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1990) .
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FH(Mutti et al., 1978). KIBBAREBERTARBEALEZ L, SSFENPEHE
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HEC HEPRAMY —PprRE S EERY. HERVAESREERE, W
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A%, BHFAEBRRNHY A HREMKERHEE, X 682 h FHREERMRK R
H. KINEBAEHE LEPHAER 2B, WAL 10— 50m WIBRE, NIEBEE
KeaMXUBEKE BRNRERAEXHERE YHEHE HFHEANBRER
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XHEHSREZT —HREGRIE, HFafba2HEHRITFBER HFRELERM
R HE. FHANELHAERF FHEREE, HARARNSY>—B, BHEREEAEE
HMEKR. BE¥XE, A6 DNAF-FEBER B = A M # & R (Wescott et al.,
1980). BB FHBAEMARDERREANZEBHR MEs BE. BREERE
HFB A WS R B = AW Z A TUR(E 5) . I & & LR A B Fn iR
WHRIHR, XTRER B TR TEZHMNER. BRSR/EMEEERN W
EERE(E S —F R RUWERENARENE LIS EAR, H—FEFER
Y B R AR A AT AR

STRINBX SATBREFA TSR 48 Conls, REM SRS ERE—
B, EWHRERHTH mAae D AMaHAeEZR LETABER BTHECZLE. H
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AT b SR e E A —Fh A, HESRMERZEMAERNES, W
TR AELS, {7 s B FI A ] 46 BE 28 ( Dickinson et al., 1979), HFYRKXKMESR, &
MW E AR AR, DA R b FE R AW B CHTES, B A2 ath 78 S04 4 B 1] A0
SH Bl EEBRKEL. FEHREREE, KAIEBITRFF SERA N —F T K
Bk EHAE L ( Leggett, 1980 Kocyigit, 1991), ${REMP A RHELE. Bl
XEOTIBRHFEER BT X—EH. 48 DMTHE Czlt, REBHFEKMBL ZH#
SRR ZAMWTIR. PR = AR R AT 2 SRSt B 4 4% 58 R T RS Y
(Massari et al., 1988), BB EWETE. AR, IR M/PEH
=AMTTRIR 2048 4E(Hayes et al., 1982)., BH# X, 44 BHFMH B RIEH
LA, %W, BEEARIETRZESEENGENZEEDA(E3), B YR TIH
ER REFEIRANESR. R, A6 AHFPAERLE /R —fFm EBEOES,. FfH
RIS G5B A BB K BREREL S, BERAWLRR / ERITFRALZERFE(E 3). X
MERIEAEES A REAEIMANE, LNTIHEBAER QLS THEL KLEK
ARFUNGINHABRER.

SERBELARS, HirBR 5 S BERME REFRMENE, ElkibEs
a1 (Postma et al., 1993; Smith et al., 1993)., JWRTX KR B & FH)1E T
Bres, HhaFmRrhEmeER, SRER, WrifaERREEU RS mFHE. XH
FHERAIX AR REERESE—RENBEVLHHEK R, £MEETRAESEH.
SR, ) OFF b S BOUNAT X R A e ML ( Geist et al., 1988) AT BEXY 7 P14 AT X
WEAEEERW. HMAYBHER, REHEEEFE KA R — 8 R .
XHHAFMBERARNSFEIMAXBRBEARNER mMABERRIFZEADLRER
(Matteuer et al., 1985). BW#XHAGANEETN SXHHRIBEXR(E6). Kt
WO RFTECERS NI EHE L ALRBEERENTIRE, ERREFE. EAWL
[E BRSNSk BRI RB D MARER T, KBEBRARKRE . HETIREIREH—
EnE, EAHEEANGKMREE. BEANRIFIESRIAKLUBEERERX, BHA
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(loped busin stage) W5 % 12 L AT — R E B R R,
EATREAYESHE LB IRY . VRt iR e &k,
PR XHE R R B AR AR (Stow et al., 1985). 7EWEZN KM L%, W F @A
RS REHNAEFSHEAER, SLFBMTHER(MacDonald, 1991), % & &)
X TR R EAMER FrbRmEZR, AMERTEZRHRY. RREKEH
Ryt AEFEKEE, HEARMEREFRKFEDFIH. BHBXHE B v 82N
AAREART LRS- E TR, ek S S RESIA L, NiEBEeRK T #§
BRABFEMRHELE. BEPKERRLSHFANEAREHNS TRKEES
MHXTRAMEZRRMNER(EG6) . BRARGFNEBREHRRALH TEXREI. &
WYrmLEAY. KBRS EBAAZBHZX, FEBARUETHRIIRY A E.
AHERBILBX, HEDHE=ZAMITHFEIP, MR  KRTHRBRNERZE
5RO,
WEEREERNAZM RO EERE, FESRHEREEMEX. aiilX
NRERFRABHEKERKK B, ThERBTREEH T -1 HaS R A
(sloped basin) (& 6) 2| i # % 7% H#b (shelved basin) # & J& it # (Dickinson et al.,
1979). EFE—F E STRYHABEEA X, 5 — 5 E 85 RERM S B84
BAMERAEUMNER, EHEnHEImERAKEH, RERNLELTREFHEE.
1R vhE F 7E JURT X 18 B0 % 1b 52 A b S 1S st R B i BB E . ¥ i AR AL Rk L
e, Hik, tREESINRTUIRAARSRR L a0 R T RW R, JERBRIFPR E BT
5

Hif AORBITEILREKEFHREERE TEA IR, ERRREE.



24 BRI AbFi S LAY A R TR ) M i R R 143

8 £ X W

FF. HB. KR, % 191 LRHAFSETHRG S RREEHTRUEREFTIT. BRLEE 370
492 — 570.

hEME, % 1988 REHUFMOERERRL. FEE: AR 192

KEMA BRI BUOR. 1995 BBEILANEHSHE PERE(BE), 250): %4— 1003

Fgyt. Hart S R, HDUR, %. 1989, fEEIL. CHMREESANE SRUREBIER PEBE(B
®), 190): 312— 319,

HB . 197, JLRGEYLFBFMERORS. BREE, B6): 52— 58

AT, HE, KA. 1994 BUm AN R K A TR WG L. JiBER. 120): 37— 6

WEE, KB KN % 190 REBKRALHEREEST RUMSAENGIE. TRHES 555
A, 21— 124,

B, FKEME 1993 KRELEARERSIKLEROEAHS SHBREPNE BRApE, (1) 89— 92

Dickinson W R, Seely D R. 1979. Structure and stratigraphy of fore-arc regions. Bull. Am. Assoc. Pet. Geol., 6%
2— 3l

Fisher, R V. 1984. Submarine Volcaniclastic Rocks. In: B. Pkokelaar and M. F. Howells (eds), Marginal basin
geology-volcanic and associated sedimentary and tectonic processes in modern and ancient marginal basins,
Blackwell Scientific Publications, Oxford, London. 5— 28.

Fisher R V, Schmincke H-U. 1984. Pyroclastic Rocks. Springer, Heidelberg. 472.

Fiske R S, Matsuda T. 1964. Submarine equivalents of ash flows in the Tokiwa Formation, Japan. Am. J. Sci.,
262: 76 — 106.

Geist E L, Childs J R, Scholl D W. 1988. The origin of summit basins of the Aleutian ridge: Implication for
block rotation of an arc massif. Tectonics, 7: 327 — 341.

Hayes M O, Michel J. 1982. Shoreline sedimentation within a forearc embayment, Lower Cook Inlet, Alaska. J.
Sed. Pet., 52 251 — 263.

Kocyigit A. 1991, An example of an accretionary forearc basin from northern central Anatolia and its implications
for the history of subduction of Neo-Tethys in Turkey. Geol. Soc. Am. Bull., 103 22— 36.

Leggett J K. 1980. The sedimentological evolution of a Lower Paleozoic accretionary forearc in the Southern Upland
of Scotland. Sedimentology, 27: 401 — 417.

Lowe D R. 1982. Sediment gravity flow II: Depositional models with special references to the deposits of high
density turbidity currents. J. Sed. Pet., 52 279 — 297,

Macdonald D I M (ed.) 1991. Sedimentation, Tectonics and Eustasy: Sea-Level Changes at Active Margins. Int.
Assoc. Sediment. Spec. Publ., (12): 518.

Massari F, Colella A. 1988. Evolution and types of fan-delta systems in some major tectonic settings. In: W.
Nemec and R. J. Steel (eds), Fan Deltas: Sedimentology and Tectonic Settings. Blackic and Son. 103 —122.

Mattauer M, Matte P, Malavieille J, et al. 1985. Tectonics of the Qinling belt: build up and evolution of eastern
Asia. Nature, 317: 496 — 500.

Mutti E, Ricci Lucchi F. 1978. Turbidites from the northern Appenines: introduction to facies analysis. Int. Geol.
Rev., 20: 125 — 166.

Postma G M, Drinia H. 1993. Architecture and sedimentary facies evolution of a marine, expanding outer arc half
graben (Crete, Late Miocene). Basin Res., & 103 — 123.

Smith D P, Busby C J. 1993. Middle Cretaceous crustal extension recorded in deep-marine halfgraben fill, Cedros
Island, Mexicl. Geol. Soc. Am. Bull., 105: 547 — 562.

Stow D A V, Howell D G, Nelson C H. 1985. Sedimentary, tectonic, and sea-level controls. In: A. H. Bouma,
W. R. Normark, and N. E. Barnes (eds), Submarine Fans and Related Turbidite Systems. Springer-Verlag.
15— 22



144 Hb i B = 1997 4F.

Wescott W A, Ethndge F G. 1980. Fan delta sedimentology and tectonic setting, Yalahs fan delta, southeast
Jamica. Am. Ass. Pet. Geol. Bull., 64 374 — 399,

Yu Z, Meng Q. 1995. Late Paleozoic sedimentary and tectonic evolution of the Shangdan suture zone, eastern
Qinling, China. J. SE Asian Earth Sci., 11(3): 237 — 242.

SEDIMENTATION AND DEVELOPMENT OF THE FOREARC
BASIN AT SOUTHERN MARGIN OF NORTH QINLING

Meng Qingren
(Institute of Geophysics, Chinese Academy of Sciences, Beijing 100101)
Yu Zaiping Mei Zhichao
(Department of Geology, Northwest University, Xi’ an 710069)

Abstract

Tectonic evolution of the Qinling orogeny was closely related to subduction and col-
lision between North Qinling and South Qinling. The Early-Middle Paleozoic north-
ward subduction of South Qinling plate resulted in development of trench-arc-basin
system in North Qinling, manifesting itself as an active continental margin. Volcanic
rocks of the Danfeng Group (Upper Ordovician-Devonian), occurring at southern mar-
gin of North Qinling, recorded formation and evolution of magmatic arc, and
sedimentary systems preserved on the southern side of the Danfeng Group represent
forearc and trench fill. These volcanic and sedimentary rocks are the main compo-
nents of the suture zone, i.e., Shangdan (suture) zone between North and South
Qinling. Detailed studies are carried out on facies, facies associations and facies se-
quences in two separate areas, Heihe and Heishan, within Shangdan zone. The results
show that the forearc fill is mainly composed of turbidites, pyroclastics, a variety of
conglomerates, and platform carbonates. Different associations and their temporal and
spatial variations represent distinct depositional systems, such as deepwater turbidite
system, fan-delta, coast-shelf system, and limited carbonate platform. The overall dep-
ositional sequences. are marked by shallowing-upward trends from deepwater turbidites
to shallow-water shelf facies, or to fan-delta sediments. However, proximal deposits
are characterized by deepening-upward sequence.

Heihe area is situated in the west segment of the Shangdan zone, and is
characterized by occurrence of a couple of conglomerate bodies. These conglomerates
were previously interpreted as molasses resulting from collisional orogeny, suggesting

that the Qinling be a Caledonian orogenic belt. These study, however, demonstrates
on the basis of occurrence of both field mapping and sedimentological analysis that
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the conglomerate bodies should be parts of forearc infills and deposited by submarine
gravity flows, thus providing a new insight to the tectonic evolution of the Qinling.

Initiation and development of the forearc basin was dominantly controlled by
extensional faulting, and the extensional regime of forearc region is quite possibly in-
duced by oblique subduction of South Qinling at the Shangdan zone. Oblique
subducting not only results in rotation and stretching of forearc terranes but also
sinistral strike-slip shearing between North Qinling and South Qinling. Taking Heihe
area as an example, this paper establishes a model for tectono-sedimentary setting of
extension -controlled forearc basin. Forearc basin development was also influenced by
sea-level changes, sediment supply and frontal accretion or underplating. In addition,
the forearc fill is typified of a series of sediment aprons which should be shed
from a linear sources. This situation is typical of active or convergent continental mar-
gins, and in strong contrast to stable or passive margins in which depositional sys-
tems are usually built up from point sources. As a whole, the forearc basins at south-
ern margin of North Qinling experienced an evolutionary scenario from sloped basin
to shelved basin.

Key words  Qinling, Shangdan suture zone, Forearc basin, Sedimentation



