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R R ZRIEEHRESLNERENEE), THLEESEMEAFRSs L. TRE LA
ik,
(1) H#EA EHEMEWLA:

FiFo¥m (BE2) F20BELAESEBEREM Fusispira sp. (BRI —3); HEME
KEMPalacozygoplenrar sp. (B I—4)s MEKEREMBaylea sp. (BRI —5); IR
K ERpLittorinides sp., /NG F B R EF Micrentoma sp. s BERIEREFMichelia sp. (BRI
—8); HIEMFKEEROrthotetidae gen. et sp.ind. (BJRI—6): “SEMN” H & “Ca-
marotoechia” sp. (BRI —7); #8ENREFPtychocamarotoechia sp.; & 7 I F EFh Schu-
Chestella sp. (BRI —12); SRRREFEdmondia sp., MM AREF Sanguinolites sps LA
RE® g FBryozoa, b, ZHEBE 24 B HEEIE M5 it “Licestheria” longtanensis
Zhang (BRI —11),

HEKDKERE (BE3) %3 BE/EWR? REF Astartellar sp. (BRI —10) ;T
HKEFLingula sp. (B I—9),

BHb, ELHEEHE (B 4) FHEH EEEI, 15, 20, 248, HFOYEELEALRE
21, 24, 26, 3 EMRAEFRBIA.CLEEMN BFh: Cochilichnus sp. (BRI —1)5 Bifun™
&ites sp. (BRI —2); Phycodes cf. circinatum Richter (BRI —3); Palaeophycus sp.

(B O—4); Lockeia sp. (BRI —5); Chondrites sp. (BT —6); Chondrites Type-C
Osgood (BRI —T7); Gordia sp. (EMR I—13),
(2) hBHATHEMEDLA

MERFKEHEE 7 BEUNAATHBREFMModiomor pha sp. (B I —1.2);50FH %
KRER Edmondiat sp., ARRBIEMHBPRRILAS,

tEHRE, BRI, THREULTLBEEHVFZEEE—E, EEEHHEARS P,
M LHMBURERE., BEXOEEALAEER A ERA. XEiEYHE, ERRHEZKI LR
BRIk, MERMEIEN Y, TRIRIZELFITRM I,

Rk, ZEHFBREEL: LAk LMERNRBARSBEAT BB LE,; 52
SEARBUBM. MA. IRRBH/NMER, BEARBABR:; BRERXSEE, K KW E. 1K
R, DB RIEMERIBWUE B RITTE HETCALGE, RIESESTF DYE LR,
RICEELHRERES, B SEERUEUHE BRI, kBN DFBLAFT R ER
AR EEINTE GEM, 1986); HAAPRIAWILANZEREABR Cochilichnus, Locoeia,
Chondrites Type-CH1Phycodes, 1 \#AA S HRTILIEA PR B AT AR, B
BEESBERS, B IHUAFTRLHAN EBSTH, R AL S EX AT
S, WIEHAREKBREE, B2, XEHYRMBBCEAHNE, RS HkRAEL, EE
EVHE: SXEHHHMEBLARMN, AR—B, LEMTHELEE, BHEKBATRE
—RMEZRY; SHHLARE SRRBRELHMHATELER LT EESK 4, s
TEER BRI SEMALARRENHEER, AMETE m L EHE X TRBES
5, fAREHEA BN TS EAALE BIRE A RSB A RN b £ B L4 B T .

2. HWER{LSHEIIIER

REF AR ZIREELE TR R A 2K SRR, EiEid2 % measa
HRIEMEE, ERAE —EHRMELH, FTFHMETESE, RI12% TM. L. Keith Zf# P. E.

1) R, 1984, TLME LRAFMARORIAREARFEITR. KUK LD,
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Fig. 2 The investigated cross—section of the Wutong Formation
at Shizikou in Chaoxian of Anhui Prcvince
C—&854A (Jingling Formation)y Dsw—F B4 (Wurong Formation); S;—iX3k%H (Fentou Formation) ; @ —8%
(B) AHTHEEBE A (The sampling site for analysis of boron(B); x —i@idiL7AEEE & (The strata recording trace
fossils)
RBaALEREEA, 6—KEEEMDE, BBt E, 3n, SLERRATHSHE, BEaUER S (SHELE-
choristites spy Camorotoechta sp. J& 0.5m) EEASE M, 35—K &6 BP R BIIEE 3.76m; 34—K B& AP,
0.6m; 33—JKEEEt, 2.2m; 32—IKRMAPE, 0.46m; 31—HEHWREH, 0.5m;30—KERABE, 1.10m;
29— KBRS, L, SHEL., WRAE, WMk, SHHREYLARH, 4.8m; 28—KE A BhENAXD
2, S4Rms, BATRRER, 19.89m; 21—KBREBEXBRRESE, SEENEBIASublepidodendron sp.,
Cyclostigma sp., Lipidodendropsis sp. %, 6.86m; 26—RKHANE BEAMPE SR BEE B, Hiltd kA,
13.48m; 25—RKEERDE, 2.44m; U—KEAERNDETES, SHBEMA, M#ESELE, 11.94m; 23—K
B RN RREDE, ARRERARRGHER, 4.90m; 22— KEREBRRDREA L PMN AR E,4.32m;
A—KEABRPEXRPRIE, S0BLR, 5.29m 20—KAGERNAXDE, 3.18m; 19-KAGHEEHRDRE
. 3.08my 18—REGENEXEELKEECRPREBE, 2.30m; 17T—RKEGEERNAED H, 2.96m; 16—K
HERERDE, 5.02m; 5—RKACEEMRNAXDERES, 11.23m; U—REGEERMARARE BH, 1.24m;
B—HHeRPREEYS, 1.22m; R—KEREEGEANARDE, 1.29m; I—RBEHENEG XS, 8.89m;
—KEERDRAEDE, 4.49m; I—KBABANAEEDSE, 6.08m; s—KHATHNAZEDEXRREEREND
#, 8.21my T—REABHBRANAEDE, 5.96m; 6—REVNDRESE, 0.01m; s—RABEER WIREEDHE,
3.12m; A—RBEEBRMRAKDE, 1.55m —AEHARKAEDSE, 1.80m; 2—R HEHE BHhNE KPEXE
PR, 6.44my 1—EBAAENRSE, 11.57m; STREWRPEECE, ¥BARINDAXBDRES (]
Coronocephalus sp., Kaélia sp., Nucleospira sp. %) 2R A EH (The seciion 170m thick is composed of 36 strara,
The twentyninth stratum 4.8m thick consists of grey-drak shale and claystone with brachiopoda, gastropoda, pele-
cypoda and bryozoa fossils and fragments of plant fossils. The twenty-fourth stratum 11.94m thick consists of
greygreen clay siltstone with claystone which exhibits Lioestheria fossil)

160°

0 4.5 9 13.5m!
——

B 3 REEBTENRDAELBAZWHEE (3D
Fig. 3 The investigated cross—section cf the Wutong Formation at the Reservoir of
Qingtai Forest in Chacxian of Anhui Province
ITRESEEE (RTEZEHHMRP . 1I-KAGARKARDYE, 13m 5EHARATACRAR BEER, 10—
REGMPRES, TE, 0.6m; I—KERENDENPRES, 3.6m 8—KEATERNAXBE, 12m; 7—
REDDEXEENDRES, 3m 6—KEANAXDSE, 0.7m; 5—RE|GHVREH, 0.4my 4+—K2B GHPR
R, 0.4my S—KEAGMBRARAXDEESRAEE, RESEBMEEMAS, l.om 2—RECHDRESESNPER
E, 2.5my 1—RAGBHREMANGEDE, RIE(The scction at the limb of a reversed anticline shows only the
upper strata of Wutong Pormation 26m thick, seperated into 11 .trata, in which the fifth stratum Im thick consi-
sts of grey fine sandstone and silt claystone, the latter contains pelecypeda fossil) ,EI#E]2 (For symbols, Same as
in Fig. 2)
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B ¢ REMEBAFHKELBHIIMER (FH

Fig. 4 The investigated cross—section of the Wutong Formation at the

Rongqiao Reservoir in Hexian of Anhui Province

FRAZAEBA (RHBRTBEL): U—KAGHEGANEEDE, RELIRAZTHEEE, >8m, 0L H, 13—K
AeFARAXYE, XRBERE. KAERPRAE, 2m R—KAGBHEEDH, 1.5m; 1—8g, KAGHDR
FE, 0.08—0.15m; V—RHGEEAEDE, RWBEH, 3.35m; I—RAG. KEGMPIRE &, 0.05—0.07m,

S—REGERHAXDE, RERXEERE, 1.3m; 7—KA,. RLERPRESE, BENDE, €6 mEsh
RRMA, 0.4—0.47Tmy 6—KEABEREE. SBAXDE, 4.4m; 5—KEBEES BRE %D &, 2.55m; 4—
RO, REaRERPE, 0.02m; 3—RABREEEFLAEDSE, 3.30m; 2—8 4, K BB DEE &, EERD
H, SHEYER, 0.25m; I-REAGEESHALEDS, 6.9m 5T Rk G4k 4, K %56 Rk B (&
Coronocephelus sp., Striispirifer sp., ZH{LA) BHEESIEM(The section shows only the lower strata of the Wu-
tong Pormation, which are measured 25.5m, and seperated into 14 strata), E§] FE 2 (Por symbols, same as in

Fig. 2)
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Fig. 5 Diagram of the investigated section of late Devonian Wutong

Formation at Longtan of Jiangsu Province
Bt REA (REELBEM: 4—KREGhARAEDE, ANAREESE, SFETHL BE, 7.6m, 5t
BTAREZSBRAEAERSGER B KECHBHPRESY, 2.0m2—KEEHARDREL, S&RAR, 0.5m;
A—-RLERLVBYPE, 2.1m; 20-REBEANAXEDE, SHBLAA, 2.9m 9—KBEHE 1.9m; 18—K BH
BYE, 1.5m; 17—KEABKLEE, 2.2m; 16—RTBARRKKPRER, 1.6m; 15—KEH 88K AEDEX BPR
B, HERGE, S8ita, 4.7 U—RAGEBANAXPSE, 5.4m; B—RKEAEANEEDS, SRGL
FH10.0my 12— AEEESE, 1.6m; II—REACHARAXPETRDRES LR, RBSATH T K9 B,2.7m;
D—KBEIARENAEDSE, AiHLE, 5.3m I—KBGHBHAN AR, 2.7m; 8—K fEHESARE
XPHEEE, 6.3m; T—RABEBEPANALDSE, 3.6m 6—KFEOIEXMUALEDSE, 9.7my 5—KH BN
AXPHIKIRGETE, 3.5m —KEGHARAXEPHSKREGHLEE,11.5m; 3—KEAAREEDE, 3.3m;
2—REBEBHANAXPDERKERETSE, 5.1m; 1—REATTE 3.6my KIE (The section shows only the upper
strata of the Wutong Formarion, which are measured 101.1m, and seperated into 24 strara) o BI#IEAJ2 (For sym-~

bols, same as in Fig. 2)
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Potter% Wy L1k, FFLABMRBERMETRERMILLT', WfERT —fi Al B & kxt
LBAABHAEERRRART T oM. &ERERW RD, LAAMESEMRL ARAH B
SR EHENTI—149ppm. HRLLEEE AN (B) &t (<45ppm) b, ifALITHE ik A
RFREAOGW B S&E, XPWFOLBHANEBIBRESEMHEEME R&EIIK (Toppm),
LERILOAARMZAWEARDWERE (77ppm) CPEAFMEE . R BB ATREE
HEHRER, BERK-BRK. XFRBEHBR, &6 LR EEWRHKE, TFE HEETHE REFN
&R

F1 XE@H (B) SRS5EAXEPHPES AL
Table 1 The constractive values of boron content between the studied region and the

known environments

bicd :3 1) AR OB H {8 (ppm)
ARHEEFTFOHEL2EZSERLERS 5 79
AR B FRHESUESERLLARS 5 29
EXHEMGKENEBSRBLARS 4 149
AXFERS KEN BB EMLERS 6 88
BEARERERITRY 13 103
RHEARMERITRBO 9 45
R KT ORI RY8) 3 77
Fnmy EREMNHREBRRH9 15 44
XERE Y BEEEMNERIGARH) 15 115
FHEFEEF Lok F L REAARR 1D 88 44
R B A bk B LW AR NG 11 259 102

=. BREWTHARKSETE

R THILR, BRATLLEEMRE, BrRERHTERE. LBAZIBRYWN, 525k
BT ERMAALNE? S8, XREASFELAHLAR, BANES, APRLAEAS,
RIEH#EHLA S FRILXAZLMR: (1) BIINEADTE, BlmiRkea K 4—5mm,
WEREHEBRRRMENM 28 (BRI —3,5); (2) RWAE fui B, 62 E¥iER
MEEFHHHFAS (3) LHMEAE, BEEHEDEMEETHR BRE, B5HE ENT
FHEYRFES T, B, bREERRIEERESRRLEST Y, X—%it, 5Ll
BRIV E PR A Bk - K B HEAE, R—Fih. WEBDRVIEE A0 B R—E HEYmM
TR, BRRBRSEARIER M, Wil ER,

WA HTRY, HEH LR HAREWTOHEE23—312) IR, HPE2028WEMHL
ABREER, DEREUMBPRESMEROYDER, REMMHSEEHE, nSEXOamwaE
AR, MR R BRI SRE R Gt BAr, AWK HE (H6—B, O XEMHIR
REBEMBEROBERZERR (BRI—8,9,10); BEPERAHRS &4t DL AR
¥ (m¥iFR#mE22—2E RARNERRF (BN, L@H EHERLEVRNRE, B
B = SN al & AE T

FEATHEML (B, RHERE. SBARDENA XD EAEREHEREH B,
B RIEEHERN. BiRaTmiRasERE, BHER, RoBER—, PERAHITRBE
FHREmRE, URLERBEKRBBHTY; AEDSE, REPDREESEH, ARMERR
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C ' D
B 6 FRXIFEARED S RRE R BB S EHE
Fig. 6 The characteristics of cumulative curves of particle size probability in some sandstone of

the Wutong Formation

A—FWFOMEHETE (1), BI15E (2) #REWEFRR(The seventh (1) and fifteenth (2) strata in the Shizikou
section, indicating the deposition of river bed);

B—iFOHESE23EE (2),F (1), {RRHOMBELITHF(The -upper (2) and lower (1) parts of the twenty-

third stratum in the Shizikou section, indicating the deposition of bar and shoreline;

C—MFOMEE28ELE (3), f1 (2) T (1), KA FAB (The upper (3), middle (2) and lower (1) parts of
the twenty-eighth stratum in the Shizikou section, the origin is the same as the above);

D—HBXEHEHR 6B (1). 82 (2), #/RF K I M (The sixth (1) and eighth (2) strata in the section of
Hexian Reservoir, indicating the deposition of river bed)
H, MEMEEBRBSERAEASTA (B6-A, D), HIREMERE HERE-=/4 WEES
B MREVEUESHEDER TN, DET BESERLAAIRENREREE, WEAEREWT
HEBAHRITR.
FBATRE, BRELBMTHELEEZEEMERIERLER, EBRNEE, PR
BEHTIHA. PP LBER, BARBHERERT LA Bk, WREWM K% LS
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B, ERBREMHEERK; W FHER, &
MK MEFIE R RN, XEMRR BN
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Fig. 7 The vertical section of certain upper
strata in the Wutong Formation (such as
strata 22 —23 in the Shizikou section)

B 8 BRR&MROKABRY FIENE GhbEINE] A RE L)

eFig. 8 Dductive diagram of the transgression direction in later Devonian (paleogecgraphic data

after Hou Hongfei)
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1— & B ER L 5 4B & (carbonate assemblage in shallow sca); 2—RIGHEEE S B REFREM A (carbonate and siliceons
assemblage in shallow sea); 33— HERE/EHE A A (marine clastic assemblage); I—PEESERIEERBEES (tor-
rigenous ard marire-~terrigenous transitioral clastic asiemblage)y 5—# KA H [ (transgression direction)
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BEHGEZE S LW, RAFERABSRTAEYY, P= Yunnanecllay Cyrtospirifer
Hien, ZEWMGHEBRE—HN ERASHEY, ENREBEEYIA Leplophlocum rhom-
bicum B Sublepidodendron mirabile ¥ 535 Wt e FB A G ; T R ZR b, 1 2594 b 4l 8 5 48 R 0
MBRMRI X LB, DJLERUELERERERREY, HEXHRMUZLX , RAEFE
B % W18 % (L 7 Bi fungites, Cochilichnus, Gyrochorte, Chondrites i = i {2 % Rusophy -
cus“?, FRWMX FHOREIESA, BESEAEEKDEARE. BHILR SR, FABRER
HiemigAk B RREA BB REAZEATERR, MRILEEHRSE. BEHTE,

I RBX LEAERBENTEE, RUUBREEKEBREY, LEEBHERKTINREFILE
HEEMRHX, mHALEmARILEE, CHEARIITHERS, G—HF (B8,

R _ERAEKANERE I WK B EESERBIE, BLAEREZEEE AR, #Hnd
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M2 FEREREKEAR, X, Kl LRX e Rt E i nilis, wEREFEA
RS E,

& 3 X B
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B R ¥ #9
B R I

1.2— BIWIAKRE fiModiomorpha sp., ¥ x 3, HRNEMM, MERLF, EHEATH.
3— LHBEREMFusispira sp., X8, WM, LEWFO, HEA LK,
4— KRR EEFPalacozygopleurat sp., X5, U, F=HELMR L,
5— KRR EMBaylea sp., X8, MM, FHELMF L,
6— TBiIE M FEIKIE R Orthotetidae gen. et sp. fnd., X8, i, PHIERNRE L.
T— “BRERN" REM“Camarotoechis® sp. X5, g, =HIBEMF E,
QL ERA R EE DERERE TR A E YR
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8— BRIBREHMickelia sp., x7, {I¥, HEHTO, AHA LK,

09— WEEREMLizgula sp., X5, HVE, BHETEKIGKE, TEHLR,
10— /NIERRTRE M dstartella? sp., X 10, ML, PHIBRALRE E,
11— BENXEMHE N “Lioestheria” langtanensis Zhang, X 10, JMsi, BEMF O, HiBA L&,
12— FRMKEMSchuchestella sp., x 10, Jh85, —BEHBATNE#E&, PHENR L,

UL E8—12F A B RFERFARFHERRR)

13— Gordia sp. #185, HEAABREFETORIZ—EHBERY, FHEARE. GREREERAIHRERILERIEE

%)

. B I

1—  Cochilichnus sp. B, SLBITF O, LA EX.

2—  Bifungites sp. Bt¥ CARERE)s SBREMIEIGEN Phycodes sp. (EHRT), LHLZHE, AEHLE,
3— Phycodes ck. circinatum Richterift#s, iR GH LEEMA, =HELMR L,

4— Palacophycus sp. 5, FEMELE E.

5— Lockeia sp. 3, EPIBEREEHNNTENNERFTEEE, FHEMR L,

6— Chondrites sp. M3 CHMBEER), Z{TTHEAPhycodes(?) sp., HLEIIFH, FBA LK,

7— Chondrites—Type C Qsgood (1970), T HEBMEZEE EFTEA LB,

$— i ERDE PRREHKEE, REHTORERA R,

9— HERARDEPHBRRRERE, FRHEAR L,
10— hANAEEPHEPNARKRREER. BF LT LRAZHEDESER, FHELR L,

MARINE TRANSGRESSION AND DEPOSITIONAL
ENVIRONMENTS OF THE LATE DEVONIAN
WUTONG FORMATION IN THE JIANGSU-
ANHUI REGION

Zhang Guodong, Zhu Jingchang, Wang Yiyou and Zhang Shenglong

(Tongyi University, Shanghuai)
Abstract

The Late Devonian Wutong Formation is widespread in the Jiangsu, Zhejiang
and Anhui provinces in the lower reaches of the Changjiang (Yangtze) River. This
formation has long been comsidered as utterly continental deposits. However, recently
the authors have collected a number of marine fossils both in the upper and lower
parts of the formation in the Chaohu area. These fossils differ from the normal ones
in having small and thin shells, being simple in species and genus and occurring to-
gether with fossil plant fragments. These characteristics combined with geochemical
indications show that at least part of the Wutong strata may belong to paralic deposits,

The sea water invaded from the South China sea basin eastwards across Hunan
and Guangdong, then through Jiangxi and finally northeastwards into the Chachu
area and other areas. If this inference were correct, then the vast areas, such nor-
thern Jianxi, western Zhejiang, eastern Hubei and the Jiangsu-Zhejiang-Anhui re-
gion in the lower reaches of the Changjiang River that were previously utterly
continental environments wouid be surely influenced by marine transgression to di—
fferent extent. Thus, the previous idea concerning the Late Devonian paleogeography

of the region under study should be revised.
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