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Bt B Dalmanella testudinaria B
Dorytreta longicrura(BR %) B#N XEHE

BN

(FEHERE AR T EYH R BER 210008)

nor R E

METICMERE LR T OB R Hirnantia 318+ Dalmanella testudinaria &
Dorytreta longicrura [E BRI RANAT B BB AR Y F B R B EEN T8 S8, 0
R EEEPEROR X AL A R B M AR E B A S IR T R 1S BB K ML MRRIE. TN/
BESME RN ZLRBLHEHIREBRRLA . EBREFHEOTRFREA. &R
i ZR3E LT S JB (sigmoidal type), Bt 41 SR HASE T AR, UEBASE T HEAK , T & F HIFE TS
ENWE . /] 3B Dalmanella testudinaria JEBWI W ERIFE T L& T Dorytreta longicrura &
B RRTHMESHARSE: S —H RN EEBN N E R T ESTERT
A ERFE TR, R AR EFEER O SRES I L5 &R RS 7 R0, %8
BEBKEERTRTFO. AK/DEES M E KB EF K, HX A Levinton fl Bambach
Q97O s, BRI AR D=sXIn(T+DHF K/ R LTI, T A H R A Thayer (1977)
B9 77 35 » B LB X AR B AR SR 0 KN BOY 3.

x@iE ERasy wESd BEX BRpti BEi
1 B
REARE%EXE#" " (population) B E X AR A [H (B E 1, 1983; Raup and Stan-
ley,1971;Emlen, 1973; Emberlin, 1983;Dodd and Stanton,1990),{E# 2 7E Bt a1 f =8 &
AR ER, BN 70 ERFFEHM T REFXFTHHHNE . ZEERWEXTTULN BRR
BE—EERNEEER X, FA—9FHH —#FM IR E—-ER E, 40N

FEHARENMEREMILSETHES.
B TG ID R R BRI R 1L BB A RE 52 258 A B AE W F IR HER E X . 4 3C[F]

« EXRERVEESHHIAE 137208 DM P EMFRTEY EHF AR LR ERFREIN IR EHHEE
(960903),

=+ "Population” —JAH REHFH . 7 #RATD ECEYMEE ) — B RN, BER (1983 (S K
BASE)—HPREEN R R (1992 REEC S Q994 A B RIS T 1973 BIVA“RE
B (& WLBRHE,1977,1978,1987) , A R X —i% %,
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EXHANR, B T - #h 32 {5 B (2% T B3 B i T8 B2 — MM B R & 2D FAE XY
R AR AR ERN (F— 2 E SR REN 2R PR AERE— MR B
FEE N EMRBRA MR, B R AR E R/ B R &R
T (Cinse,1979), K ABRHITENNREFZRMR TN EASHRRTREITEFHRIR
AR RIS, BB 2 B LUAE R 0 iR B8 E L3R (Cinse , 1979) . AR BB 2B 7
AP ERBMEFTRT O Hirnantia S BEP R ES N ES Dalmanella testudinaria
(Dalman) X /N¥E D1 g Dorytreta longicrura Li BB EFHEREFERHEX.

2 ORI

A LR B Dalmanella testudinaria # Dorytreta longicrura BB B B L&
MEMENTEFOMNREAEATNSUENRE ZEEGREHEEAIREEDB KRS, B
Lom; ERMFOMESHEREYBRSKE.F 1. 3m, (LAPHEN S LIGEE 1,883 E
BREE 2.3,

A/
0 10 20 30km M AT
i Al
— R
N _
1 : i) X
Y
# %t
\
! i ’&74 e P
/ A ¢
g o oo
g A
¢ { | =
LR 2N o ,
- b I4 H
L] . A " _1,4’
b . AN
C ’ 7 N

WwE HEh A EE

Location of the study areas

EBEXKABBEHTPRE A “BiEBHE” (bulk sampling) R #£ /% (Cate and Evans,
1992) , KB T W FHF/Z L& 0. 2—0. 3m L WA A FEM, 2/ 5— 10 LML T , 53
TULERNEATES. BB RE LR, TMHRTF OB T IFEANMINESR Eostro-
pheodonta sp. , Fardenia modica, Plectothyrella crassicosta (Dalman), Hindella crassa in-
cipiens(Williams) , {H L Dalmanella testudinaria 1 Dorytreta longicrura GHEH (GETFXH
WBMBHNRAEEDFHRUAXEKR) . MRIVGHMRHRER 20 B 160 B/
WS, ELARBETERE T KEMNEHNE, X BE T ABRRFRPE AN HE
—BRZLEHIN R (BRIEAS,1994) , TR T BRI S EHRYERE. BR, XFl
MR BB MEN B R, 28 Kot A 218 R R A, B & 1% /8 8 (nor-
mal population) (Hallam,1972) . iX f' /& B [ R B < B 3 99 B 3£ 28 fL B9 BU X (Richards and
Bambach,1975;Dodd and Stanton,1990;Cate and Evans,1992).
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Generalized upper Ordovician—lowest Silurian stratigraphical column at Yanzikou, Bijie county ,NW Guizhou,

showing distribution of the fossils

3 33K (taphonomy) FI8 [E] ¥4k, (time-averaging)

SRREVFETEROFRAR LA BROTREN LA, LA HE Hossil
assemblage) BE LA PR BE KB AL A 7 h SRS BN WA E, BIERH & (living assem-
blage) 89 & B AP, R E S FMR P REFEW EE M (Staff et al. ,1986). FEh
ETEFRS,ENEBAAHEG TS B U IX T X EERH GBI, R
XA BRI F R R RMFE BHIRE (Wilson,1988) , X gt i R B %
HBTR. HERASERLAHEHNE S REBIET-A S (death assemblage) , R
MATAHESSERAGHRARFRTAS SHAHEHXEET RANH R UJohnson,
1960,1962,1965;Hallam,1961;Fagerstrom,1964;Craig and Oertel,1966 ; Brookfield,1973;
Peterson,1976; Noble and Logan, 1981 ;Shimoyama,1985;Cummins et al. , 1986; Staff ez
al. , 1986; Kidwell and Bosence, 1991; Cate and Evans, 1992; Cummins, 1994), Johnson
(19603 , Bk A HS SREEFEMNEEASERENFEREER . DXMETHEN
WARFEERE DFEMAMRMS FEFRTASTRES DU AMNEEEYEALEN TR
B, HEIE B R (BOHR AR B RSE RS MR A KM R
BEEERW, XEEAERRY SKYBMAE LT, B #IE 3% (TAZ— tapho-
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nomically active zone) , R I8 I A3 ZU (Davies et al. , 1989),

HEHAETHRSBRT EEEERT R, BN % Rt R b G H & W . Walker 1
Bambach (197142t T B} (8] K (time-averaging) {9 81 &, BB MM S L AA S
FoHIEEE TR —6t e 8 BB S BEE 0 MER B (B I Staff er al. , 1986) ;Fursich I
Aberhan (19908 H T EREESMBA . LEBERITBENAREEM R (ELA4A
SRR F L b, B R 2 H e 5E B it ST R B R R R B0 T E R SR TR IR R
MR P U FRIILTEEZLAE B AR UE LT B ZEILG E4
¥74k. (Flessa and Kowalewski,1994), TEM RIS RS EIMER FEH TR,
Y E N R REEH =7 E# E & (Fursich and Aberhan,1990),

EXHEEREFHMECERRG BN N TAEEY, EEREXE—FEER, B
FET-H B A Y T b A 4 4 (Noble and Logan,1981;Staff et al. ,1986;Kidwell and Bosence,
199D F A AHEMRETASTE MRV BN XA, RRMEHEZELY
AL (Staff et al. ,1986), HTHSRIEEN LGRS, REMKRE L, WATLHANERE T
B H K /NG (size structure) REH £ KBk (Noble and Logan,1981),

BEARE A B B2 3 LR BT A et g, BB A R E L A R RR T
DU BRIESE A 18 B B R AR (LR i B, (b A BRI S R B RE R B R e &R B
FFOHUH N R SUE? Johnson (1965) X A48 fE IE M Tomales X ERATHAHA S MFT-4A
GEERDREBE T R UL, K BRI SE A & 1 th A2 15 T 7 Hh o B 48 8 R i A st 44 %
FHERTIE R, AR S A A S BRI MR BRIEERA S, I ERTE KSR
BEPHEHBEEORE ML, Shimoyama (1985) %t H 24 75 3 — #§ 5 9 B 2 38 Umbonium
(Suchium) moniliferum FIEREBRARCEREFNLARYH LA ERATEERA, B
R/ S AR S B W 3R A /A 4 B8 2 B4 5% ) 7 e e [ A 4k, B 245 84 L S 3R
B, % LR & BB /MRS AR LB 4%k, Staff £ (1986) B IFMTE
FEMTE R ISR A S RS M ASE T A i RS F e B Rt B B R e T B
TN HIE LA S i W) BN A 4 B RE R BRI Ik B¥ VS B4R E . Kidwell F1 Bosence(1991)
SHEFERE Y BN ERME WEET SR ESS T IE S ¥ EMX P E e ME
BraT/E 45, BLaE £ XY (actualistic) THEZR AR, SET- A4 7634 £ 75 T BE 56 50 H 57 B SR Ak 3%
AEHKRPBAESA., HESZHAEHFRNTH R T X — & (Surlyk,1972,1974;
Richards and Bambach,1975;Mancini,1978;Cate and Evans,1992),

AR B Dalmanella testudinaria JE#E I Dorytreta longicrura BB H FELMIE
ROIRA REIRAT , BRI R SRR 9 A 6 (L B AR MEAE o 0T . BT, A BL TR X 75 T B9 38 AT
IR A A AT D B A (L A 4 & R R . (D BB RSN KPR B AME A
S OBERMKRPINMEREFERES: OO ENE EHENRRES; OAEXEHH
B8 h £ 55 B9 #) 88 I Dalmanella testudinaria KMy REE, &k Dorytreta longicrura
a1 1) LR S ARFE ST AF VTR T BT L5 (5) Ttk BB SRR ; (6) R A BE R AN S My 20 58 7]
BE R UTRR A A9 BE 92 4E B (compaction) A R LR EMIEABER A,

o, Z BB AT OB Dalmanella testudinaria & Dorytreta longicrura JE&E3 500
B R FEHBIR (selective destruction) 5{ % 44 78 #% (selective dissolution), B M& IR H
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K/ T 8 52 12 B AN A Y B SR R v A » B &5 /B B A iy 2 T 3 1 38 B AR A 5 R R
ED (WA EEIEE, &2 0 (repaired fractures) , 1 B 33X 7 Ht fE Bt £ 8 2 #
BN,

4 RUNBRER Sy A A A A T £

4.1 XK/IMEESD T (size-frequency distribution)

EEBITEMHR . FERTREHEW NERHABRRAMER S H, HTERE
BAFMRMAR, HRRFEEMEAERHMANCTERHK EXEESED HF
RO CBIR/NFFR SO AE L 247, FF Ve AR AR T RSB T3

xR /NRFR AR B FELE B B A 268 BB HAE K — B (G R B2 /62 89772 G
Menard and Boucot,1951 ;Boucot,1953;Fagerstrom,1964) , fllik 5 Z£ (Wt (left-skewed ) X
RREHRZMA%E, EHEAHEMARESTKRANBEMo%, XTEEERNHER
Hi 3B R AY B BE IR F BB IE R YL 4 A 2R 0 M B1R9 A7 #Y (Craig and Hallam,1963)
Walker #1 Bambach (197D 3§t . /KR B Z FIR & 1EF T g A WA A 2 E E . Olson
(1957),Craig 1 Oertel (1966),Hallam (1972),Surlyk (1972,1974) , Richards 1 Bambach
(1975), Alexander (1977) \Noble fl Lagon (1981) ,Cadee (1982) % #F A K /MAR 4 #i £
EZERER TR MK (recruitment) % B REA B A= W) B v A HE .

AL KR/PRESHERARE GEROER KD IRIE, BRIFA % 1990 X 1911217
WX THRAFZFEEHENYR/PRES RN LHRRA, TR RAKERERE
ERAR/ PR  RERREEX —HH.

&R 4A (4B 53 B R B T BT R EWHF O Dalmanella testudinaria WiFE#H)
KAMNKEIHESAE,#HE 4C.4D 4 5| 2 LR P #t Dorytreta longicrura JRBER K /MUK
BOMESNE . NETLUESE, BB W Dorytreta longicrura JEBESL, & BRHEFHK
N ILTFEE 40 B Ah, ik 4 BB KMIER S A B E L MA (eft-skewed) , T
LA Dalmanella testudinaria EBENE .

4.2 HEihik (survivorship curve)

PLAEFEAMRA R E YR OLF 82 A B BEFR ) M\ i A A2 A T A B[R] 4 A 4
e MR EFfE. Ry SRR MEEER R S 4 SR a5 ()
ESEARBEVIR“BFA” (cohort)) , lEEH T RIMER . X—BHANH MER LT BEET
—EPBRNEFE  ~FAENEFHEEHFISEEROEFRR, RR M BHANE
FRE, X AERERFHENRANFMCRRRL, XEMAIENHABRRFRTS ®
REMER 4 R 8, XA BRUILFATRE. R, BB ESERNETFHMAREE
B ] 9 4 77 1 28 (Dodd and Stanton,1990) X4 F LR EIHE X~ BN EHNE—
FERBAEFO MR B RYY, B RER- BB, HEERTEMRETRIRERN
¥ B AR TE R, SR LR B RAE A EBORBERAEF MM E 23X XE
LA FREE, FEAEYHERTTREBREAKF ARTRBERHBRBE, HX
Ry 0 75 18 1848 A (Dodd and Stanton,1990) , B[N A BRI ELHHEREELLH
EMEHER . B, A SCRAMT A, AT AT H 5 B B A M # /R SRBUR M 4E %
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HfEE:
' D=sXIn(T+1)
%A R Levinton il Bambach (1970) 48 Hallam (1967) FF 32449 7 S W3 K A= K 9 038
REH, HH DRX/DEMKE, T BEHE,s B—¥ . ZAREBDILEAEEZ (Snyder
and Bretsky, 1971; Surlyk, 1974; Richards and Bambach, 1975; Dodd and Stanton, 1981,
1990;Cate and Evans,1992; BriE{=4%,1994),

ERENA ERARXN, T o] E g B K @ (maximum life span) B H 240, B ¥ s #
BERBERKHNTEIFHERNRRA, XHEREA

s=RHRAMEF K/ /In(101)
EPHF R — R AR fa BEe, B MM TR AR (RO BB RS — 1 E T
s J5  BURT AR A RIS B B A T A B ] o7 3 K7 6 B 40 M
T=eD/s_1

EFESROTTHETNER, Y X/MIATN, BRARES 10058 MEERF EHE—A
KRG, NEBMMERE BRI REE AN ARNEREEEE AKX/
R E X MR EFERERBEE—HANEE . EFIHEREAKR/PREH
AERE WP R3] 2 5 A& HAEFH R B FBR LR 2 B 3BOF T 100 3578
HEHEFHNELHR, THITARER:

Lk=100X (Nt— 2 N)/Nt

Hob Lk W76 k AR EFEMANE S E, Nt B ERER AL TIRARK, DN 25 —4
EH k M2 FEAA MEEH 5 M (Dodd and Stanton, 1981,1990),

BETHFAXPMEHFERBUREHRDHEEMENE LG, R £
FROIBLARIR (EARAER) , IR T 2 BN PR G 4B A TR 4R

HE 5A BRIBE LR EBBE Dalmanella testudinaria. Dorytreta longicrura TEXE
BREFOBEMETFHZ,

A ARRRE R TR REE, R B, HRBL BT RBERE; R
Z, RS, FER/N A RUEBRE., NERSAFEH ., X4 M ERAEFERLE
AHUTHUNER OERTEXBE, 25 KBEHYT“FoE£ R EARER,
Bs (KBRS TPREE MDD TR A M. XFEFHAEEZCEMUT S (sig-
moidal type) , 24 HUAJS (post-larvaD (YRR R HE R BRI H LM EFHRE
K (Cadee,1968;Hallam,1972) , Ak BRI F 0 4 MEHMEFHRBBEHTI—H, R
ERXUERNEFHAERABR LFEET- - AKX HEUE, BERRELZREMN
ZRMER, FTERIANUTHA. ‘

B, A — M X AR BB Z £ MK R, Dalmanella testudinaria J& K 414F
BAFLT=F I Dorytreta longicrura FEBFHY T GEE 5A) X W% BT Y i B A9 Xt
5 Dodd il Stanton (1981)#& i 4, TEF=HE K B HM T HE RSP+, BR UM LEH
FET-EMBEK P EFERFHETEAFEHYE. B FBXRBERNERFH-ETY
FH, IS Y6 BRAEENEREX. LA Dalmanella testudinaria K EZFLM R ZEBE



760 ] 3 4] =4 # £33

i\ Dorytfeta longicrura WEHZET,
AT E 17 B BT F AR oo oot Surviving (Lod A
EFEEEE. MERERHRTD Y ’
WAERERREKBROKERTESE

HEEMERE, SR THESHTN ar

Dalmaneila from YZK

- LR - —— Dalmanella trom HTW
TN EMIET-E, Richards fl DT s hais . + Dorytreta from YZK .
Bambach (1975) R B2 't \\\ o -5~ Dorytreta from HTW
PYRBBHARUBHENFECR LS T
EW, T XL EHEREEERERE o1 : -
o 0102030406060708090
JEJ: ,{&’%Zﬁﬁﬁl%ﬁgﬁﬁo Mancini Percent max. age

QT EMRETEFR LI ES Percent Surviving (Log)

Grayson Akt MBI HRA, B | B
: T
BN EDERERT R . \*§N\Mﬁ

R TR E B A BN AN ERER | ~ Deimanoia testutnaria

TR EABHE . t N S v
RO RA—HERABRAE i

B2 AFHARE SNEERNY | h

EPFE TR LT O BRANENE ' W

TERFCEESA X IHERTHER % 1 o

FRGEERLMER, BHETHE Lenath fn mm (o)

MEREBH AENAFHER IR oo oo i (Lo c

e Ms BB R, B RFHE. R e

FECBRUEIZ, 1992) AR M BB | e s tongen

WFRER, RS RASERY NG o Yohon

B, HF MR B R B L N From Hetowan

BES B HNRBRT KRN . \

EEGE, THRREGREGEE | R

7 2% B i 2 7 7 2 B SR B AR 25 BT B S
(BRIEA(=,1994)) , H M, i A b A T 3 Length in mm (Log)

Eﬁmﬁ%%tgx@mﬁgﬁ% e WA 5 RPAAR 5B S M Dalmanella testudinaria 1 Dorytre-

NEFRFHRFERSR . ta longicrura FE ARSI RIARF: 1 0 2L 2%
y:-' Tﬁﬁﬁﬂﬁﬂ‘ﬁf’?i&—‘ﬂiﬁﬁﬁ‘é Survivorship curves for Dalmanella testudinaria and Dory-

P, A A L EH A T OAE ST B treta longicrura from Hetaowan and Yanzikou constructed
ﬁk%iﬂ%ﬁ%ﬂ@%ﬁﬂﬂ%ﬁﬁi%@ y{ according to the methods of Levinton and Bambach (1970)
%(%ﬁ%) E%E@EEE(E (A) and Thayer (1977) (B,C)

ORER . TEFHESER. AR

BH ZHAREEXRA SRATEARRE), HEYEREARY B R ART; E%Eiﬂ
GV LTI A5, FLF SRR L , S U 2 B B KRR . AT O AR

-
F
L

o©
o
o
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BHEUIEYEBREKS SATEYBURELRFEESERIE . VB TER
K, ERERMI AWBISE, DETE, TR G LIS, X SRR B X4 5 8T 0 g K
BEMBR. Bib NZETHAREHYH S REE BEHRBUALE 2 & 2 OKaREHR
BEFHEFONSRECES 68 6 #). Sanders(1968) Rex(1981) B HFFL T, f£—E KK
TEE N, WS REREE IS INTI® A . X — MR FE A (1986,8 T, 1EE 2 WH R
B R . B B ATHEI B BRI M K R T3 D KR

4.3 Thayer(1977) 4 F LR ML2H 5 %

X FHEFME, Thayer (19772 A K/NER Z M ELMXR R, AT TH S
B K15, B R BR AL AR A /N B BB 3, B8 DA K/ AR 7R 43 00 A B A hp R 22
EHEMR. EEEERFRRPESERXRMIET  REZB AT O BPE, LIX R
FHEAEH T EMBMRT O Lt 4 BROEFHLGER 5B,5C). AEE 5B.5C AIA S,
EFHABRANERE EOA, RBENEFRTRK, T EEFLT-RH B, BT Deevey
QDM E—FRA, PLAXERHFEBRNEFHRERL THEIMEAR? EXE,
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longicrura [EBMBRMEKY EXER, RAEIEEHBRER  REMRUABER
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CEERTFOMNBROENECER, RAFHMAE ST EFEER X B 5 8 RO 047
BB RS RSN, B X PR A KR A BT AR, Bl MK IR B R T
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EXREREREMAECES TRRA AT ONEARELRM M B EFERF
DELMRE, KEREMLEERS F/IH LRSI T ERFARAFEEL W NEL
(RENIOMB R AL A EBRE. IBEBRFER BEELFEE L E  LBFR &
ETHEAVAEERRAERHLEHE 1. Fl—3FFR R

£ F x

1973 EYii. Bl

BRAR1986. ESHMBEMER —BRELTHTR. PEHERF¥ LB T HEFRELRXHR.1—24 T,
By g dei] T

MEH,1983: MW BESE. BEGKTE.

PRUCSN.1977. ki 54%%. RA¥H,2004):359—381,

BRUCHN.1978. HILiR 54 %%, B LK.

PRITHR, 1987 HEALWR 5498%¥. B, BEdiRt.

BREL,1992. HBMBEFE, KGR

PRELC.FER.EHRE.T #,1994: WIRITLETHREAGREREHYHREI ST REESE . KEL
(E4) :WNBITUERERD, TREKNSSHBEMESHEY,100—125 T, REREAFE LR,

BOR,1989. BIMUR=SHENBRRIELGHBEDNYRE. YERFHERABHET =B RFHFT,10.91—
128,

Alexander, R. R.,1977: Growth, morphology and ecology of Paleozoic and Mesozoic opportunistic species of bra-
chiopods from Idaho-Utah. Jour. Palaeont. , §1:1133—1149.

Bocout,A.J., 1953: Life and death assemblages among fossils. Amer. Jour. Sci. ,251:25—40.

Brookfield, M. E. ,1973; The life and death of Torquirhynchia inconstans (Brachiopoda, Upper Jurassic) in England.
Palaeogeogr. Palaeoclimatol. Palaececol. , 13;241—259.

Cadee,G.C. , 1968: Molluscan Biocoenoses and Thanatocoenoses in the Ria de Arosa, Galiocia,Spain. E. J. Brill. Lei-
den.

Cadee,G.C. ,1982: Low juvenile mortality in fossil brachiopods: some comments. Internw Versl. NIOZ, Texel, 1—29.

Cate,A.S. and Evans, I. , 1992; Life histories and population structure of Pennsylvanian brachiopods from north-cen-
tral Texas as determined from size-frequency analysis. Jour. Palaeont. »66(6) :868—880.

Cinse,]. L., 1979: Population Dynamics. In,Fairbridge, R. W. and Jablonski, D. , (eds):The Encyclopedia of Pale-
ontology ,pp. 628—635. Dowden, Hutchinson & Ross Inc.

Craig,G. Y. and Halam, A., 1963: Size-frequency and growth-ring analyses of Mytilus edulid and Cardium edule and
their paleoecological significance. Palaeont. ,6:731—750.

Craig,G. Y. and Oertel,G., 1966: Deterministic models of living and fossil populations of animals. Geol. Soc. Lond.
Quart. Jour. , 122:315—355.

Cummins,R. H. ,Powell,E. N. , Stanton, R.J.Jr. and Staff, G., 1986: The size-frequency distribution in paleoecolo-
gy: effects of taphonomic processes during formation of mulluscan death assemblages in Texas bays. Palaeont. , 29
(3):495—518.

Cummins,R. H. ,1994: Taphonomic process in modern freshwater molluscan death assemblages: Implication for the

freshwater fossil record. Palaeogeogr. Palaeoclimatol. Palaeoecol. , 108:55—73.



FoW FHE BB BB Dalmanella testudinaria } Dorytreta longicrura FEB NS EWHER 763

Davies,D. J. , Powell ,E. N. and Stanton, R.J.Jr., 1989; Relative rates of shell dissolution and net sediment accumu-
lation—-a commentary: can shell beds form by gradual accumulation of biogenic debris on the sea floor? Lethaia,
22:207—212.

Deevey,E. S. ,1947: Life table for natural populations of animals. Quart. Rev. Biol. ,22.:283—314.

Dodd,]. R. and Stanton,R.]J.Jr., 1981: Paleoecology,concepts and applications. Wiley,N. Y.

Dodd,]. R. and Stanton,R. J. Jr., 1990, Paleoecology,concepts and applications. 2nd ed. , Wiley, N.Y.

Emberlin,J.C. , 1983: Introduction to ecology. MacDonald and Evans.

“Emlen. , J.M., 1973: Ecology:An evolutionary approach. Addison-Wesley Publish Company.

Fagerstrom, J. A., 1964: Fossil communities on palececology their recognition and significance. Bull. Geol. Soc.
Amer., 75:1197—1216.

Flessa,K. W. and Kowalewski,M., 1994; Shell survival and time-averaging in nearshore and shelf environments esti-
mates from the radiocarbon literature. Lethaia,27(2):153—165.

Fursich, F. T. and Aberhan, M., 1990: Significance of time-averaging for paleocommunity analysis. Lethaia, 23:
143—152. .

Hallam, A., 1961: Brachiopod life assemblages from Marlstone rock-bed of Leicstershire. Palaeont. , 4(4):653—659.

Hallam, A., 1967: The interpretation of size-frequency distributions in Molluscan death assemblages. Palaeont. , 10
(1):25-42.

Hallam,A., 1972: Models involving population dynamics. In;Schopf, T. J. M. (ed. ), Models in Paleobiology, Chapter
4. pp. 62—80. Freeman Cooper,San Francisco.

Johnson, R.G., 1960: Models and methods for the analysis of the mode of formation of fossil assemblages. Bull. Ge—
ol. Soc. Amer. ,71:1075—1086.

Johnson,R. G. ,1962; Mode of formation of marine fossil assemblages of the Pleistocene Millerton Formation of Califor-
nia. Bull. Geol. Soc. Amer., 73:113—130.

Johnson,R. G. ;1965; Pelecypod death assemblages in Tomales Bays, California. Jour. Paleont. ,39,.80—85.

Kidwell ,S. M. and Bosence,D. W.]., 1991; Taphonomy and time-averaging of marine shelly faunas. In; Allison, P. A.
and Briggs, D.E. G. (eds. ) Taphonomy, releasing the data locked in the fossil record. pp.115—209. Plenum. N.
Y.

Levinton, J. S and Bambach, R. K., 1970: Some ecological aspects of bivalve mortality patterns. Amer. Jour. Sci. ,
268.97—112.

Mancini, E. A., 1978: Origin of the Grayson micromorph fauna (Upper Cretaceous) of north-central Texas. Jour. Pa-
leont. , §2:1294—1314.

Menard, H. W. and Boucot, A.J., 1951: Experiments on the movement and ecology of shells by water. Amer. Jour.
Sci. ,249:131—151.

Noble, J. P. A. and Logan, A., 1981: Size-frequency distributions and taphonomy of brachiopods: a recent model.
Palaeogeogr. Palaeoclimatol. Palaeoecol. ,36:87—105.

Olson, E.C., 1957: Size-frequency distributions in samples of extinct organisms. Jour. Geol., 65:309—333.

Paine, R. T., 1963: Ecology of the brachiopod Glottidia pyramidata. Ecology Monographs, 33;255—308.

Peterson. , C.H., 1976: Relatively abundance of living and dead molluscs in two California lagoons. Lethaia, 9:137—
148.

Raup, D. M. and Stanley, S.M., 1971: Principle of Paleontology. W.H. Freeman and Co. , San Francisco.

Rex, M. A., 1981: Community structure in the deep sea benthus. Annual review of ecology and systematics, 12:331—
351.

Richards, R. P. and Bambach, R.K., 1975; Population dynamics of some Paleozoic brachiopods and their paleoecologi-
cal significance. Jour. Palaeont. , 49,775—798.

Sanders H. L., 1968: Marine benthic diversity: A comparative study. Amer. Nat., 102(925);243—281.



764 "% B ¥ LR

Shimoyama, S., 1985: Size-frequency distributions of living and death assemblages in a marine intertidal sand snail,

Umbonium (Suchium) moniliterum (Lamarck), and their paleoecological significance. Palaeogeogr. Palaeoclimatol.
Palaeoecol. , 49.:327—353.

Staff,G. M. , Stdnton, J.R., Powell, E. N. and Cummins, H., 1986: Time-averaging, taphonomy, and their impact
on palaeocommunity reconstruction; Death assemblages in Texas bays. Bull. Geol. Soc. Amer. ,97:428—443.
Surlyk, F., 1972. Morphological adaptation and populations "structures of the Danish chalk brachiopods
(Manstrichtian, Upper Cretaceous). Biol. Skr. Dan. Vid. Seldk. ,19:1—57.

Surlyk,F., 1974: Life habit, feeding mechanism and population structure of the Cretaceous brachiopod genus Aemula.
Palaeogeogr. Palaeoclimatol. Palaececol. , 15:185—203.

Snyder,]. and Bretsky, P. W., 1971: Life Habits of diminutive molluscs in the Maquaketa Formation (Upper Ordovi-
cian). Amer. Jour. Sci., 271 :227—251.

Thayer,C. W. ,1977: Recruitment, growth and mortality of a living articulate brachiopod with implication for the inter-
pretation of survivorship curve. Palaeobiology, 3:98—109.

Walker,K. R. and Bambach, R. K., 1971: The significance of fossil assemblages from fine-grained sediments: time-
averaged communities. ‘Geological Society of America, Abstracts with Programs 3, 783—784.

Wilson,V.H. , 1988: Taphonomic process: Information loss and information gain. Geosci. Can., 15(2):131—148.

(1995 € 12 A 10 H% 3]

POPULATION DYNAMICS OF DALMANELLA
TESTUDINARIA AND DORYTRETA
LONGICRURA (BRACHIOPODS) OF LATE
ORDOVICIAN HIRNANTIA FAUNA FROM
NORTHWESTERN GUIZHOU, SW CHINA

Li Rong-yu
(Nanjing Institute of Geology and Palaeontology, Academia Sinica, Nanjing 210008)

Key words: population dynamics, time-averaging, brachiopods, late Ordovician,

northwestern Guizhou
Summary

Populations of Dalmanelia testudinaria and Dorytreta longicrura of the Hirnantia fau-
na from the Kuanyinchiao beds (Ashgillian) of Hetaowan, Renhuai County, and Yanzi-
kou, Bijie County, northwestern Guizhou, are time-averaged in sitx normal populations,
without selective destruction or dissolution, and their survivorship patterns represent the
patterns of their formal living populations. The size-frequency distributions of the above

populations with abundant juveniles are all left-skewed; their survivorship curves are of
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the sigmoidal type, i. e. with .high juvenile mortality followed by a decline in youth and
maturity, to an increase again in old age. A comparison of the survivorship curves shows
that: 1)The juvenile mortality of Dalmanella testudinaria is higher than that of Dorytreta
longicrura either at Hetaowan or at Yanzikou, reflecting a proper intrinsic nature of these
two species; and 2)The juvenile mortality of populations in Hetaowan is higer than that in
Yanzikou, indicating the difference of paleoenvironments at the two localities. The differ-
ence can be verified from species diversity as well as microfacies analysis. It shows the sea-
water was shallower at Hetaowan than at Yanzikou. In the construction of a survivorship
curve from a size-frequency distribution,the author suggests strongly to follow the method
of Levinton and Bambach (1970) (. e. using the equation D=s XIn(T+1)) rather than
the method proposed by Thayer (1977) (i. e. plotting the log of size on the horizontal

axis).



