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AN F B =

RERXPHAWRBI A, REEVTRL RS RONEFTE, BENLETRSRETT
R, AR A b, NN P A EFENREREAREER, BB, FHOREBR
o REBRMPBAMAS A — R BHEE . THNREZ ONE LA E, BN T M8
BTG RLFHRF kBE TR R 3 Ko NMBHANEFRREREFE TR, HET KNS
WA A, R AR R R K ok K T o

X HAE WIE EEGTRX HESER RME 465

HAERKY, £RENERSREERN S/, BEFRI RIS X g gk r — S it
(RAHEDTRR AR EENTEETHE-NMNIROER, EHRBAEL , HhEha
HAEE, 250K 35 B, BT 11 B,LL Tapashanitidae, Pseudotirolitidae, Pleurono.
doceratidae 3 IR RE N L. HHREFHBXEMR KN PR LESEERNBX,

FALTESNHREEBHAIMNERIE  EETXEBRRBERNESRLE, KM
“BHRE” ESES T EMEEH AR BB TS AR MAR AN ERETOS
Hito BN B EEHGE _SHBHANETHERREE —EE X

g A SE R AT )

KM AELIREEND AR, RIFRINE MR B | O BA 00 B - 4R - B B 2 A F
HEHFEREBXEERES AN, HETHERBGEERE D, HEEEEHENIRRET (EE
2o KHIBH A ARENER, —BRAMEER, /N TESGE:; —EREERERELHH
Ho FEMEHEEETRILANTTH.

1SR

EENEFRERERMUGCEFNEESR Y. EMNBEEEERO EHE EIMNT
2 HERHIEE.

FEEMBOR, KM (1982) N EFHANEREHRE — B4 HMBAIEAN 2.4°S,
McElhinney 55 (1981) By s A ¥ ¥ 12 ) 4R R Rl 0 gt B B X A — B AT TR E AL AT IR
HEEX 1.7°No LR PORIAAKE — B IO TR EM T, BRW ERHE B, X—RME
KA T B BB R ENEN . WEE 1 &, RSN S MR TG BB &AL T 8
Jtgs 30° DINHRF R I 5 — ARG EIEM R F SR AEENES R GEE 2) IrREE,
BlAK & BUR ST R4y Fr FE IR RO IS FE PR, WARSERE U R R B A TRl L B 4 20° BN
B H R T RO B AN, BT RIGE R RIS S A SR ERIB R Flusirella, Cene.
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HE1 HRBE_BMEPELLHE

Sketch map showing distribution of late Late Permian ammonoids of the world

A, BARIES C. 3, G. NRHESHR, L AIE, lo. QIEXIRES, Ir. #i1, K. agEnfiE,
Nc.4gdt, Sc. %@, S. BHME, T. FEK, Tr. SFEME.

liipsis, Porodiscus SF(HEIRB),F/NMM, HAEFBERBEEX . HEENSENERENSE
AMEERZIY. LZ EFR, RIFAREFRENERE RN, AERXRBHFXES
RIREENTH BRI

2.RE

KM AEENNKAET SR, XRREHAREN M EXORE, BedS
Qo78)B R, RMHH AR DT RAE KBTS, EMNNAGHRE, ¥ REAR S0 IR
FNENERRREBEORENERPEE. FHECASSHET R - BLHAEERNBRE
B AL FNA RN A RO F RGBT REL R, RIRRER S 4 SRR S AXH
MR LMK LR, DRPMREREE. ¥ ERERERRT. ERMNH,EHE
MEELFRERE. BRHING,RIENEE REGILHKROEE 200m (WHENR,1979),
BAR SRR, PIA B A RANNBRE S, BB A AR RAESNF R, NE
ThiREH T L, AEREL K. FAEEEQHRMEA B FHX, BlEKE
200m Ao HEb i, M 5 AL EERS BRNRR KRN bR AR THRER
FlLfle —FhEIEER T EER GBI A, A, B, M SR
REX, KREH—E, MR BT RICGEZ ISR A, &5 8(1987)iA%, Z&4
RI, v RE LRI R AR R P R D AR LR, RIS TR By SR A M s s P
RS, E B AL A T, R EEFE RGPS, BRIk S8 o N ot 4R B BB Jb i
BRI RE LS B S, ER N HAT 2 RERERALETEME, BR THREKTH,
H—EEEINN, ZRAKR, MR TRIOG TR B, RGN, BRRENE
Blo TIRW—FUA, WM H G E TFRI KRR RIS DR BAIHIX , i R BB AR
—RE—EN.

WA A R R R RGO AR T MR A M R B R B REIT. %MK
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The distribution of late Late Permian ammonoids and radiolarians in South China

1.3 (O1d lands); 2.% 4 (Ammonoids); 3.5 4 i (Radiolarians),

AEEEEMIEERR, RETOHN 3 Fs i

1) A5FEA TS HFMDEABER, WERHERER, ERBIII T LF
KILWHEGHRURE, MAEEFTERENERKER,. FHLMEES, oFHE, LU
Tapashanitidae, Pseudotirolitidae F1 Pleuronodoceratidae HYEY R EEAER, 0 Tapasha.
nites, Pseudostephanites, Sinocelrites, Pseudotirolites, Pleuronodoceras, Chaatianoceras,
Rotodiscoceras %o FRAMBNRRER, KEIAHEHKOELENEMY T, RESTH
Gondolella subcarinata, G. changxingensis, G. deflecta, G. carinara, XEF I HELTE
FEWRKERE, SHREER KIS NERE. A REBEN 7 BRHBX . &5 A BB =
BEMMRENFE, RERTF. BB A(1987) Xt — &t KA RAF 5, AL
I B R M R B s AR T KR 150—300m SRAFAOBR BN R 28 722
DU/ 2 3 B AR R DO, R MRS D T, B Paryphella, Paracru-
rithyris, Crurithyris, Fusichonetes, Waagenites %5, REYHTFRIRE SRV T IR
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B RAEBEEREPEKRENTEN.

2) FASEREHE R EREH. 8t aROBROBERLENRE, MAESLDR
HEAEDRERUNATAREK. FAEF-TRARREAT, NEIH Pseudotirolitidae F
Pleuronodoceratidae I Fo REFRBRHRMBEREHEETRAERSD, BEREEY
Flustrella, MK/, Hi2% 0.15mm, REBNELZRBE, RUEBEREXNTET,
WAL RE(1986) K, BIE KM Planolites, Chondrites, Rind Burrow, =T RE
Bra MERTE S B Ekdale (1977) B R 3 Fhidt b b GG ATRTBE DA E I
XM, BHEEETRABERAHRELRIGEL. BARMRETREDEABRERENE
HAEAKR,

3) HAEFRRLERR, BEEEBEANENADASZLRRPBBNRFE. WA
Mo REMEETERNAHEMLR, B —RRERT, B NS T4 Pseudotiralites, Pleuro-
nodoceras, P*THHIRE . PRV ELMENLLAIFMERE —& , RERSFFH Cruri-
thyris, Paryphella, Waagenites, Leptodus, Etheripecten, Pernopecten, Wilkingia &, i
BRLENTEA. BERPBRER T KBEERNRREKE,

KM OWEYIEN ST ERRHARA, 18 =M R BN BESRE LR —0,
RIEEKE KERBE—H o XEHK KRR, FAATHAEL.RUERFAERRAKX
F R EEEE, TomERA A, Rt A ED, REE,

1 O rFRIANEEXNLETRER
Content of chemical elements of Changxingian in Changjianggou section Shangsi,

Guangyuan, Sichuan

TE
Na Fe Ca Mg Mn Sr Ba Cr Ni \Y
B
5 BEX |1 1.5 >10 1 0.023 | 0.1 0.055 | 0.0025 | 0.001 | 0.005
3 5 5
(5—-17)  HzESs 0.5 0.061 0.045 0.08
4 BEX |1 1.11 | >10 1 0.043 { 0.12 | 0.167 | 0.0039 | 0.0034 | 0.016
3 5 5 3
(10—142) HZES 0.11 0.07 0.0024 [ 0.012 0.056 0.0386 | 0.021
3 wEX |1 3 5 1 '0.01 | 0.08 0.01 0.0135 ( 0.03 0.28
3 4 3
(8—92) FHES 0.08 0.0845 { 0.02 0.0968
2 ¥ X 0.7 2 10 1 0.11 0.1167 | 0.011 0.0057 | 0.0073 | 0.0237
3 4 3
Q—78) FHES 0.216 1.2 0.004 | 0.0667 | 0.0035 | 0.025 0.0125 | 0.0014

BRI E 1987 £,

WAHEANETREROENL, BEFEKERAEEFNIOERE. BHRERASHY
KB ER LRI, CoNi,V HLRGARL Sr/Ba LLEA LIHE/REM 5k ;Fe /Ma
HETREERREEIL. BHINY Cr.Ni,V &EKT 40 x 107°, Sr/Ba thE/NT 1,Fef
Mn HERT 150, XM EALAK EESE TRMRESHE. Kz, Cr.Ni\V #B&E, S1/Ba
EL{ER, Fe/Mn LLfE/b, —BEEREH. THEHME &AL T EF R BT RY
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m- T EFRTANERXNET TR 2 @80T E

Specific value between some chemical elements of Changxingian in Changjianggou

seetion Shangsi,

Guangyuan, Sichuan

H{E
Ca/Mg Ca/Ca + Fe Na/Ca Fe/Mn Sr/Ba Sr/Ca
gafr
5 . >10 0.87 0.10 66.67 1.82 0.01
4 >10 0.90 0.10 25.90 0.72 0.012
3 5 0.63 0.20 300.00 8.00 0.016
2 >10 0.83 0.07 18.18 10.61 0.01
EipBRNE 1987 F£3M.
F Il FIRMFRUEREMNNEETESR
Content of chemical elements of Changxingian in Xinhuai section, Changxing, Zhejiang
i Na Fe Ca Mg Mn Sr Ba Cr Ni \%
4 iﬁ{ﬁi 0.5 3 9.99 3 0.13 0.1 0.015 0.002 0.0015 | 0.003
Q1—258)| FEs 0.025 0.0008 | 0.0005
3 BIE X 0.104 0.931 10 1 0.0062 | 1 0.01 0.0016 | 0.001 0.0035
3 4 6 5
(7—202) FHxS 0.0192 | 0.062 0.064 0.08 0.0003 | 0.038
2 ¥ X 0.82 1 10 1 0.0086 | 0.82 0.012 0.0054 | 0.003 0.0062
3 5 6 4
Q—6E) | HES 0.162 0.0145 | 0.162 | 0.075 | 0.08 0.002 | 0.0252
1 B X 1 1 10 1 0.03 0.1 0.01 0.01 0.004 | 0.004
Q=) HES

BHRBE 1987 £3Me

IV FHIRNFTREERMNETLETROLEE

Specific value between some chemical elements of Changxingian in

Changxing, Zhejiang

Xinhuai section,

i Ca/Mg Ca/Ca + Fe Na/Ca Fe/Mn Sr/Ba Sr/Ca
BN
4 3.33 0.76 0.05 23.08 6.67 0.01
3 10.00 0.91 0.01 150.16 100.00 0.10
2 10.00 0.91 0.08 116.28 41.00 0.082
1 10.00 0.91 0.10 33.33 10.00 0.01

BN F 1987 XK,

FARHE B, LIT R & BRI TR 2 (8] Ee B A0 28 10 R H 00 24 I A o R B o
NI e B RITAEE R L TR, SREAGE D BT TEZRNIE (&
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! 0.01 100(Sr / Ba)
STRCIND < P (Cr,Ni,v) - 0.01(5r/ Ca)
. r, Ni (Sr/ Ba |
- 0.2(Sr7 Ca) 00(Fe / M)
——Sr/ Ba 200(Fe/ Mn) Cr ~——Sr/Ba
—-=S8r/Ca === Ni ——~—8r/Ca
------F¢e/Mn " v - Fe/Mn

BE 3 IS g EFRIIANERXNETF SRS HE BE 4 BT EXFRIERXRE T TRSHE

The distribution of some chemical elements of The distribution of some chemical
Changxingian in Changjianggou section elements of Changxingian in Xinhuai
Shangsi, Guangyuan, Sichuan section, Changxing, Zhejiang

AL 4Cr TRERET 40 X 107%, Ni,V FEFT 50 X 107, 3N onREESHANEL
#IREo Sr/Ba LLEEKT 1,if1 Fe/Mn [LERBAL 3 DISNER/INT 70, BAAL 3 #Y Fe/Mn {H
ERERFREHT Mo FERSE, YRBOAEREAFT Mo g, LRTRSRES
FLERPLESAR BN EFRILERSIE A EEERERT T,

FLRMNFHRHE RN A FTRSETAGE W) A ToRZANLEGE V)&
B 1), ZHEFAEFERMNY T LR, AL THE 4 Wi 2,3.4, BA2 3 AF
BLBRAL 4B Cr NIV SRESFAEAMMIET 40 X 107°, Sr/Ba {HE&ET 1,Fe/Mn
EefE#E/ho M Sr/Ba F1 Fe/Mn HWEXE,FHAERNAH AN EFERE,E CrNi\V
SEBMK, KEARENT G ERIEHNE, RN eXhp _StnpRpBRa etk
RS KRB RAIHX o

Pl SoA Bk, M E B H. ) EXESBEFAEMNNNFETR R TRLEAAKE
5 Bk 2 &HIE AR, B8 RERE TRIR.

3.k hREEHE

B EINAKE A A R EERRERREOX, BRER, E£E2UNG BN
EEEASD N BORENRE, ERESHANEERFERBENAAEERE, &58(1987)%
iy g bRy i EI E A 3 A R RE BT I, BB IR EERMGE R, B
A—BAEXEEK . BRIR FHEOBDER] E AL SR — & # T RIR 5
BHEH, KIEANBAERS RBARKEER, RIHREREMR _B2-=38KRKRB2
BRI R K SR, M EEAE. BMNEER RSN E S H AN B S BKEE
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BRAEE, B EAH, SPANERELEKFEEMGZENER T —FEKIRET S,

I Sk B BB R TR AR R SR RIS KN, SRR R A RIS R
BRI K. X MBS LS TTR A EIF SR, RTS8,
1987), i Ca/Mg tbf. Ca/Ca + Fe LRI Na/Ca hif AIDME/RAN il AKEHR
B, # Ca/Mg 2 AT 2, Ca/Ca+Fe Z{i AT 0.5, Na/Ca Z{E/NT 0.2 AJRERKREE
EHMEE; MIE Ca/Mg /T 2, Ca/Ca+ Fe H/hT 05, Na/Ca EXT 0.2, MZER
Mg.Na HI&ES,NEBRMKER. WIN T EHEILE, Tl Ak, ] 08 B ik
Mg AT R E A S AR E AR ANEL, TRLERETREERRE. M
7E RIS, BN EI R, TR AL NE TR L ER, KR A ERHT.

i EFR, FOURSEANABRERIEASBETER, RIEREKEHIERSKIIE,

AR AR BRI R IS A KM R A AL R BT B DR R s A SRk i 5
EASHERERSBMRONEEN, BAMEENSREBRI, LRE AR B
BOSHEARYE LSRN LR, MERAFYOERXS kLBREX (RRE, W&
o, 1987), A MBIEIALERBE X EEET IR KLIES A TERR RE X
(EE > 1985 4 %), BiEEBANTGEETHMXNEAR, B— MEGRRNA,

KPR A AR R SR

KM A R R S EE S AN, MR R IE T RT R R, Wil el
AR AR NET 2 BT B e ik B o X FRAE TS
KM G A HRINER 45 1 1 BefG Bl
o B K 24300 3575 359 24 13 U % AR B9 S 5E 55 5 46
RIA T Wik, AR TIEMERIT. H50,E
1R B anE 20 RREMAZHE
REROERHA TSR, XEERE RBR
TR E, RN RERE, RN e E
kTR . BA FAAE KT AR E A I
iEH K, Trueman (1940) MHE T —LE% AR
R ORI E AL E A E B A (R AR AL E
GEAE 5), R IAFINE ER S AT LR
AR, Wik 5 s B SR G E, 8
HLIFROEE b, EEIOREIFET Kdo M

A KERERLRRCKIOTACE WA sANRE, EOATELRE B,
ammonoids in water D%B%ééﬂ_t: /EEY%E*%%O @Tﬁb@?ﬁﬁ%@

A. Nautilu:f*%.’I;,ruu:u'fir:;z;19C4.0)Sigalocera:; %E%uﬁﬁ%%ﬁa%?&%—t7ktpﬁﬁo EE”H:EI
D. Dactylioceras PR BRI L A E N vk TR NEEE

X FERESHL (Centre of buoyamey); @K S 5 - R =
YRR (Concte of buoyiners 0% -y, (3T A O RIERE BT E0E
io %*%Efo
ﬁ%ﬁﬁ%fxﬁ’ﬂ@%@gs%%ﬁ’ﬁﬂ@?ﬁﬁi*ﬂ%é%ﬁ@’E%Egﬁ@q@%%ﬁ,U\rﬁé’rﬁﬂ@

Wik AR/, Kummel R Lloyd (1955) T ¥R EETE Sk 2 JE R A MIRR sk 2257
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Hl 6 LI AFRNEIIAYK (Co)
The drag coefficient of some ammonoids (Cp')(#8 Kummel and Lloyd, 1955)
= 15.4; 4. Craveno-

Harpoceras, Cp’ = 14.4; 2. Naurilus, Cp’ = 14.8;3. Perrinites, Cp’
= 16.657. Gastrioce-

1.
ceras, Cp’ = 16.0;5. Dowuvilieiceras, Cp’ = 16.4; 6. Dactylioceras, Cp.

ras, Cp’ = 18.4; 8, Peltgceras, Cpr = 21.4,

RLART 21 AMeE ERA RN EMBENES R (Co), REES, HKIE A
K, MR ERBAAREGERE 6)o MIIERMEILR: —BUX, IEMHNERNRKNEE
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— 5 B R/ BRI B R ), BRI I KRR Dok, AR B R e B ERIIRAR AL
BIBL R T RRH R E S %M, ] Kummel A7 Lloyd bRBEAIMHER ALY
o T D 3G 6 Sk BB T, IR B AT 4326 3 PR BL(FR I 7):

P

T2,

i

Al 7 R SUEXAEATRETN K
The types of swimming ability of Late Permian Changxingian ammonoids in South China
A. (EkEESIS (weak type): Henodiscus, Shevyrevites, Parazirolites, Tapashanizes, Sinocelzites, Pseu-
dostephanites, Pseudotirolites, Chaotianoceras, Schizoloboceras, Dushanoceras, Pachydiscoceras,
Trigonogasirites, Pernodoceras, Pleuronodoceras, Longmenshanoceras, Rorodiscoceras, Pentagon-
oceras, Shangsites, Meitianoceras, Shangsilites,

B. EikEEJIB T (relatively weak type): Huananoceras, Rongjiangoceras, Liuchengoceras, Mingyue-
xiaceras, Penglaites, Laibinoceras,

C. kg 183 (relatively strong type): Qinglongites, Neoaganides, Pseudogastrioceras, Stackeoce-
ras, Changhsingoceras, Qianjiangoceras, Retiogasirioceras,

1) ke DFE. XRFANERBRTRTEERIME, Bk Brko FRIGLUEH:
B AE. BEOIESFEOTO8ER, R E S R AT, 5 RER. LRRHEX ik
B ARFIHJ, Tapashanitidae, Pseudotirolitidae F1 Pleuronodoceratidae MURZ IR ABEX
—%, HhERBNEBEIE R, EhRGH I, M ilEkG R HIXRBRkeEH X
4L Tapashanitidae 3,

2) WrkEENBEE . HABSIREE N REER/N,WETIENE, BPHREZEFIR, BF
o BETWMARR TR, ZRGCERELHANB L. BOMFELHEE—EBEE, 7ZHREK
h+ S 5iE. XEREXN Bk ERE TN

3) Wk BRBE. ZXAT LARMERNZE, TikPERN, PINEEXNE, &
RERHEAIR, K. RRARBPIVERERERL . ELOMNELLEREL, #ikEHRFE
EAXPRRERERET 1, 2 K2, '

KM ARG RESRITHR . RS BB HKENHR, HERA L 2B 60%,
ELEIRMERNBESRBERN40%, FRLLAIBGHA TG — SR, HaE
SVBRREAN, ZED, AMES, TERERHX R KRB LR,

KN HA S A B TR I R BE TSRS, FT A S A P A AR AR R A

1) EREHEER, TEHERENBEAR, FEREREZBII. TR
RE RERGEEAERARESR), EFAYERNERK, EREERZERRNK E.
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2) BAKERER, xll, RECBRAFHEY, WhENRBNEREEHHLE, Hd
—HIRARBER, ~WOBEME, BiRHREREAR)TREARL W, BT AKEEL
BN, REER TR RBE KR RE R — B R GRENHFARE, TRERTREKE,

KT HAESHTR, BRZEIRD . £HENAHOBERED, SIRFERRE R RS
EMH M. HERR, AENBHANRERE . EFTXEFHRO, FE-EAZNNR,
AT EBRN IR, RS TLHEESARBU IR EN, FEEUUKRFEA BN H—FF
25y B A AR SR MR R A B o

g * X K

IHE X E, 1986: EE_SBORRKESEYSI—F R _BOBFENEEYANRERNER, T"Ehiy
FAETZ A EEFERERIR X ESE167— 185, LEAZERARRM.

FHR . EFEB . FEEE, 1986 JHEREAUMR_BAHMBETHRBMEREREE L. HERFE,(2): 143149,

WOBILAE JERBE,1983: dWE_SLRKNEBLVNORRSEREAL, FEESE, B§,1983(6)560—565,

——>1984;  RMRHXZBLR=BLWNEEREYE, T4EMER,23(3): 286—298,

fl#g/R, D.V., 1981  HAEXRFPEBE(PER), HE#EBRt.

SERF1987;  M)IERIMTLEER SR EEARS AR HERIEE, BRIBF,33(3); 238—248,

ARE,1985.  —BROFKANRMESER, PEHY,BE,1985(7); 648657,

BB LANE,1980;  HITKXEMAXUANBE ROEN. MEERE4(1): 6769,

EHE X AR1986; EERKXEAH AR R EFEAR A, #HIF%R,6004). 311-320,

BECBRISE RIS HEE. T e R, 1987, SE_B-=IRRFLUELDYE. BRURE,

MEREREXEA,197% REREERBRRRT AR KR WEARE,1979(4); 287301,

FEIL1979:  HFEHRKPOEREAXNDEETHT LRGP, MERE,1979(2); 127—138,

RER BHEBNE,1978;  EEBE_[BELER, PEETEMEFTMH,B128, BEHRT.

EHEIB.EHE,1987:  JEALDHMAXE S HITRESEOHT. MER%E,1987(1); 61—67,

R ELART,19800  JTHEHALEXAHNNRKUERXLTRE, BEFRE4(1); 64—67,

House, M. R. and Senior, J. R.,, 1981: The ammonoidea. The evolution, classification, mode of life and geological useful-
ness of a major fossil group, pp. 289—335. Academic Press INC. (London).

Kummel, B. and Lloyd, 1955: Experiments on Relative Streamlining of Coiled Cephalopod Shells. Jour. Paleont, 29:
159—170.

Lehmann, U, 1981: The ammonites, Their life and their world, pp. 156—201. Cambridge University Press.
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C19884E5 19 H I EI)

A PRELIMINARY REVIEW ON PALAEOECOLOGY OF LATE
PERMIAN CHANGXINGIAN AMMONOIDS IN SOUTH{CHINA
Yang Feng-qing
(China University of Geosciences, Wuhan 430074)

Key words ammonoids, environment, mode of life, palecautecology, Changxingian, South
China

Summary

Late Permian Changxingian ammonoids have been discovered along the Tethys Sea in the Jul-
fa Go"rge, Transcaucasia of USSR, Kuh-e-Ali-Bashi and Abadeh of Iran and South China. In South
China, they are mainly distributed in a southern and a northern bel.

1. Living environments of the Changxingian ammonoids
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These environments are mainly controlled by temperature, depth, salinity and hydrodynamics
which can be mostly reconstructed to certain extent based on sedimentary and biatic analyses as
well as palaecogeographic and palacomagnetic data..

Based on palacomagnetic data, it has been proved that South China was situated near the Per-
mian equator within the tropic-subtropic climatic zone.

Based on biotic analyses, there are three types of biocoenosis in the Changxingian of South
China. The first type is the assemblage of ammonoids, conodonts, radiolarians and a few thin-she-
lled brachiopods and bivalves, which mainly occurred in siliceous rocks, esp. in siliceous mudstones.
Such ammonoids are richly represented by Tapashanites, Pseudostephanizes, Pseudotirolites, Chaotia-
noceras, Pleuronodoceras and Rorodiscoceras, associated with well-developed conodonts (Gondolel-
la), which lived in an environment of a shallow sea with normal water-salinity, weak water-dyna-
mics, sufficient sunshine and abundant organisms, and radiolarians (Cenellipsis, Porodiscus)
which preferred warm sea~water at a depth of 150—300m or more. The second type is basically si-
milar to the first one, but with the occurrences of deep-water trace fossils such as large Planolites,
Chondrites and rind burrow while the conodonts disappeared. The majority of the biocoenosis be-
longs to the first and second types. The third type is characterized by the paragenesis of ammo-
noids and brachiopods, mostly in clastic rocks representing littoral and sublittoral environments.

Based on sedimentary analysis, the ammonoid-bearing country rocks usually show horizontal
and rhythmic bedding representing a weak dynamic. In addition, accoring to content of chemical
elements and their specific values, it may‘ be postulated that during the Changxingian in South
China the sea-water salinity was normal and the ammonoids lived in a shallow sea. All these indi-
cate that the optimum environments of the Changxingian ammonoids are characterized by the nor-

mal salinity, warm and tranquil water, relatively deep basin of a shallow sea.

2. Mode of life of the Changxingian ammonoids

The Changxingian ammonoids were living a nektonic mode of life. Based on their shape, con-
volution and ornamentation, the ammonoids may be subdivided into three types in swimming abili-
ty.

The weak type is characterized by the moderate to large, evolute and discoidal shell, the wide
umbilicus and the lateral sides sculptured with strong ribs and nodes, indicating the centre of buo-
yancy mass nearly coincident with the centre of gravity and with a great drag coefficient. Most of
Tapashanitidae, Pseudotirolitidae and Pleuronodoceratidae belong to the weak type. Most genera of
Changxingian ammonoids in South China also belong to this type.

The relatively strong type has a smaller drag coefficient than the first type, with shell rather
small, involute or nearly involute, oxycone-hraped or thinly discoidal; surface smooth or marked
by fine ornaments. The centre of buoyancy mass is rather far from the centre of gravity.

The relatively weak type is a transitional type between the preceding two types, with conch
medium-sized, convolute, discoidal; umbilicus rather wide; lateral sides ornamented with rather
strong ribs and nodes. The centre of gravity is moderately apart from the centre of buoyancy.

3. Paleoautecologic type of Changxingian ammonoids

Based on palecenvironment and swimming ability, the palecautecology of Changxingian am-
monoids may be divided into two types.

The slowly swimming benthic type mainly consists of those with a weak swimming ability,
which swim slowly near the bottom of a shallow sea basin.

The swimmers of shallow to rather deep water type consist of those with a rather strong or

a slightly weaker swimming ability.



