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Fig. 1 Simplified geological map of Heihe area and its regional tectonic Site
1. conglomerates; 2. turbidites; 3. carbonate; 4. pyroélastic rocks ; 5. Liuling Group; 6. granites;

7. basalts; 8. A I .facies association I ,A I ;facies association I ;9. faults; 10. strat ocouvence
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WA ER ER—FENSRE AR KBRE PSR S 0 LA EEH BT,
BHKRS FERBBR O BE NFRUUREARTF . ENRATEERBEEER
B D.R. Lowe(1982) 7 &,

2.1 ERFZBITHNFEREF) :

HHNRBER ABEEBMNF(ER L —1,8 2, %A &b 20~40%, k/Mk 2~
30cm, EFAADHRDE, RWETRARS . BERBE 1~6m, JEFBFH, RELE M, >
FHRARBTHHEZ E. FRERFHHRAMMYBR BRI FHa TERGEAD . B
ﬂ)?ﬁ]ﬁﬁjﬁ%}ﬁﬁﬁi,Efu%—:ﬁpqﬁﬁ@}ﬁﬁi(Cohesive debris flow) JTH (Lowe,1982), BR&
JRE BTh) 5 H A & BKBR A MR (MPS) 2 Hil H K F 10, Bl BTh/MPS> 10, X % B 24
i T & 4 #E 7K R (Nemec and Steel, 1984) ,

B2 NEERRAM
Fi- 2 RS R FRR A Fo— FR SN R BR A  Fo— BT 08 — BN ITRRSE
Fo— 0RO R FF B8R 8 3 Fs— MR ST — TERF B8R  Fo— BRI X M ERFBRE

Fig. 2 Six basic conglomeratefacies

Fi-matrix — supported massive conglomerate; F2 — matrix — supported in versely — graded
conglomerte; F3—matrix—supported inversely —to —normally graded conglomerate ; F4—clast
+ supported massive conglomerate; Fs — clast — supported inversely —to — normally graded

conglomerate ; Fg— clast —supported normally graded conglomerate

2.2 EFIIPNFTE F)

HWAHIR 0. 4~2m, R B8R F. BRAK/NDY 0. 4~1. 5em, & & 50~70%, S5 H A
K BRBBAMANERAE, BRVRDENAD . HaRENaEmpmsEms (8
W1—2,H2), HFAETEELH R 20~40cm BHBE . KR MBRA LR EAHRA, I
HARRERAEXERMPTEE. HaPAum SR FOTREESHNAR
e 2B B0 R I (Fisher , 1971) . J50RL i BEAR SF MU BR B 5 2 o BT HE LAY /2 R R AE LA B
BOR PR (52— A B IE (9 JORL IR TR K B BE AR Sem + (Lowe, 1976) , T BT W22 31 i
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BRERBEEEHN 0. 4~2m, FTLA, XERRE LR LR —F i 8 B 175 89 BUBL L (density —
modified grainflow )JE i) (Lowe,1976) , XFifish A T H EBR I 5 1 R AR B HLZ 1|, 7]
T BGEKTF Sem R RF MR F—SCR TAERRA B . BE T MBI HIRER
B ms RS — SN RS BERMAE T E TR F# (gravity flow transformation)
(Fisher,1983) , A N B . MIIHHER L RREBMEEMRE LAWHTIRIERRE
BRAEXEENTHIRENDER. LRIFAREERKTENRY— BEFF K (Nemec
and Steel,1984),

2.3 ERFIY - ENFERE (F.)

B-ERFMEZETRIANEEREWE D HYE. EXFERFRNRR PTG KEE
HEIAHERE EEER—EMR L FEL. RARSIARRMBRADE . EFVH
DR, BRPERIBAHBH LM R . BB H LR BN BUE D E TR
BHRBAIER 3 B R T % 3K #3538 (traction carpet) 2 4 BE M BE 24 T & L (Lowe,
1982), ERNFBAEHBRVRMNSH. LRUENFERERFHRIVEHBE . HIIR 3T
B BRI R K 4 U B0 4 0 43 B R P 5 DA T 288 A0 S A 0 R ST R A A R SR (R L 38 A R
KTEAHRY—ANEERFK. Lk L Fa R 3 BR 5 58 B M A AT (Lowe, 1982) ,

2.4 WNIXBTHNFERE

BT B BRI D HOR R A BR A R BR A FI R AL LU R & A RIS BT LI E R
AR HE— 25 R4y 9 AN AR, B Fu (R [ —3)F Fo(BRR 1 —4) . BAEHFEFE RS
BRARENE HFa PUS KR ALK BABRMERERIRE RRELEHS . Fo i a
PR EMBME AN E. ERABRAN N 10~15%, HEREER T F. PR 5HE
(FERR T —3) JLARR BN BOR 4 22 B 2 BEARLT , 34 KBRA R i T B , i LR
TRMBLE, BT USRI, BRE 3L R SO R0 “ B 7 IE R 24 e B B R A T 2 (rigid
plug) , 7 Bt — F 32 2 3 (plug flow) (Johnson, 1970) , N1 FE AT B A BB FF Z B AR
REEM, Fo PHERBHARGOBERERPLBREN T ZRERIZ. Fu Ml Fo AR
ZRER ST BRZERUIMEE - IRAREFREFX.

2.5 WM EXNFERE (F)

WA 5 Fo EAMR. ©RKRBN IR RN FRERANETHE.
TORLF ] _E S R IO BL R AR O IE R (A 2), R & BR A & B {L R R BBk
A M 50~60%,5RJ5 K 80~90%, MR A XHER 70% + . BaBR AN, 5 TREM
AR . BRA RN RS BE SRR, BRERINERE. HEYRE
Ak 1k F (sediment assimilation ) 1, 14 &3 Foh B 15 32 #8300 60 7 7= A= () ML i) (Naylor, 1980) , TR IE
BLFRITE R T R85 B A 36 55— R R B2 o1 T 558 UL IO B0 97 52 BY R A B8 He A K, A
T T 355 380 B AT IR {6 o (R £ I JBORL 2% 2 R TS B BLFF (Hampton, 1975) , 85 — FR B R 9
JB R TR 2 B R P i AR BT AR B, o 3 S B e R 38 B T (66 380kt 2 B i R 28 (Hampton,
1972) , 24 3 3 /N BB A TE LT . AR SRR R B B M L (Fo) 364 X RIAE N —
BEKTRBIHA.

2.6 FNTIRIERNPRERE (F)

HARE 20~150cm, B/RERF. REPERF EEFHL, FEHLE D E (ER

1 —5). WHIESARME, IR ERA ER T, U0 =2 B8R &% E MR (Lowe,
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Fig. 3 Two measured sections showing two distinct facies associations in study area
A 1 —basic facies sequence of association [ ,mainly consisting of clast —supported conglomerates, matrix —
supportee massive conglomerates and sandstone resting on carbonate rocks A I — basic facies sequence of
association I , mainly consisting of matrix — supported conglomerate. Conglomerate beds clearly alternate
with turbidites in the section ] — matrix—and clast —supported conglomerates; 2 — gravelly sandstone; 3 —
fine—to — medium grained sandstone; 4 —mudstone/siltstone; 5— pyroclastic rocks ; 6 —carbonate rocks; 7 —
flamestructure ; 8 —small —scale slump; 9 —omitted interval of section; 10— facies symbols. Refer to figure 2

for meanings of F;—F 9 and see context for detailed explanation
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SEABEHRAEENERUTERESH . LERRE/BDE/ADE F)—KREX
MRMBEDE F)—ERMBE  RMEE (F) — RAKREE: KILBEE FO—RiLE
MAT RILEERITR.

3 HHMASEMR

BREVBRGRERRXEESMERIMX, B2 RHFSHEWE D, Lk Liz
HEMARR A HA SRR
3.1 e I1AlL)

BCHASHBTRRAUVIRE |, EEHBR I RKBRE (F Fs . FORMA R F A (H 3A
D), EHZENEELE, CAEESE. SR8 TIBAMNAARK, BHABERILABE, &
M A RERY 8RS E B K T BB WA i 322 8 1 Sl ) BR 5T 5 5 B o L TR T L BR
MERTFERBAXILYE FERKEDEtE, B, YERBRAR M A LRH
(Lahar) , BOE KB — VTR E X, T4 &8s BREALE/N, B KURE
dHYEA. FUL.ER—FMEXUMEE X, HLTEEXLRR S — BB R /T
BARR., RERTRREEZ L AEARIRREER, SHEEDHEHEHEMBEMN
S: K& S; BBy A (Lowe, 1982) , R B BB A K TTR WAL, /MRBAY X 1L (AR 6)%.,
R, b EBR A RN Rl L XWRHSEERZERE. HEEARKTHE P RE TG
B R — A /N B KB R T B . .

3.2 EEASIAI)

BLAASMB TR TIBA L E BB A RERE (FF.F)M—&F, A8, 5 F
XEFHEMAL, AlLFAIPHBEERUTHBEER AILPHRESKERBILAH
A AL B RBRBE [ AL HH BN BR AR B N B R S ISR S m g M U S AT
KU AIBRERGKTHRER. FRREEEEMGEEFETNBRRIRAGR. ©N5
ARMRE A RBTFERREERKIFSE., KBRREAROEARALUNENRE
VI T RBREERE R . 76 5 5 B 7 HE [ A7 9 S5 30 I R BE 3550 0 /N 9 35 3E 5 R L h B BE
B BALE T ANEMAS % RS SHAMBREERNT LXFHAR, FERFEETS,
R — 8 B R BB R U,

4 M — UIRRIR IR AR R

RSt A EH A IEN BRE R RR T EEINETRZT. LK
FRGEERE, FRARENTETEPREAX. B/ HRAARE S KLFEEMMBE
AL BTSN IIREAN R EES LM ME AR R 2 P,

AT TR 5 — MBS B RAKB R AN TGS . HXFHEE G TFRTEHE
AR 2 7 4L T INATAS [ 5 B i ZE fk (Dickinson and Seely,1979), ZEBRA TR | K (A
1), QAR I T BRAH LB B — KBRS — BRA R E MBS . BARTE R — R
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B i B R K R VE GRS M B KB SRR AL . X AR KR YA IR B R LGN, T
MALHBERXSURIER . SULRLE S, LA RSN EMAL BN RUKRE
BE1A9 IE W72 (Karig, 1975) . UL HEHREET . K IUHB A EBUEK AWUIE HE LS
BOBRK LRI TE R 72 K L1 (6 BRI A0 SR Bl AR A M BB LT » U N — R AR B R
th i, BEUIREE—2 B HZEH R BRAHAXM B KON, REEERBE . BRATIRR
EERKRREE SHKMBLE S B RAL, BHEREKUBURT ™ E8 KRR A X &
BRAUVIRE I K(H D, EAMF AN MBS —MBRE/8E - LRAKLBRES. BEER
B—FHKERTRXETIRNAY TR P REFe T B W ERARUA TR
Ry,

M4 R XeREITRRA
BEAE | REEERFE, K URKIBAKPT4£ F8HE 1 MTTRARKTHITE.
ENEREERFEMZF. KLSHHAMFMHMATZBTHNGRRBEEZ BB AEH.
Al —BREHE 1A —BRE4HA 1
Fig. 4 Model for depositional porcesses of Heihe conglomerates
Association | was proximal and deposited from lahar which rushed down
into water from near volcano, while association 1 represented distal deep— water deposits. Conglomerate
sedimentation took place in a fore arc basin, which, together with coeval volcanic arc, was directly

controlled by plate subduction. A I —association I ;A I —association I

BAVNR—-THEXURRER, B THALSHEFEATSFBENREETFE TRE
X KIUERBRRSBEHAEVIBUE | ERKNERER,HEEAVIBE I ZRABE LZH
MV T REAY 2 9 T X T R W G OK I AU 2 ) R 52 R, R R K R LR
YR EBRRIE GEANGKIFIBRE TR T PR BKBRE BAR T LK RE R e 87
T I o AT AL R RN ) B AL G B DRORLN R KRR B B9 L LR AL R AR 5 3
FAXS 36 F+ 1 2 VIR 45 R . SR THIE 1R IR, BRIREL & 3 R A R 98 TG S RLA

xtRESA A A HNRAAS M ERBR ERE B G BURHA TR, M
T SRR v A S P R A ZE AT R MR R ALy D RITTRUR (W O . R L ERBR
—HE-VIBRER T, BRI ARG MR A B B, X F DR TR R X ¥
. BAEASZREX /MR BB E S HOEDN GTRR R S IR B 2 R — g S K
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B 115, 3 527 B — R 2R M B 41 48 (Linear source) , X 5B KNG E B h T ES
— A1 LB 4 1 B9 R BUK T BB R T B B R EE o B2 PHR B IR e 4% A 5 [R] S DL Al 223t Y
i /NBUREDRL B R TTRBUR SRR R T oy A AU 30 ol 2 o AR AR M2 T B 185 B K R s R )
.
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Conglomerate Sedimentation and its Tectonic Implication,
Heihe Area Within Shangdan Zone of the Qinling

Meng (rngren  Xue Feng Zhang Guower

(Northwest University, Xi'an)

Abstract

The Shangdan fault zone is the most important tectonic boundary within the Qinling orogen
during the Phanerozic. A large volume of sedimentary rocks, which formed in the subduction
process of north and south Qinling plates, is preserved in the zone. Conglomerate is the facies which
is believed to be closely related to orogenesis. Different sorts of conglomerate are produced in distinct
tectonic settings. Heihe conglomerate within the Shangdan zone was considered to be Mollasse of
basal conglomerate in previous studies, and accordingly served as a crucial piece of evidence
supporting the inferrence that the Qinlin orogenic belt was built during the Caledonian period.
However, this study shows that Heihe conglomerates is actually fore —arc deposits in the process of
plate subduction and can not be interpreted as product resulting from plate collison.

Heihe conglomerate can be divided into six different facies and two distinct facies associations.
Most facies were deposited from debris flows and density — modified grainflows, and conglomeratic
beds show clear evidence of laminar flow. The others represent gravelly high —density turbidites.
Grading is well developed in conglomerate beds, including inverse, inverse —to — normal, and
normal, but structureless or massive beds are also common. Some of gravity flows probably
underwent flow transformation, for instance, certain debris flows might originate from turbidity
currents. It is proved that all the conglomerate formed in a subaqueous environments. This
conclusion is mainly based upon the analyses of internal sedimentary structures of conglomerates and
their close association with turbidites. Two distinct facies associations actually build two independent
conglomerate lenticular bodies in space. Association I consists predominantly of clast — supported
conglomerate with abundant are derived materials, and pyroclastic rocks are clearly coexisting. It is
believed that Association I was deposited from lahar which flowed from volcanic island to a fore—
are basin. Matrix — supported conglomerate is characteristic of Association I and obviously
interlayered with fine to medium grained turbidites. Especially , the two associations occurred
separately, indicating that they were typically two independent subaqueous apron deposit. Different
factors controlled the development of the two distinct aprons. Volcanic eruptions were the main cause
of initiation of lahar which produced Association I , while faulting triggered the occurrence of
submarine gravity flows which brought about formation of Assocition I .

A direct relationship exists between sedimentation of conglomerate and co—existing lithofacies
and evolution of Danfeng ophiolites. Sedimentary sequence conformably overlies volcanic rocks of
southern arcflank of the inferred arc and is approximately concurrent with arc development.
Conglomerate, together with other lithofacies, was evidently fore —are basin fills and resulted from
coeval subduction tectonism. The two associations occurred in different parts of basin and therefore
possessed distinct facies sequences. Heihe area was marked by occurrence of small — scale apron
deposits instead of well — developed large — scale submarine fans, reflecting an unstable tectonic
sedimentary environment at that time.
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