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MIEBUEFI, BREAS . DTSRt A A KA T o Mk, AR Sedty RO R, 19 IR
LA B T I B Ak 5 R AR — R REEREMRE B-FMARES BRW
TR BOTRE. SWRAAER It EHR T RSERLH, H PRI PRk AT 5l
BEEAER, NG TEROTELSEN, BT B AR BHEARE (150—500m$500m
LIF) FICCDZ %R, R TRRBH. WARE, B QRN BRI RAL-E REHFE
It 2 CH B A BRI BB IR B BOR B U8 AR,

LR, EREEYEERLBHMLRIBST RECDD, SHET BN S FRIHR
PANSLER, MBS RS GRESTR) BREALA IR VRAN, BhaATIR 4L, HPL
BOSHF MG A RONRNEE, FHRRRES S, RAFNEN, FOMK
HREEESA TR, B BhOEG, JRSI-CAeMBEHERE. RARTH S
KRL BT AR BRI S, BRFBENEIILT T, BRERB LA S D R, 5. #—
#H OB, XLHXBLARERSY. BERE. RBRAEMDICKUEAR BARE mBX,
5HASBR A BB G, B AR R, RS RESAH N BANRRR A, B2
REAT. MEKIRACE S dA, TP BBDIBR 2 kB, RN E AL & M
BEBRERR., F. WLHEHENE, REARTAE, XS Rk RiE s Rl
T AR Ho £ 4R U7 PR 2 b DA 5K o

PN B Bt K A S R A EEAFR: —HABRGRRES s S—Fb
HER RIGER Bt ACEARFS. wRAS. U B &, Ay itk Aa%H
fiE, XAXFRIAM B BT RERN, T emEbahl R BERRAE —ER
Mo

—. AR5

AXp Bt KEARH—-ERGHEFHERRKE. & RE QK BH . MAKE.
Boat A RTUAAR, —~REBBEREF, BREEE, e, BM30—4m, BHIIIS T EF
HECUIRFFIHEASEM R T (HEET):

7. R, BREEERRKE. 8. SRAMERKRSELE, BRAEE AT AN

RREEL HHE. FRARLIERATH. BAASHE, AL ZHA-FHE

1) Eibp, 122395, 1982, JUAURSREMFER B RIREE, JEAEMERSHE 18, F 1103,
AX19864F 6 AUeEl, 8 AKE, FE4LRl.
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(Heavy line is South China Sea boundary in map)

1—H =228 &8 (Pre-Premian old lands); 2—B - B[k F 1l 4F & (Radiolarites of Maokou age of ecarly Per-

mian); 3—B DM EMIAK S B % (Radidlarites of Changxin age of Late Permian)

REy#AE, RAFLERE, PORHa. FRA. b RKE, 5%, BAR
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- R BREHEPEBEER GURAR) BitdE. B RR REXRT &, BE

AEE, REWHREE, £HAOREEHECER S AR Ha. FE amd
BRALBATEER R RS

5. &K, BWRGEPHBRRMARKERTE SH4. FRARLDEALSFAB RE
4. REBEARBERE. RAKE. BREGTBERT & AAF MPREE, B
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M ERTIBRREFEIER R, Bt R mEmNEi TR REAR+ 21500, Rmiat R
URRES BAMBRTREA L. f, FTEASARM. XEAFRABL, KEdtaa4a L
B IR FARAE, WTRERBRBH A=A A 2 &M R T RIFEL.

=. R4S
(=) EES BESH (R1), KR EEE R 2H SO, (&ih 56.52—
73.58%). CaO (&1t%h8.91—19.14%) HR, HubRIHRD., LIE 6 B ARE & ERK
SHRAEMLE 1 4 BAHREFBBRES RaHEk, #TH SO M ALO; &1L, Wifa# Cao,
SO &1L 8T, HpZExh BN S0s, FEMES—108%, WHEE REBKRE, RBIE
Rl AR EREAESRER

Table 1 Chemical composiiion and comparicon of the radiolarites

4N 1y 2D 3n 4 52 6¢2
5%
Si0, 66,92 73.58 56.52 83.67 89.15 86.90
ALO; 3.10 3.92 1,66 3.30 3.45 4,60
Fe,0, 0.66 0.76 1.08 7.74 0.58 2,70
FeO 0.44 0,93 0.19 - 2,19 -
MgO 0.57 0.99 0.8€ 0.50 1.05 0.80
Ca0 13.88 8.91 19.14 0.40 0.24 0.10
Na,O 0.36 0.54 0.23 -1.00 0.22 0.40
K.,0 0.48 0.62 0.29 1.42 0.53 1.00
P,0s 0.07 0.11 0.03 0.10 0.04 0.04
TiO, 0.13 0.18 0.09 0.40 0.22 0.14
MnO 0.04 0.03 0.01 0.30 0.03 0.03
co, 10.22 5.95 14,94 — — -
H,0* 1.27 1.55 1.30 0.85 1,17 2.30
H,0- 0.53 0.39 0.20 0.10 — 0.30
S0, 0.21 0.54 2.63 - — =
S0 0,11 .+ 0,06 0.18 — — -
c — — - — 0.11 0.65
B # 98.99 . 99,06 99.35 99.78 99,71 99,96

) BHESBEREREIR A

1, 2—ReggRkHRE (W TEDEARH, HATGs—22, Gs—24)y —IEIREMRE (EI-%

LE-DHARA, FESGs—18)s i—ABRHENE GIEERIXRG&SR) s— IR aRHaSE (R
EHEPREPE T _REWRTERRE)s c—RARNESH EBUNRHEERTERSE) .

EE Sy BB HEFRERLTERY, MESHF %S bk, AKX R
= RALSIO,, #5Ca0, SOz # K.

(O §adsy SXHLMHELsW @2), BShEy A RREEER.
ARG ARVIVBERY LT Y. HSBASER. HHARE, LRGBS b Ak h/hR
MERGRRKEERAR BA 1), BHA—RRHE. AMEELRE, LK% 0.4mm, S
HRELEHEAEAEAR (AEMBNR HABRF, HABNHRFERRAR: MR
R qt BB B4R A ARG RS AR (BH 2). HRERIY BBB SXRER
IR A. EFAMBAENGRA BREMAEHAGESWRGMBGREERAR @
3)o BAEHDHERES, wAERHR. RaAMBEAXMPIEA A, ERE EHHEE
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) Fig 2, X-ray diffraction wmap of radiolarite
1—IR LRI ST R (Giey nodular radislarite)y 2—BE&ERKETRE (Black bedded radislarite)

\
/R A BhR 2 Bcith. Ryl AEBEAE AR
RURE R R (ERRIE 71, WA
Gs~22, W)U FoREEL EED
Photo 2. Radiolarian, composed of quartz
grains and very fine siliceous cements
(crossed nicols, X 71)

Bh 1 &ERBMAE. A
B, EhLERT AE, ERARK
B Akt x 20, W R Gs-24, EJIJTIE
KEH LHD '

‘Photo 1. Nodular radiolarite. Small white
sphere are radiolarians; the middle part

is represented by shells of cephalopods?;

the matrix is siliceous mud (plain light, X 20)

MAXR VRN LT H. BB %, REEFILR.

=, RNE
(= XFRBAXEE TELTRARREMOET, EREHHRAMERELR

Wik, BRBDERBERS, RETHARELTEHHKERTER,
(o) BREE X EmEGRA AR RTARN— FUNE Bas &, o6 T8
i, BEUTRBERFEAFARGZMBHER: (L) THEHEE, HERGRERKE. &
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R 3 BREHEE. AEBBCYEE S,
%ﬁ%@%%ﬁ (BRI % 38, AR Gs-11,
OISk M 4 )
Photo 3. Bedded radiolarite.White grains
are radiolarians and the dark part is silice—
ous mud (plain light, X 38)

B Rk
A ER

SlOzﬂﬂii&%

A B L AR

Fet b oy HEHR
T BB RBE LR FYTT
A —5"2/10%F) (10%"/10—10%4F) HNAREE

Folk—Mchride
R

HitESEBBU
T -5"/10%4F)

BRI B
KR ARG E

B 3 oA -TUABAR=MRER L ER
(B Folk-Mcbride, 1979)
Fig 3. Diagram of three hyposthesis of the origin
of radiolarite-shale rhythms
(from Mcbride~Folk, 1979)

g8 3 3
Dl 10==/%)

WBH 4 PREE HESERRRDEREN R
BERRTEETE GEEERS 4.50m, I~

FERBEL )

Photo 4. Rhythmic stratification. Continuous no-
dular or stratoid radiolarites alternate with siliceous
shale (lens cover diameter 4.5°m)

RoE. REGBRES R H MT A4

B, BHBEE h 20—30cm, LAEER

KERABREE, BRRA R @R
FE, BEESEIRMERT . &R
RErEEEEnREL. FHA st
BRBMGTH. ALK, AR
&, WENEARLY. XFHaBEN
BT & Hhsh G A o SN PRI s
(2)hEBEE, mREGBRRE R
w RRMEREMT SR, PaE
JB B 12—20cm, B B AMEERKE N
FE, PEBRREEE, AFEREM
HEMERE, LRAHILEMELRE
BRp. Mo TE CAIRIE S A A s
WA, FHARE, o6 T iR Am
R e, TEPROL. WPHRE
TRET T M KB, IR A TR R Ry
£MIRE; M (3) EEPER @R
4), BRGNS s, BERMS
RERMKBATRAE R, DRBEE
15—25cm, iR 75]; 13—20cm, ¥
RERREATE, HETREN. R
wchp st i Sh, AT TEE IR Y

FH. WHESHLRALR: BHEH. WREBRESE, EAP B RERE GUERD
AT, ERBEEESAHEFEIBRE. AXEG APRRNRE, ERE=HEE @&
3) @ F—FMRUEHE. F. Davis (1918) i, fliA SR O SRR DUR A R A& R R,
JEAE RS Y B sy MR S AR T R RS s S RIS LR 4 “FfB UL Garrison Al Fischer
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(1969) LAR Fischer (1977) #2 . TN BT RRAMRBESE, MEshhbGRINE, Wik
HRAESB RN FRREEAYRER = MR HE. F. McbridefiR. L. Folk (1979)
SR W hR R — RS BITR, TR b R —Fh
Bk M) LR, RARERABRPRE. MEK
Bod BRI S W RRE SORT, Bt ABRE LR S
SR oy ), BIMRE, RERAHE, T2
Lt T 5% th UL DR . TR £ RS B B
M aH, UMEFRNEEER, SHSBNE B8
R R T HRE,

(=) FREBIE EESHTFRRALS, @
REEZRMEREIELE DL EHRBI AR, &k - - — ~
hB R R 2, 2 B Ek SURBUN F B , ke /N —, B s, BT
RBHEAL, B A, B30% L E. o ik X 130,
B—RREE, MR, SOl TRl HiGs-2s, BUI TERERALLIE)

Photo 5. Radiolarians, exhibiting

%#%; &I\Hﬁﬂﬂﬂ%*@lﬁi@al&%, Eiﬁ?’é“ﬁ??ﬁﬂi%ﬁo a distinct concentric structure
BRAKBORRES RS, FaBEXEaEEERRY inside the bone (plain light, X
HFEBBE2ZE, AATLBE, M Ay, 548 130)

R ERRAR, 2HEE, KDENS, ki, wAEREN, —RRERE, ERTTR
HRMEHREOMEE (B 5). & B AMETZABMFSEEE, BhaREEEN, A
of FT L O A Bk R 5 o FRRES B TS S B, AT DA ELRE £5 R R T AR UL B AR (R
S RERREHBEM (hardground) W, WRARMERITATILEYN, BREBWETELR

WIRGE Begh (R M SR 1R A 7 4, AR AR T8k B BE b 150—200m R EL T fo 5B AN £t
PP e

W, EREEAS

B My St A A A R B AT L AT R B R RE. WS B 53 b e 3%
Fy WA SR EAA R,

(—) T®MH*EELESAEE HARHERHFER: —FNEERSAETFEAE, KR
RBCIBAEE, KEEWRD, B TRECBRRES A, RETEABREOUREED D
E ROV B RN ELRMEHRBEREE, FRARDPRELA. A, SRR,
AT, EFEFTREREMMARKER, Kbk T A4 EAMR 8RR IZ M ERNAE S
AWMU M. B —RRERLE, SMERMREHERBEERTE: FEAREAERKD
BB AT, PEATHERER ST, HRES T Neogondolella liangshanensis,
N. guangyuanensis, N. bitters, N. leveni, N. paraleveni, Xaniognathus elongatus, Prioniode~
1z sp. %, MEEDUANREEGORREMYTAHEERE, PECHH K SRR S Hy 700,
B Cathaysia sp., Acosarina sp., Waagenites wongiana, Paryphella orbicularis, Spinomar-
ginifera sp. %, %ﬁAfiﬁﬁ?ﬁ@ L& An & b e fot 30, T IRHA YR 2Ly
Bt ERH A K.

() hEBREAERE  WHAIBHASHA. FEAKE, FEERMLY, BN
B-pRFEMEFEDAART, KA hSWAA RN, HIROMYUER, XPUXBLSHE
#t (Tapashanitidae) HFEER £, Zn Tapashanites tenuicosiatus, T. chaotianensis, Shevyre_.
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vites sp., Pseudogastrioceras sp., Pseudotirolites sp., Qianjiangoceras sp., Sinoceltites sp. %
FRAZIFMRET, EREARRPHE /AN ZERN. LA RRRRT B AREN #IRR0
PR, ERRLSARE, U RARRIERERRS.

(2) EBHAELHSHT HRAAEHHAAMRMEL, LEHESA R, A, FEALE
B, EXBEFECRET L. B ACRRI LB, MEMBIIBRES, BOrRER
. BETH R ERABBRLALE. BWPEE EEH Cenellipsis sp., Porodiscus sp., Sty-
losphaeridae indet, %, HAMKRILL, oRUE, CRBBIENM. KL HE
HMBRZEARMWEE AR, KR F 5 T8 Pseudotirolites disconnectes, P. astaticus(JKL) ,
Pernodoceras srofiatum, Changsirgoceras cf. sichuanense, Pleuronodoceras tenuicostatum,
Rotodiscoceras sp. %, REWZABNAPILHE FRAEEKS K, 5 UHATF BilhEE
REF, BHFENIEBRAERD. WAAREBTHARENZBRAAHAA KT, KEBEALTN, H
AT R WA TEr. SREE, T 2MENEROMFIFPHE LA, '

A, B REHBRALL

oAt S TR SRR, B A TR AT —HRA, ADHN d ek
RTEEEHREE, BRI AMEIRE (CCD) &L THRMN. M TR b e R E Ak
U R EFFEBC?; R. L. Folkfn E. F., Mcbride(1979)WFE T S A Flk B 2o icat h 255104,
WPATERE S BRI RS s ke (198) ERERABYEEM, BHU TR A EEhERE
B A R, M ARWUITRREBIERE EAE, FIADES S EES A Tt 4Kk
B WA, MBARBFE. KFEMENERAOR RREFREMEN, ENEERR
TARENEEED, L5BAOREEAXREAF.

BEES RakH B ERNEBRABLCAASLBR. RREBEMESS X 1977 3 A ghil-
BB R “4pR” B damamigm . “Bgh b SRR shEx o, BIE -fitk
BHLE, LEBRGLEEREPIRN™, STEHMAMAM (1985 METBEEHF L
FOARBS hERAR, WABRS A TCA R PR S Sk 2R Eidh, ko e T
M100—200mB LA T, o HE MR ABR TCCDLLFS, pulAl 1L B = S kR ik
Stdd, MWILBRFES. BRds. GURBEMAELEA A SN, B3 hSnERESA
SELRMER, Bit BARAERB R TRL ~Me e BRI, FHRACRREH hER
BB S Rk R R I SRR B IR TR BRLCTHEIEHE &6, 5 LREE
RIEERY, HIREIHKEE150—200m ) ShBE AT o 30 60 2 RIS h 5 Rk 5% b e s DT 3
M LS BESIIRRE, ERKMXBRENIEZBASI PR, Ik DD 300m L
THRCCDOHIEs EBEBR GRAFR B hgRE EARE GRETD HBEMF, disth
DR PR DTERM LR R ERE, ERBEER K ER R P Ry, #kGEETREN
150—300mek LA (E4),

RTEEH LK RATERAOBKEEMCCDZ A X B A A & mEl, MBI
WK FHEMRERER CCD, —BAIAKA3700—5 0002k, BEEMFTIIES, CCD AAEHE
fyB3h#:. A. Bosellini f1 E. L. Winterer(1975) "% $3 1 A p 3t [X b 4 4R i #3070 B4R ot
R, E=FL8MRP L, CCDEA2500m, BRPLEKR, CCDEAERR M, T ELMiES
4500m, SEARCCDMLL, ARMELQELER, KEFEMHCCOARELBBAXETAG L. FHik
W. W. Hay" O AR RBST RA W UAEJLE REMHEBRPERLALEATREM. 5B 5, LK
FHE. xR, MR KNE, b=, kP Ll (SRR USE mmFIRER
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Fig 4, Schematic of sedimentation and origin of radiolarites

W, R, BABSHY), XEEHCCDRMLEERRZNHCCDERBLUY,

M B S BRI A M TR, A R AL T ULB 5 v A RERIR SR A B DU A LR
méﬁﬁ,%?%uFiﬂﬁwﬁ%@ﬁaﬁﬁﬁﬁTENW%SMm@&w,ﬁﬁiﬁ@ﬁﬁ
@hﬁ%ﬁﬁﬁﬁ%ﬂﬁ*,—&TﬁQJOMmoﬂmﬁw*%m%ﬁﬂﬁﬁﬁ%mkﬂiﬁﬁ
3 B Rk L b 3R RSN MR S TR T R 2, VTR R — R LT
KOO, FE, WELRNAERES AL TERREE VBB AT ILE K, TR S hE
HUTBR B AT ARARER . M RO TR MR IR A PR B SRl T BB B IR

BRI REWER (S0 RE—HRSWAKBEE, K &6 200 B¥% Mo,
&mk%ﬁﬁﬁémﬁ%,xmﬁiima&ﬁiwcmm%m RRIERTE) ks
B Wy SIOME UL TR, B DS KRR IRE IS IR M. HE0Kk, 7ERER B ik Brb 3L
&rﬁﬂiau&mﬂmﬁ¢%mkmmﬁ%ﬁ%ﬁm,%ﬁ&m%akmaﬁwmﬁFﬁﬁﬁ
R R AL AT RE .

OB RENERSHEEEEEYRR. FEES REERRE, ERRIL—KELE
 BUESMBIN A, GEHEEEGHEE. ARERHCORE, B ERNE TR TR
ERi2.4°, TiRSRRFREL14.8° (E5), WESEME17.2°, EPXRHAK hEg =
BHBEIME S B, ZAPEEERTEE. MOREERRRRCY, YihTESH. 7. R
ﬁﬁﬁ%ﬁﬁmk$#ﬁﬂmﬁﬁﬁﬁ,ﬁﬁ%?ﬁmﬁmww,#ﬁmﬁﬁoE%,E%~3
WA —&SRTENER, KKHREKES REW, RUTRRMA BRE ik, X
RAMMARG TR SR, W H. R IR s Ui ) 2HRY
WSk, AN, ARETHTF GbE) mELELE, EARKRREERSEME, &%
BaEE, RERSRARERNE M.
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Fig 5, Paleogeographic map of the Late Permian in Asia
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RADIOLARITES AND SEDIMENTARY ENVIRONMENTS OF
THE LATE PERMIAN DALONG FORMATION IN THE
NORTHERN SECTOR OF THE LONGMEN MOUNTAINS,
SICHUAN PROVINCE

Jin Rougu

(Institute of Geology, Chinese Academy of Geological Sciences, Beijing)

Abstract

Permian radiolarites have been discovered in southern China one after another
recently. They are mainly distributed in Daye, Huangshi and Guanji of southeastern
Hubei Province, Qujiang-Renhua of Guangdong Province, Leibin, Nandan, Tianlin and
Baise of Guangxi Province and Guangyuan of Sichuan Province.

There are two types of radiolarite in the Late Permian Dalong Formation in
this area. One is black bedded radiolarites, which are found in the middle and lower
parts of the Dalong Formation. It is composed of fine-grained limesiliceous sedi-
ments and less muddy sediments,with horizontal bedding and rhythmic bedding,loca~
Ily rich in organic matter and pyrite. The fossil assemblage includes planktonic and
epiplanktonic faunas such as radiolarians, ammonoids,” conodonts and thin-shelled
brachiopods and a few benthonic-faunas such as foraminifers, ostracods and solitary
corals. This type of radiolarite was formed in outer continental shelf and basin en-
vironments where the seawater was deep, quiet and partly stagnant on the sea flo~
or. The depth of seawater might be 150-500 m or below. The other type is grey
nodular radiolarites (or ribbon radiolarites), which are found in the upper part of
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the Dalong Formation. It consists of microcrystalline calcite and quartz, containing
nodules and exhibiting' evident rhythmic bedding. The biota mainly includes radio-
larians, ammonoids and conodonts as well as a few foraminifers; sponge spicules and
calcispheres. Radiolarites of this type were formed in the uplift areas of the sea
basin and slope environments under the influence of bottom or oceanic currents
when radiolarian oozes were not consolidated. The depth of water might 200-300 m
or below.

According to sedimentary and biotic characteristics as' well as paleogeographic
and paleomagnetic data, two points may be suggested as regards the origin- of radio-
larites of the Late Permian Dalong Formation in the morthern sector of the Loug-
me, M;qnntains, Sichuan Province; (1) radiolarites were formed by in the low-lati-

- tude equatorial zonxe amd the southwestern part of the deeper water tremch (or chan-
nel) between the Yangtze plate and the Sino-Korean plate, e. g. the northwestern
margin of the Yangtze Sea; (2) the sea-bottom topography, sea-water depth and
circulation of water currents as well as the change"s’in oxidizing-reduction conditions
are the main factors determining radiolarite types (i. e. black bedded radiolarites
and grey nodular radiolarites). '
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