. 4 B ALF, {HER
A& L dam FEARNAN 15k E

B2 AGERENEN

Fig.2 Fabric of limestone breccia

JUSLTD )3 B W 8D e AR ToBE R M U A VIR =Y, TR 0D Y BRI AR A
BLpp AR M AR ABRAKE, NMKEHRNNEDESBE L ENRERBICT,
TENBEHARETE FREAFEREHROABZERZNGEREE, H2, H
EEMR TR, BRE B LA K KMRBOPT Tl iS4 E, MRBenNEERRN
R XERGIEM . BT (Panting 1979) A, MB—BRARMBR, FEW 30 R
AR EER, FRESPELERPR. REEREBERR., BRKEREK (>
2096 ) Wi s, FEFEW. ORI M UURE ., 40B0H AR J7 DA B SRR B A 10 ) B
HRBEIET, TNARERERERBEHE . R DIFE Wb 3 4 50K I 88 A5 U0t
B, BARA W ELAGAL, TR AT 0D B BCDE B AR A Ry 3, IR A (e B
iﬁo €53

(A #EALATFARS

HELATER A R BIRA TR R K, R ERSIANEE— K50, &)z
BRGNS, BE-RRT 1K, REBEAK—10k, Bb&gRe, WL
B BEFR B FIE 1) AU W SR BR A 2 o URBR TR /MRS CAEIBRT 454G 100K
BOkw ERR AR S , HEFIAEL, EBRMAE T “ERPRY A T RMEET .2



s

14 M BV el sF v — b 0 M B IR K Wk T A7 AR R 87

BRI, 7). WARBAKMEETFEEENEY, RERAERT. SRR T2HE
MRPET AZTUERERR, ERLETHE, RERBHFBERN, WEHS 2K
WK CER T, 8) o FEANFIMBRALWEIRNRTEXRMICLIR Yk, XBRER
0, EIEREEEEEENFEBERIR. APRRNE R, TRERTKT
B AR I B T KRR A AR, TR TN S, TR BCIR S B R ] T R A
W, ZEVECAMMRBTIHEED), 48 ‘B TRABEZ P,

() SERFNBEEBRBERE

WRAKAEEZTOR, EBRRSEBCR S m B R A K 5, 2 R
(<5—10MkK ), KEEHM, SERMF, DURARER, BZEEBEFs, BRIk
RBIREE, WK BT ROl RS . XRHE R M AR S AR, 5%
WG TR0, SRR IRR M U=

FEARBRRUURA, TCRRBRCETRBERKERARE . BIERE—KE
0.01—0.05ZEK 2 i), X[ BARFHRWHT LB IR AR KL, BT RER by R IR B UL
MRy, TCRMEKE S ERAKCELZNZE, WREBRERIBIAKINGIEY. 3
RN, AY KRB L, WIIEARSE R, R BRRTUZ E R R DO

ERRMBARKE, LMTE, BELAEKS —5 EXR, KE—-REFREHXK,
HEEMRELZE, RRATRWR, XMIERE, a5 RREd—nif, 8
RRTEDZ YE BN ARRERAT, WU S R .

R R MR AR BRI ZEE CLOERZER ), BEEH (012K £ H),
JATIF K BRE R (L=10-208%, H=1-5EX), {4 BRW\EIBR IF, TiH
B, BZUURME T FISE, RRIRR IR EFE AR R M DU,
RREWIRE T R AR AABGE . 20 7 LU0 TH R B 1) R TR T 0 R i K I R 2
ey T e 7 R B S LA DU R 3 B R B0,

=, RRERN

(=) FERFER

BENARRAHNE AR, EHELEENRSEN AT (83 . B
THEHAREBAS, HEFIHILTHERENSES I A RN, KR
FAATAREWRFES; 558255 B b 405 0 H & A B REWERFH.
Bi—RFETIUEA LR RBERIE L NE, THHEAZRET; B—RFIER
WAL, THADRFET . HEgFE T KRR,

1, ZiRFS

(DREABIE— OBLF AR E K a— ) BURBEL B R L K

2., PRFF .

(DEEMABIERFATRKE— Q) K—ERFRATRKE— GOBF AT
BEKE— O EHEFHBCENIEKE— (HPIRBIBRHRE .

s n LA TR ES. 8NP URMDFIIMMREL ., HE



38 A S 4%

=% = T
- 7);0( Q;g( 2 s
=)

I T <= .

& Ab' |
CACZS?% 5

0.2 = Q 7

RS S
= O Xy
B AL O
I O K25
SoS o o ==
a *C:IT*J: 11— T
A. L RITH B. ZEHFN

H: BBRBBHRARHFEHELEDNHRT
Frg. 3 Two fining—upward sequences of gravity-flow deposits of carbonate in
the Fuping area '

A——minor-mud sequence; B—multimud sequence

a@

B+ BRIEBHZDREER

I'ig. 4 Genetic illustration of carbonate gravity flow

LRFIMUBAERZEFAER, HABRERK: SRFPF LA F,
HEBEBEESE., AMIELRKE T, SEFITIRFZEY, A RHFEG ST L
EBBRETHESE, BREXKEARRE., XMHHEHEL, BRERELHKR,
KmplFESREEROEADRIRPHEF LI, Q0. 1L RN, HREBEIN T T
MEHBURNRGE ., RN EED RHRREFENHRERER L,

(Z) BRNE

LHAERUIR, ATDFESRBRE WO B ) 2ifi, 5 7. 10RFEE A A
Sy, XEERN A, BESHEAFHNEERBRETBNERTBAGLEE, WEE
REARFR, MEMBEAZRMBHERC, HREEREY, AHRERAHRE K
B MEB SR Hit, ENARERTRENS RN, RTREE K
KRB R b, ad JLA DORRE B T R DB .



#

1 WL BRI RV b L B A ORI AL T D) i U IR R 39

EERFFIF, RAABKEAEEGEERMILERGREZ E, HE hEM*%
REBAME) AR KA B, BB IITRRER — R AR DI R I8 R —
WA — e S B MR R L VUBR S (B 4 ) o HME g BYER WM, TRERM T
P T M R SRR LA DB E RS i . KB SROLRUB AR,
BREWAL. EXERIRARITEREEBROER, B/ ik LR BT FK ve il iR
ARUURBF, WHEETHE. S8ERENEN, TLUMERRYHEBRESKEY
BE, X8, AEHFEEFTRILE, HEYRRETRIAITHRABRBEE. BBR
MTRFGHENER, WK K BT WS, RREXR, EhHEmm THRY
ARERTHR MRS MBEFRER, #AME Lk, REZETH. W ELEHRK
M, ARSI THENE, HTXFMMBHKERK, HUMERREARR, BE
BRAAEBRMMBE.

DRFFIEZTRMBAS . X FEF M (Lowe) B8 % B M I SR AR 7E
X P BE 5 B S I A B P, SRR BUBUR R T AR FEWE BT I, I UM I B R W BRI
SR IR B PR A8 , T B — A TR 0B 17 A ity 43 BB 7 S PR A2 51 6 O 5 T I8 iy 28 S B O
B D, M ENMEERZEEEFER, —BRINRET RSB AR AR ETIH,
B BB R AR SFMNERE, BIRRIRIHR, BR—TEIRER, LAE
RFFMUIUR ST, MR LERRW NI RE M B T, WSR3

£
wE FE A
g H_
= .
T it :[:5:
o T 1
L , -
I A, T
6] . LL % 1T
= —
* = LTIl
o — T
h ] \ K o
2 _[_r N boool
n =
) *oN\ -
N ===
* N\ e i
Hl\ 5.0 | LA
\ 1
\ *—'—1—}:- #
NS o] (100m
N ===
: T e 0
N w ko ey [o

=Re= e R
Vo HIAETISE 2. WENKR 3. MBARY 4. R
Bs EFHRb—LBAMSHEXILE
Fig. 5 Area contrast of Middle—Upper Ordovician in the Fuping area

R, WEREFABYEERKETNASSFFIBCERKABILEE.
BEVHOREIER, BEXEA-MREIHF, HRAEREINAREER, K
HBEMBERBFHRAATRERY. BREMERSE ZALANBRAEER IR



40 A - - | 4
FEFIRER BT, LR LR, BOR W RE T o i

(2) ERRSHEBE

X U 2L TR K TR R B B Sk B T T MR, 1R T P D
Wb, M ROKEEE— SR TS (K5 ) . EFEREMEEINITE, B8
LR YR A T A B RS, AL, VAT - B B AR BRITBUR A
FRREWE, R, WAREME RS EENE, ST, JoRe R
Wk, B AT SR L B R S S PR R A AL A B K o BRI P Bk AT I
XTOK LI E, BBHFLHNE20—30°, ZFLABRIKE B 1A K BOYSES0—T0°, ¥ty
T UUBR A 0 15— B SW10—20°, XS VPRI, 5 PP fefi— i AL 7R . 35 A
AR B2 0 AR

BRIC DRI YRR D, (MR IR R RE . AR IR R FI A7, AT — i L
BB R . AL — B R B B R R ARE B RR AR, AR RS R,
T A AWK o B ARG IR , BB W SR 1L —  , WA PR & LR
BRSE o MG SRS 73 i T T R . TR MTU B B 1 24 VAR B 0 K DR S
LB, HHAIEHIESW20—60°.

&K B BR A S B RRE . (R T R %2 EUR WRE 2L, S
BERABERARREAGE, BARERES BRE—2, THAGTER—HE
FEWHIE , 70 A30R A DR, MELEENBOLL. & THKHER
Ha I8 8B 0 R T4 B e K48 1 K Bl SW15—SE30° 2 [

ERVERET, T, WM, MK TR R IR 2 M K Al A
R ERT . JER R VTR R R R M AR, VAR B S,
AR LT AR 0 YR GE BIRT 1 20, HILR KB TE ELA T B 5 RS0
F I EL 0120, 2 SR U — T D B R 45 S B AR 1 200—2000K
B PR MR, AR IR, RN L5 — 7 kR BRI ITRUR, 250
BRI SRS Y T S BRI VR, by — 2 R i B F A VB s K U A0 1 B 66 £ B
RBRIURAL S, A O AE 51 2040 B, M T T BUL PR R e A 200, fRRIK 1017
m®, BOPMEEIB AT IR, TSk AR A TR R AR kB, H
TAT SRR, T LLRUR T ARSI B Ad bl o RCRDILME A RS, TTRE 5 A ) A
ER TR E NI AR RR, BRRIMIE KW ENR, R
BRI,

EIATAEFARERE, FhT. REEAARSLASEN, BAY €3 % %
W, WEEEAEEL, BT,

B Ay OTRE PR BT A

FeW Ot 1984454 117 RH

8 X x M

013 A%, 1982, I ERASIRE, 14, 49—56,
023 A0, 1981, EH TR LB (WL F=HEPian D) , B2 %, $1%, 105—112,
31 HMAHERETU, 1980, Wik K IKEIER CTIAAMN ), HFL AL, 90—102,



13 RN R P SO LR B 42 R R R U v EIT LR RV AR A 41

(43 ZBHERRSH, 1982, PERMBERGRPEMBBRBEURBE, H2diit, 1410,

(51 Lowe, D, R., 1982, J, Sedim. Petrol., V. 52, 278—297.

£63 Mcllreath, I, A., and James, N, P., 1978, Geoscience Canada, V.5,No. 4,
189—199.

(73 Walker, R, G., 1978, AAPG, Bull., V, 62, 932—966.

(81 Stow, D.A.V., and Lovell, I. P. B., 1979, Earth-Sci. Rev., V.14,251—291,

(93 Bouma, A, H., 1972, I, Sedim, Petrol., V. 42, 917—921.

{100 Winn, R, D., Jr., and Dott, R, H., Jr., 1978, Sedimentation in submar-~
ine canyons, Fans, and Trenches. (Ed, by D.J. Stanley and G, Kelling) .
Dowden Hutchinson and Ross, Inc, Stroudsburg Pennsylvania, 362—376.

{113 Hubert, J, K., Suchecki, R, K., and Callahan, R, K, M., 1977, Deep-
Water Carbonate Eanvironments(Ed, by Cook, F, E., and Enos, P.,) .Soc.

Econ, Paleont, Mineral, Spec, Publ, V. 25, 125—154.
(121 Crello, P, D, and schlager, W., 1980, J, Sedim, petrol., V.50, 1121—1147.

C13) Hsu,J.K.,Kelts,K.and,valentine,J. W.,1980, AAPG. Bull., V.64,1034—1051,

DEPOSITIONAL MODEL OF DEEP WATER CARBONATE
GRAVITY FLOWS IN THE MIDDLE-UPPER
ORDOVICIAN SERIES IN FUPING, SHANX! PRVINCE

Mei Zhichao Li Wenhou

(Department of Geology, Northwestern University )

Abstract

The Fuping area in Shaanxi lies on the Weibei uplift along the south~
ern margin of the Eerdousi Basin, The Zhaolaoyu Formation of the Middle-
Upper Ordovician series in this area is characterized chiefly by hemipelagic
thin~bedded lime mudstones interbedded with limestone breccias and calca~
renites derived from gravity flow, In addition, there is a small amount of
tuff, radiolarian chert and well-sorted thin-bedded calcarenite and calcisi~
lItite which represent the equivalent of contourite, Body {fossils are poor,
mainly pelagic ostracod, radiolaria and graptolite, Benthonic organisms
are rare, but deep-water trace fossils of the Nereites facies are abundant,

Gravity flow deposits of the Zhaolaoyu Formation can be subdivided
into five rock types: ( 1 ) homogeneous wackstone; (2 ) thin-bedded graded
calgarenite; ( 3 ) graded rubble calcarenite; ( 4 ) limestone breccia with
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oriented fabric; and ( 5 ) chaotic limestone breccia,

In general, the thin-bedded graded calcarenite and homogeneous wack-
stones form turbidite with divisions BCE or CE of the Bouma scquence
while the graded rubble calcarenite and homogeneous wackstones form turid-
ite with divisions AE of the Bouma sequence.limestone breccia with orien-
ted fabric exhibits normal or inverse~to-normal grading, Tabulaur clasts
are frequently sub-parallel to the bedding or imbricated. The features sug-
gest that they were deposited from a gravally high-density turbidity current,
Chaotic limestone breccias might have been debris flow sediments,

The above lithofacies commonly form two specific associated secquences
in the section, From bottom to top, the two sequences go as follows, ( 1)
chaotic limestone breccia—->graded rubble calcarenite——>homogeneous wack-
stone; ( 2 ) ungraded limestone breccia with oriented fabric——>inverse-to-
normal grading limestone breccia——>graded rubble calcarenite—->calarenite
with devisions BC of the Bauma sequencc—->homogeneous wackstone. These
sequences indicate that they are successive deposits derived from individual
flow. However, the distinct lithofacies in the above sequences were proba-
bly deposited through several sedimention surges,

Based on integrated sedimentological, paleontological and tectonic seit—
ing analyses, we suggest that the Weibei region, together with North Chi-
na, be a united shallow-platform prior to the later period of the Middle
Ordovician, Then it was subsided and developed into a continental margin
of the back-arc basin owing to the subduction of the Qinling plate beneath
the North China plate. The Fuping area might have been a N-E trending
deep sea front trough that stretched from this back-arc basin into the Nor—
th China carbonate platform,The gravity flow sediments were mainly trans—
ported in great sheet flows along the axis of the trough basin. These flows
were probably resulted from the confluence of several minor gravity flows
around the downslope margin of platform, The model presented here differs
from either the submarine fan model or the carbonate slope model, but it
is similar to the pattern of modern carbonate debris sheets of the Exuma

Sound in the Bahamas,
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