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BRERESTEMPWRPEEETSHXRYHASNNINE, EALNEE LXESEHEINAZE
IR RN LR -BEEAR T ENRRIRITN, T EFETHMHRRAGESRE Y IRIGRERT T #,
BESEEREHATLEYE . ERDBBEARE, AW AaHASAEYTREET, AXEN LA
BHEARESER, BE-EANNESTIREHEE SRR UM SRERT, D HXERE) SRR TY
MEE YR ENARR D H, TEE-RIERERREMIANMBRAE RN £, T4YF SREHE
BUENEE EEREGRRIBRTOYH MIARERYHQREDRESH, CaRHRRiRnSiNE
HTRIMMHUBREN S S, BEXFHSIHELEDEEA— TN EFBORZRRD B

X@iE REET BSH BERSE BE-ESERE NEHE

e

=~ ﬁfj =

EEYEER - PER, ~MRERNRMEERERTEDFORG, AXEERE
GG EYENT R, EAREREMFA, RAHLRRLEERE K EEHEDTLAL
2. EYE L RERWHE A SCERM R, SR EYEEED T HABASIFHE
BT A, KYPLORES G LY LR EEEMNBT RS FAGTENFRERE
PR&IZERA AR BRI A — R R, ERE AR AR L BT A EE, €7
gy KB (new taxa), BUEFTEEHIBTRMEZ (Gould, 1976), MAIZIFRMET
BT EHMRRZL, URRBZHNS TR, EXE, LA EERD X LR
BB, MBEEBEEALHAANRGRECTDZITHENRE, HL/NLATIEL
EEREF Ao

VAR SR TTH B TH) Paleobiology R:AG4t iz K RREVL SR T4, R ERIHILA & X
EAHER RN R, RO ER BN EMTEETHR. 23 RANET,
A A B LR M R A M B 0, FE 45 I AE MR SR T A HIN, B4
BX AR MR R R AR, RE X IRE—FHEE B RIER,

A A T A B NIRRT ST e MR S MR REAN S KB TT (category)
Z—o R, T T &b i 2k 5y B 2SR O ARG R AERN D KEE XA
FI A iE S B R AL L PR AR BB &, £ M R R B2 R e R TR 52, AT 2
WA EDHEENEENE AT R, HRFEROESETHERE EMEDREBRFF
WRARE, iR ERX SN REROSR, LEHREHETRAERE, BX&R
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SHFEREIRIE (Mayr, 1969) RF BT AL ERE R, B BRELNESEHE
ZIVLIRE L, Wi EENTESENENE XD LFRB L EEHERAENER, Hi
GRBEABRVBREES A EX 25 EOH R E ik,

TER, EWFADTEESIE & EMFERBR T EHNEAN RMEFRINEDEEE
TRBE, —Ls T ARER JR7E A2 5 v JE VA S PN, P AR TH R & X — S BB B A2 = R B W b
MR, —75 ER AR e A AT R TR B AR S, B R EARE X —hR AN A
FHE L ES A, A1EE RAHAF(chrono species),HEFr (successional species) %A%
SR BEITLRREL AT (Simpson, 1961)c RIX1EH, i1 WFHESHFHEAFAEENEN
FiEo MM ES RENE —NEE FsFEER TR, WA TIRERERL O
KRBT A ORI 8K 8I0, Cracraft (1981) FEiH, HEWH RE SXF EEN YR AE
MRRREA BRI LR, EFEZ —OFFEA,1990) G 2R B HF R E L, A RILZE
MAEA TR E Ao

B W F HAE LR TR RAMRTE B0 S (Rose and Bown, 1986), ffifl
TR R AR, BE TR ST (phenon) XK ANAE S (Mayr, 1969,1982),
Tasch (1980, p. 7—8) A TWHAEMFHWESFMIAREWENWREARER, BRET
—RIHENT . R AU ET R K e B s FTE SRR E L, BRI RER e X 24
AR THRE, HTAARRENESERRENEBEEIAER, RELENH
BUPRAE, ok T HE AR MERO R IR, ZE PR TR I £ RN AN E R E R, RBBURA i
F, MNEAOMEZNHEEEEMEYREENENERER Y, HEDFR IR —HH 1k
AEZBEFREAETRMATASE LR E SR 5E(n Stehli er al., 1967; Hallam, 1969),
AR LA REYSFEHENEDE (Mayr, 1982) #H 5, Stehli % (1967, p. 457) AYIFRHR
AW “MIE L MR Ur & ZWN S B8, A, MR EER, HEYE
R A BRI E M A 40 40 FARLLK, Simpson (1940, 1943, 1944, 1951, 1961),
Newell (1947, 1956), Sylvester-Bradley (1951, 1956, 1958),Imbrie (1956, 1957), Kurten
(1953, 1954, 1964) L& IR EHMESSIAGTEY Y, HER, ATHN¥ECEBETEY
TR S BN S B N R, McAlester (1962) RIBIARI BB S, X
AN LR AL Chemung B BERMARGEIT, RUEA XS EARA—MNEG, EXTF
anfal £ B K E HIBI AR OR B Bhif B B B M 2 S L D AR B Z ARV B

X7 AR EERERN S AP sz e Fln, [/ — 73 B/ —E AL iR B H
B LA MU ER D EARAREFT I T R —FE R, KA E SR E LB
I X R, LB FEE R AR REA2NRA, B2 EZH ENERIRA
RENF T, BTAAMERE, NEaRERNEREFEERTEMAELLZE SR (evolutionary
synthesis), EREWEMERARESIRAZHONE, XAERRZE—FSAGROE, B
HMSNARERCESRNERERMRZ— LUSEEEM (population thinking) E{tAH
2848 (typological thinking)*, BAEW¥H & LR E KM S EG (Mayr, 1963), FKE
HEWMF AP Z X — 2, E R, X — R EEA B, RE B XIMZEaNT
BNMAKFEHAREE, B ABROERM T LED, BRSO A MRN S &, B EEE

* BAR (type concept) JR¥HIET LR L2 E-HENEMYE B, EEBNRNAR, ARSI LENERR
FHEMESEL AR THEYE B NERTRA. HH Mayr (1969) 89T,
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80 FE AR E LW E, Mo RIE R MR AR B -FEER AP R IT % (typological-mor-
phological approach) KM (S WALEHETEMEF). XELIIERETEDFRIIE
BB, KR E(80O)EHN L EMH T FEEH(E L), RERE(ERER) . FkRE
(W) EFHERNAFRBIER, DUBR AR BRE(1985)ZRETA R EY¥HE
B SRR EIRES I A EAFIIT . BB H RN —&E £ F SR B3R M E
B AERIT R A MFUTL—%, 1987, Kk B EE, 1988) A/AH AMFEED BIRBIAL
ANPHEEAERARLD AR, A R IUKERSIRE, BN ENEHRERESRENEZ
Ho mRA¥EAF(1989) % B R M o T RV R EREM

MIFIEA S RFMERET, BUNEETBAR P, REWRMNERET, REA —F
W22 HHE AL R MBLEMFM—R, LAYMENYRENEENERLER. RE
Z IR AR TEAS IR, D9 IR B Rl S T IR KBS 5 8, B P~ A T e A TH IS B T S Bl 15
FRORES Y, RiA R AR AR EIFR T 2, T4 5 K TIEE KRS o
REBRZRAEDETER SRS ZAENORES T, MEK AR (sibling species), (2)
EEFRBERERBER TH-ENABESER, FUMNERNEL. HAERXTX 4
AEBNERMEHALESR, MNERNEEGNHERTHEIEZR (Mayr, 1963), BT
AR RTEEYE, §EMEATREEHRIREENEFL, Fl, Al aid R R ES515%
ZRAEMNGEE, XHASENR MBS FEEMYHEREETHIER RS, BREEEH
TEEY RIS WLAIEDN B, BN EER TR AR mit, X, MEEE, EERAKLTER
MR ERIE K, o, FEBEZEHYP, EEFERTRA—LEREERTHHEEHE
B, SEMHIEMNTESER. Mayr (1963, 1969) DIFEIEHBHIRFE Cerion 24
B, fREFHEA T AR S MRS HB R T , BRENE SRR RER £4 5 KB
WX I A EDFEHARREIZ ENRRI G ELRGITEEMRRAEL, URHE
TH O REWRRIRAM B,

BATING, HIGREE R EERE R T EVENEE, T EMERHELEN . RE
ROB@IFE R EY LT T EE, LHEERRBIE RN B IR R A
KOFRIEBEN A AR B ST HIFETE ), b T BE R KR B A R BE 9 AR, L R IR %
R R RIRKACF. BIFAFSHAOMREPELNFHRHDRE, BANRER

MR, BIRERATEN Paleobiology HIFIZ, IEE SHEL N EMENEL, RIT

e, HEMENEBEREINR,

AN BRI —ELAREBH S AR RFESERARER THEA REE1990)45HER
“BRE AR AILE R RERREC AR EREL, EERELEE,
S —IFBs

BN Y- e Sy S D

KT & EYEPRYFAE, ERALEBEADRR, MRS EEENEDEHT
MR RE R T S RO BEAL FE SRR M £ WM AR BRORI 430 BIMHEH . MIF ARSI AR
BRSO e LU 2202 {8k ¢k (Simpson, 1961) SLBR ERAFELEM, BRitBE(1987,10 5T)
Rl “DRHEEMNRAR LHEARREN " Wiley (1978, p.21) A4, BRI EALRE
AR, —RESKNTE GG EMRAT i TRESKRSN, ET SR, HiH
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THUMAAM R, BIVBRBEHIY B — R -BERARNRE L E L&, AR
Simpson (1961) SRIAMIIL—Ff, WELRUL, MNESE., AR HEAOE S bENEEHTRARN
[ REE b 52 N AR . RATARME, ER -T2 B8 B R AT EMRFEEEL, &
A —M IR ETRA (genetic homeostasis) 155 —Fhif R HAL , h—FhR —M LA
H—FE ¥ BrRL, RS e R BT E R A £ R 2 XA, BE 28 A HTHY
KIRTILHIR G, —8y X ARGEEK (Hennig, 1950;Wiley,1978) E3K S #0m (branching
point = cladogenic speciation event) E[R:=#Fh, {H Mayr (1982), Gingerich (1985) &
TR H#EIE . AXHARHER LR AR Fh (phyletic speciation = phyletic transition)#F7E, T
P, EXERMEAHAZEERTON S, KARMBIERNFA (lineage) SBMATE
HBEA S F N, WE R, — MR A BT B R, A (U R B R EA BB, B R R
RAXMET, HEAREER,7E R —HE RO AESFERLA,HA—eREED
FhA RS Wi E RRE AN B REAOBA, U NS A BB 4 R AN . X R K
EATA T RN ST RN E#TE R, YaTERIN S EYECE P E RFEELFNN A, X
IR E BN EE; E T ERG A EEBRN T ARNPIE, B2 T

BERMOINR EHE S, BT R ELERNEE, MFBETUEYHNBERHAS
Ho XFERMEHIERTLFRTIIENLR AL, MEEREEFEH IR SEAGFENTE: &
He R B R PI R  (UX R R B REE AR AE , SRS I T A R W Ry 74, RIS fEChR
TAEh BB X RERIRE (L SR, h M B B RIED M (Imbrie, 1956), 3887 LATE ESE
R PR H — S REARERM B (Simpson, 1956), MERIE LU, A#IRALAEE A KA
RERB —REN, WHEH WS ER DR R AR 8, M IX — B 1, R (L B SRR BT 5
AR AT, TR ERM, EEMZRHAND LB ITENEE, Simpson (1943) EJE
HEREST, Yy RATMETHN FEEZEE (chronocline) BEATHIS, FHRIBLAEDEHH
HERERE (chorocline) fET Kk, MEE LFE, XUIFRERE T A &3 #E 2 (Ging-
erich, 1985), {HIX it BE T fhak 4E ATV A(chronological subspecies){UR LR FTEF Ay
PR AT Bt , B SCPR A0 4 #02 & CRIILAR A 2 RO b B b T SR R RO 22 Feo Mayr (1963)
WA E T MR F U MEE D E EREETAER NEEE, EHEDFERILEAT
BEB IR B X LA E A ETERLFBREER —HERHINENIZ HEE, &0
HAEMEB N BRRTREN.

HEIERRARZEEY, BSATEYEHERADHE, XBEDPRALEUT 3K H, —
EERNMEY RO AHEHAMRSBIATIEE, AREAFAEDRBEZHNNRERERR
WRIATAEAE, —REEDNFEERSE AL LEEREBHEE T EROR A, LRITA,
AR VEEVEL EAREEREST RO AEDRE. RZEERQED, EEFIL2RE
A, ZRERNAH B HHE R A G LN ED R BN TR, ZRRK DR, Z
HEMZETEEREFE v £ REHNHR.

Mayr (1969) ¥EFER LTS RERBEAES LB ES, T4, BESSAH
Ho SIAAWEMLL, HaYEREBRHNS LBERARMZ BRG] XRELEDE
RATERBEAESEERTORARMANLE R, WERRLUERKE A2 R E
WENRKASRELIEN, MAERESFTERTOREMRHE—MTZERNOGT & &
EEZZE I ROERESFERERNS A, A AT REYZOFRMESL Eik, 549
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2 A NE G X F R R A EM (Simpson, 1943; Mayr, 1963,1969; Stanley, 1982),
REETROANAREIEINEERAE ARE WES HHE2%E), REE T
L ARRAVE BRI A E S R RN ESEER . BITAA,RBHAETESRERET I, X
ST A EfE REERE, DR RARERERM S, —EFLNED¥ERE
B AEEEEEES —ENENESERERXE AR ERERX R ENS KRBT EEME
Wiy (Mayr, 1969, p. 196—197; Dobzhansky ez al., 1977, p. 195), IERFET X/
H, B SFFIEEAEARRESMM AT R A REHET X, MBEHEDFEREEN AR EDF
YR 2 AN AZERBEEASHE, TR, BERERKARIEDMEOERE KR, EHF
FEnE—HOHK I o

BATVING , BRIFE & 2 P EEE R B AR BRI L, EAR M B R BT B SR
BT, U R EEAEENMERNBR-EREZHR T EER. XRHEBRIALES LTE
hAREZEX S RAEA T (phenon) Fffh, Mt 4 GRS EESRANEMEREE .
Xt 5 L AR RR T ST, W R AR . TR RAEWERE, REN(EARE
IR B ) 11 B 4 E B8, R R P Fb 2z 18], 7R R R SRR B R B 2 (Al Ol T ik AR AR e, REE 2%
F40, — R /DI, RMEERBRENMA,, FIEGESEREX, XUEMNTTIEER
T ESRFEWRNERZ—0 WEDFEZBESLERRIAKREBERBENSRD, FEOER
B RS K2 E Tt R, EHEDECEBT R~ HEEMCHAL I HEDFHNE
T0ER LA 8, 31X 15 B T A W E W AR B 5 05 TR FE ZE B B I Bk B o

MEAEFNS BTN S AN EREHRNEDRAOHE], T2 T2EH T (infra-
specific categories) BYIRB, BIFTIE v O RZFHM R, XEBLAICTKARHRMREFR
Mo # Mayr (1969) i, EB A Wit ,40%—80% %A (polytypic) 1, WAEW#
IR I SRR AR, L, HAEFRYREAR LHRZHBR (monotypic) Fh, fEl4E
WX ANt SR — TS T, BEMNXEFARZEYEURMPNE L. RAXE
EBTHEDESEMANGENL, BERIAHEESATEDENRRFT KT ENRIE, M
ik L&, HEWEUERETHT v A BENWAREBEEGERY, HN#ETER, 6
wm, WEERIFOHER DS REERT v RORFNHE, BEBTEREITRMHPIRENE
Hho

=, fehikERERT

MU AR—REEIENE, HEASBRNAREDFRBHER BELRELANR
FS L ARERX S A AR ERRETT (phenon) MEAE (morphotype), XEFRAH LA
BETH %, W 2 BT A RN DT

B DBBINE B, R 72 e B R AL IR BB TR AR S ERAA G £7E T A —EHEY
(Imbrie, 1956), XML ARESAK EESTRREYZFHHFRZ (sympatric) S A
F B R ER IR B4 7 % AR TR B N I Rk T LU XS ARE R TH —EE(H
—p#) , REBTRAENHF (Mayr, 1969, 1982), RulgsHBE — MW ARLAHCE L
REDYRIEER, EEEYETEEEEASERNNE . TREMLARDKFEVE, K
XL T R BETT IR 4 A BT 9T, BB RvE B BRI ML A IC R RO R i CE R RIPT I R]
BB RIRATINGLSY 88) , LRI PE MK Sy L K A A R MR R R BT, REFBTRERR
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® 1 RUBTHIHAPHH(E|BFHRA,1990; & Mayr, 1969, F 8—1 § EMAK)
Deseriminatiqn grid of phena(After Fang, 1990; Modified from Mayr, 1969, table 8—1)

ki 4 R B
Tk Y 4 e FESE)

BaE—H

Ak A—E FEALH CHE

58 A~ FERLH CIE
AR

Rk FI—ER R ARER ST RRIRIH i iriicay

S AAwER R R ey hasim |

DRI TR FERBARE . ARBAGAAR, EREARSHIT, B2AR
SERBENEBEMA I REWHRE,

FERGRFRNERSRED, HEMIINEMRCRMUARAMER ST, ki inER
RESMES, TEARRSFENRRETR W H AR PR, EXEHHMIER
—ERBRRNEWLER, EEYFRERERZE EREFB. BAHEWEHERS
FHEGE, TEWENS RA R RN ARESLE, Hik, FLEETERYDRES.
2 FURIB T AP E R 3B 2 AT AR 024 1 B AR IR (B A ME—HY ) SR i A WD R A7 7E , X

EFHMESAKARANE S XX ERETEWFNS BT H, LUGERBETE,

W FVE G T RNRE AT (reproductive and genetic community) A THKRR, HE
AR, EHERTARBXNERAR, XEBEHRKIN Ho R e RER
B REARR, NELRE. BERHEMMAMEN B NETET, WX XERERE
FREBNENRTHERN, RE%EYNE, FHEREEDHEERARFEXNRERH

S EYEARRIE

BEEYFEMTNER G ST, WAEE . EYRNELRE L EBS BR XN SRS
BIBRSEIA, T ARRUMRG A FTREEEN, BHANEYMERRREENRKEE
R BEREERFME RN Z RSB ER ). EXDMENL, WA B3k L

AEEH BT,

BIE 19 42 50 £/, AMIBtARE], BAREEE—ERNR I MR T2EREY
(Mayr, 1982), ARMERFEELE RUHELE, RERAZN—NEERHE, Ak, A
—YIREAR B2 b S B EE R H, 1&H R — IR A R 2T M AR X e ds
i, XMREEANKEF % BERABRARNESIERANE L, BARAREREFE—
MR ARETMESORE, EAERATIRED#, ENENBEEERBELE” (“name-
bearer”) (Simpson, 1961)c WATIAM ABAISA, REN T E XM EMHLIRE LN
Yk Z M RA BEER, I AR KR, Bt , BIERR -1 h, soMzxs TR

EREREE, UXAMBRACHUREARB - HRTT A B

Mayr (1969) f&H, “BRIABEIRAIEN HRABRHUERER, SURATETREN, B
A HEXT BAIETIA S A0 8" B, ZERBIL A YR, B ER IR LR R AR E, B
BAREM S, YR EBRAREENEAE AR EH, MAR MR EEHIERENHIG
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MRESRMBLR , B 0¥ ERN AR R S EO R HRY R, X8 KNKE i TR
A ET AN TR B A S 2V 2 Bl R 43 2 3A

Mayr (1982) ZEBITHBAVAWRRsE U, SRIAEERE N RA LIRS EES T
Z—> BEWBUNE—ITEELE, NEMRTEERR S5E—EWES (nicke) ¥
REIELERENESRMA, MERBEXH T EEMYR—SETHANE. Mayr
(1982) 53 — 11T B T M By b i I IR AR R Ao S R —H5 P RO A B B) T et
Fr TIER IERHE B R B B TR0 Fho T SOt IEE AT +HE

FMFEA B H O — o X BR R — I E U MR Z RIEER & L i—B b,
MRTE UL BB A AL W s s B R LA — %, B A S EERRE FNE—%, haER
BATAEE VA EEETENR . AREYFHEGERERNA—, FEES
MRl ZEIRBIC A Rt , BRATR. Y SRR R e 4R b AR — 4 , T R M R RE V20 IR 31
PIFEI I

MO, W R TR R, bR — DA, AL RN E— 1 Fh,
BDHEHOHN 4, BEREATE, URARBERGEE6E, £EYHLERA
L, BEMNSHIRECEARRNS . BEHFNNERE, ReESEHnms—»5ang &
fEo

Hair LR XEM ST BE, BERUEARSIURETHEEEESRE, ARMNENE LR
B ASLEERNMMANLER R, RE-BEEWRTEMARD REH ELRIBLS
R R AR R R, HEE RRINHEBERESHNWE AN, XMER G EYEE
EHESHFMERN ST, TENEZUTEEFEIRERARE -EEETRT &, ERILE
Byl S & ORI, 2 57 2 050 S R 2 DLAR oo

. REAAFEREETRIRE

KB BAITOEIRM AR PRI — B EE BTSN, BR, FEhEYEY
SETED, MIELEMBNORL A MK, B ERBNEDNME,BREERAEY TR
AW, e A MEE T HISNEER R H R ERAIEK Ao

ZIRBE AR, BN MR E BRI G, £— M EENERAT, BEMEEALAS
ETAENRE AL, ERXERM AT ZEHNEREENT, —HHBIANENBETE—47B
EMBREE, BN ZERRBHE EITHEAR D, XZEAE ST REHB MR R
ME— PR

HERARE YD, B BB EEW SR TS EHAL, SR -TE RS R T SRR,
SHTREDRFEWEIT, #la1, Hubendick (1951) HH¥k/KERH MAIMSIER (Lymnaes)
BIEIT, ML HE 1 TEMRAE 40 Mo Schnitter (1922) 38T ik ( Anodonta)
TR BIALLER 250 2L, B RALER—WRRME ER (3 0, Mayr, 1963, p.
32),

Schumann (1990) H4FHR TR EHEEPEILE San Juan HEE 39 /l\ﬂﬂ,‘ﬁﬁgké Ter-
ebratalia iransversa (Sowerby) ¥RA,JRB| T ZFMEAE! (morphotype), RIFH a7 (N5
B 1), B0 REBR R T RANER, REEREmME > X, UETEOATIRET

. ARRERBENLAREL, SERARGEHECMNECHRRNB. HXY— HEEXERR
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RUZRRAT EMOESLER, B—FEA Friday Harbor Station MUSKRFERAA
THEENTGT S, XEARARBE FSREES S EHELS R (Long, 1964), MIMIERT
ENERE TR, XT0TFEHE, BRFANDHERKEFES, RITERELL D
B R 78 43 X — Mo

AR CR T R

Ky 1y o

FEE 1 Z£ME San Juan B8 Tercbratalia transverse (Sowerby) WX ER &4k (£ Schumann,
1991 E 3 &30

Main morphological variants of Terebraralia transversa (Sowerby) from the San Juan Island,
USA (modified after the figure 3 of Schmann, 1991)

MATRAETRSAHUTHE: (1) BEHAZR, (2) BEEER, Mayr (1969, p.
147) F@EFIRTE—EHAFTEHANSHEESREE, ENAREELLAERTE H i
Rit, E2HNFELLEMN. BRNOMETFON ERERERABHERE ANE B ER
(Raup and Stanley, 1978), "‘ﬂ&lﬁﬁ%9@2@ﬂﬁﬁ§%ﬁﬁ‘$ﬁﬁ'%mﬁlﬁé, DAfE{# RER L
e R S R BRI E R TR

— A ERENRETRNEIGE SRR EER(F R TR E) 7 LR ES SR R LS
o HITHEE—RFIPEIRE, EENERE S TN WA TR ERRIEE LTS, F
A, EHEREENEESHRBRE, WIRRGRAR )2 5% £ 524 E Al
8, RESTRIPANNRTBLE S, XTREELAT AR, BENREYEEH X HIR;
EREZUAETENRE; W, EE T TERMEETEREPLTNS R (taxonomic
character), —MEHAPEREEELSIMEELRNRE AT, BIIRE HEIUE AR
B ERER.ZSTERSIRFER, B, EHREER. W ERE (distuptive selection)
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FRRFAT, hIERHRNEIAR RSN A HORE BT, BIFTEL &Y (polymor.
phism) BLR, WMRMUOCRAESIRAERY T, T2EUEEANMATR—BHAEES
KRR ETE EANRAND M. B—H, SEERZER T, 8RB BT TR
BTETIARABEHM@FINER A (Mayr, 1969), RIBIREENFR, REFAEHES
BT AEMEY L BEREREDF RS BIEN L, BRITAABEITEARABTES
RN RAR PSR ENRE. TE¥EF AL RaER—-ERNREATEE
ARER o

LEWRE XEHHEEEYBHLIVPERENES LEBE)RIATESR, XHHEH
EREN TR EEAES L. RPANZENZ ARUSE MBS ENETFRANMRE, &
ETAEBE (Callomon, 1969,p.116), TR ZhEk B EEMH Kosmoceras 3 1 NELAHIH]
To Brinkmann (1929) EHIAMUSIHAMELE, EMIRSNHARBNELR. EPWZHET
FERBN, T OAMEEEE, A WINEEEARE, USSR EREERIER (Raup and
Stanley,1971)o 7EMIFS B — B WM A Zhonglupuceras L RIGWITEI &R, A1 (1987)
BB Z T TR (CER LERYEBITNAH. HEwBE R NAEL EREE ML ZH
A RS B A SR B R R E,

g BB LR Sphenoceramus RIETFH WX 43 tH 3 AR AP R B (FHE?2), ¥
Bt (AR B EAE) (Seitz,1965), XH
MR IR AR —B, ALk, Mk Santonian

M= Campanian [y F&, BAIARAHEERHE K —
#%h, x—FTFETHRBEEEREZ, M+
A

S HE (Heaslip, 1969) {HXMAERMLRE
B TR H BB L R AR AR, BRIARRRIERTE

B TARNE, GNBATTREER —BHNK mE2 Sphenoceramus f%, APif 558 R 4
ﬁ WTHE Santonian BrFE Campanian B Fif (3
° Heaslip, 1969)

2 e AARPAEEERGEEREDR  Now (A) and broad (B) forms of the bivalve
Tt (BERRAD) HELSERNISR, CEAFT Sphenoceramus in the Santonian and Lower Ca-
BRHOS S0 5125 BRI SN RGly e #I1eed v dimerhic i wied b
o BIIAREC S99 AR T L ks ’
HEEFAR(EERED S HEARGRIRED W RSB RIE, A4 BB REL P B AR AR 05
REAIEHFNERENRRI, RS EERAHATREF AN BEAERH M ER, XM EREE
RS REICEREIENBRSY LORE, Hith,Pisolina Lee, 1934 & Siuaffella Ozawa,
1925 P91E) X %, 1 Sazhiella Dong, 1984 1 Guangxiella Li, 1987 & Nankinella Lee,
1934 PRI %o HEFER, EHAHARF, NEBRAED MR ETETHANESHE
BRI .ZEAR, S B EIE AR,

.HEBTR BHTMABTMBENARmMEXALDNEREZH LN, ERAMREFA
WK, REERFEBEAEKME . FNEERZ K, REUEAMIBENEEARER
B, B, RTRERS . BAZERBNRESWXNDTHINFELE Permoperna trapezoi-

* FC R4 E, BLEE Pisolina, Sazhiella ] Guangziella YR H XML EN, THE HEYFL 1991 4£
FARAESBHE.

L)
F A 3B
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dalis (Kayser), 57 4§70 BAE AR A , b 2l 46 22 4 R IR A9 4 i » 1 410 6 JUIAT AR Otk U0
Bakevellia BHBHAE(F7RA, 1982) (A 3), EHOWEET, MAAXBOMATIE
B, H—FAGE LNENESRESE

C 5H&ERB—%, Fln, BECOSHR
Guiyangoceras latiforme 5 &8 NMAR
BOATE, g G %S Vidr-
X2 ioceras —%, BE LA LT Guiyango-
x1
X1

ceras AR, WATEBETLIAN
T2 AR AR A R AR T 5 R R AR FE AR
&K, HEELREFRRERE, ks
PENMERRER—REL DRI EZ R
Biie AR, XTHHIPITES. HEH
BRI E— MRS B,
SR ARABENBRNEAM R TEEAANH
4R, LA BRI AR RNAIRRA, LT

X1 SR RIS S, W TR
$E6E 3 Permoperna irapezoidalis RRAANMKEBHENZER A oPiAEREELAITIER, AJUEBEAR
The changes of lateral f;fjlcines in ontogeny of the ﬁiﬁ%ﬁﬁiﬁéﬁﬂj@ﬁ@%%ﬁﬁ@%ﬁ
bivalve Permoperna trapezoidalis (Kayser) o _@ﬂ:ﬁﬁ%i‘@%/l\ﬁi“j(”ﬁ/l\ﬁi“d\”ﬁi

2353 FHEIRYE B A 7T B o

4. EM FERLTTHE

5. BE MORMEUERNE. ARERAHBENZER, BT NE LB LARE S
BRE, e, R H R R BIRES A DURIE M SR AR B 43 2 8T, NI TE4r &
F AAHERITFEEE, AR ZBRERAE NNWESL Aviculopecren AT, HTEH
B A. planoradiatus R AEF, AXBIEARHE, — NS HAOLUR, AR-ZBLERER
ENEL, LHEE—RNEL, RAEEERI. —EHEFEE, BTRI TEAFEEFIR
& yix—FIEAEFE D (Fang and Morris,in press)*, §it, Fang #1 Morris (in press)
B MERB BT M AR D TR, G RSN E, AEE SR TNER S Kr
TGy —HE R FRIBESRARE I B, UMRHEEE, AREEVHEER R RAR
ib, o[RBT T Y A ‘

LA FLE, HREEREEFNERS, AN ER—ERP 8RN 2 A IR0 etr
Ao BT BER T RARR , HERHCAR ), N B B S EA R A F

WARAESZHE, ERASMBORK, Bt EEREEN R Br(ERE 4), XE
EAFRPAEAE L, EAEE, SRR E T LHBIE(RE, 1985),

HEC AT, PR BT A8, BT LA H ARF ZEDO 2R, mEAHK
B — &4y s AR FER S (M F AT RS FF T RS E S8R ENN A,
FxBERL A%, RAANANDETEDRARLERN, HEERHNAR, MREBEHR

* Fang Zong-jie and Morris, N.J., in press. The genera Aviculopecten and Heteropecien (Bivalvia).
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| }\ %% b{lh_(iﬁi’ﬂﬂkEﬁﬁﬁﬁé%%,mﬁi%i%ﬂﬁ—/\iﬁﬁ%o
C o HEBTEEANT ERE SR X
R, AMUEAFRECNINERESHE, o
R NS EEN, REEXBE, HEY
B R REEELEREYZAR, AR
REXRTRFRWIAREDZERR, Uk
PERNLBEEIR, Flan, KAMHELE
HRE, ERLAMOHEMWEHR (trans-
posed hinges) RIBLE AT M iRDIAER
: ER M WA Pojeraia runnegari B A
" HAREFEERT ARG R, MAX
 BHIEHHR. FR (BEEXE, 1986)0  mm+ drisaigia postornara BHES AN R X,
' Mayr (1969, p. 182) 8, JLFE— TETRE (B) RERZHENEYEREH. CL REZHEE
mRBE SN RRRILEDED e O  mery, The
¥G, Hall (1876) iR TIbEHR AL  drawing(E)in the center shows an undeformed specimen
Familion OISR 59 Heliophyl- % [E e The Lo v o
lum, 3t 6 Fh}z 2 EFh, J5H Wells (1937) marked “CL™ corresponds to rock cleavage and is per-
X*l‘?ﬁ%%?jﬁ%bﬁﬁﬁ%ﬁﬁ'm%’ % pendicular to the d:re];::;n;a;fl n;;l;;l;lum shortening(After
WLE LR IEA 11 DRARER S ’
) EENSETE— % H. halli, —NMEERAEEWFEXEHITARLLRED, 8
BREGITE—THRNSHIT ABRNER, HELEE, MBI L LMY E
Bein, NiziEH , HEYZREANT RN AR TEERBEAONER LR, B UEFE
- HEESE AR ARAREDEOEREFRERE, BIERNRNEERA TR, ALk
CBIRE—TMMEARBNAREH, BRHRMNEEBEHRRNNTREL. ERNERFIERRT
BENEGEEEMEERE, NYEEBENEEREE S50 RRE-BERRT
ZE LR, X2 E R R & B R R EE N T, EHE B AR —, HA
REEBHIRBTT. UEHETHRAHBMP RIS X— VA BRI T RS,
ENRES —BHER—BLRER EIENE—HR. RITERE, XHESLHE—%, E
RENBTH—“AHEMEBERLWEERL, XTEBNBER TS LTS TTEE Fb
EREREN,

PERE B RE RS, IR, REKRN A BRI R KR %
B, BB R AR Eatk. ATHAEER, LEBH—BRRREFREERAEIRBS .
Woh, HTAESFMFRENERRN, RRANSEHOTRATEELSEE [Hn AR B4 X xR
(ecophenotype) W], NIARMMHERLEHNMRED, BETREELLE LN &
(Mayr, 1963, 1969, 1982), R EFE—H 5 ER (deme), HENNEHTENHARE, ﬁ
MNBERR A TWA R SEZNEESBEENER,

R 5878, AR HEAH, 5 RER W BN R R G BB TR 20, HE
PEFRERAMY, HTORER TN E LY ERELHL ARG EEETR—ER (R
BH-BERRRIDNTY, NEENESNBTHA - BERATINARANE N E B R
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RiWEB AR, EEMNEXECATERTRTH—WM, MAREE, oEX¥RUREKR
WHEA RRENCAB RS, BAAIERPEERBINASETERMRENER, 4%
LR BME HBLE M REL £ Ak 5,

S AETERR S AN AR EA N R RRTHAREY & X ENEENESRER, S®i1Ed
S RERIDT S IR T A AR B B or 2 AR TR d B IR A (e R 155D, RET
B REVE A AT TR K B, X B EE B T A TR AR . BTLL, AR R
EEFARERRACADT, B THSEENRE, SHOSERRIAER REU-EEERE
HEREREH ERERATESM, B&UREREZ TR R, mMERRDLEHRR
ST RENRYF, K& LTEER LRI REMFIIHA T 8 B2, AEdREFE—
i, A—BEARARER AR, BEHESHEL, BERMNZEAENTRETH-B#
(RA—H-FERRIDOTELE, MASRNAENERSLEEER, b5 BB ElR
NENGISEE L

i, BES-EAGRME, bR R £ AT K B

£ (polymorphism) 22— MERIR, EWHSMUEFNRERAETIFHER
ER5lR, mibENARESERA (phenotype), FRBFRIE“E" (morph)e A SATFIRH
i, MERAREITT, EAREYED, HEARALEENBEASREADMAEF (Mayr,
1963, p. 151), BAREALURIAELR A EEEARNHE, K FEr U ELAITFE
hBEIRE, HEDERCTFHEEBRX—HRAEE (Diver, 1929; Reyment, 1963, 1966,
1985; Owen, 1966; Waller, 1969; Hayami, 1973; Bk R £,1980;Keen, 1982), FIARXHEIR
RORhfh 25 A B T KA, 6 8 R A T A H B AT AA A L, — DL T anPR TR A
MAEREM-EREORRFTE, ZHEMNEEAREND . miBERRREFHORE, £
X 23 FhIRL R R PROX B0 AR R o RAQIEINT , 20 S SR AN BERERER, FEEY
HetrdkmPl#H 5,

L BE-E5EE BEMSNmy+oS8E, AR RRREIREXEMAER,
R 24040 A RS AR R R — N AL RN LS %, EE AR, EMEY—TE
LEEFMENAEZNERAZ T, B TENEERREMEN—EME; 5—J7m, BEfIXeTH
HERANEVEGN—EALE, HEESAN—EDH(nEYESERERIE) . £AEULRK
FBREREAMELTENMANEZLSEWNE RN —ELE. MAHLERAEAG RIS
TR &, BREMENEABREL, SNFHERAT—ENESFHE, SEER—
BRI ERAR TR, BREEASERNESEYHE AT RN~ AKX,
RSB EEM RN — BRI FE A, 1986)0 TER—ATEP, AEYMIERUAR
75 2 E R AR IR B, B B IRE — M E A E H O EREST K, MEESH L
PR —EHIESAL, METHTIR, Mayr (1982) M RnyiX —H M2 & B 5 A JH IR 2 AR if S (R Y
Hir, NN EEREHEEEYFEEN, RENEN TR EESUAERBEHER
P THAEESAIYEERESES TN VERS AN LW -EERBXE. EHit, AMIT
DLF A X e = Rk el A & R E R

— K MR R B, B = A HE R E T (competitive exclusion principle),
R T (Gause) JRHE, BB (Monard) [F3E, EHEMFPRE T AMANEML. X
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—FEEEH, EERNEERREESEROY M ILETE—8 (Mayr, 1963, p. 68),
WHEE R, 2 N Fp B BLE R — A R (B A — B O, BAIE A S LSRR R G X BN, HA
BE—NRE RO EESEREENE”, S MG SEE D — B ks T B
. BTR—TEIARM, BTERSEXARI, EDFRENER—BA2 KK, B0
HTHEZESHER (Darwin, 1859), RIFEESTFRLEZAHHARER, EM1—BASEE
TR— &5 E—E%),

BRIC(I859) R E BB R R (character divergence) MERMNEL . FERMN LM
FKE—H N ARSI A X EBRMONTE SFZE LA TH R, Brown and Wil-
son (1956) FRILAMIR#E (character displacement), BEIS NS LAEVIMEEE T 4%
BFh BRI HE AN, OB AEFENRNE S ES RS EXRNEFEINERT, B
EEESHMHRESRS BEAROER EHIVARRS IR, REDCEAERTZH
AEMR, BB ESMNESL S, AL s, HEG QR ARE, X—HEBE
DS RB A ERE (species swarm) HEHT ZoEECGER TR,

AR HATR—4RE0ER, FERRTEMNEESER IO REE, 0 7
BB, SR H B R BE M Bl N o Mayr (1963) $8H, W HSI YT, BB AL
FEM,EAEDRERHEIAAEREBRN. B2, BTN MR T XEEORS: ER—R
BEh, REZHEREES 1AM, | BEHOEBELERS LN, BHEEBERELEnt, x—
BB X T E AR 45 BE, BRI DIERATRD B 32008 R i R iR 22 o
FEAEXRRWES, B BAaER—~aREhTEEE I2 MR BED .

FE i A W SCER R, S E — 3. A — EBAL A AR S, RIS EBY A A
BIAE, ERXMELAEEEZMER, RPNERANECRE: ERMERN, RERE
EHCRRBE OB AR 23— EE BN ARERN G BEROE T, ERA R BT a
HETRE, XA REHER K G /MR FE BT ARN T RBESE MMM I 1EH th o sk
BRETHENCANEREA. BELHEHEMREHNFER, Flin, 20BN HIREZ A
TR REME D BN R L REWE AR IEMER S B LM RECFFERE G B’
A RENREGRAREZHE RS, Tiewf,A—EUERZEEABHIRMER, &
AEE®N, ZEHEEEN, XMEREN EDFEETNT ZEE, M—MUEITE L&Y
FHERF A KK R Hlan, KELT X EIREH D E—EAA B A £, 27
BA S AR DF(CTHR,1987) FEKEEZE(1990)EFHV T, KR ENILFE LEHER
— RN EER, NFERTRE,

R OTERARY S 5, GlaE SRR BE, WIRGI A EERE (species swarm),jbft—FhLL 8
BHOER, XEHRMEYBENES T ERERBSFRORR, EELEEMN. S5, 5l
TS, WRZEESREHXE (Mayr, 1963, 1970),  XFILRIE L F A TR R FP
B, BT LB M L B TR 0L, RIS | BRI R D EE. BREALET: (1) I Ly
TR, WA T ERMEA (sweepstakes dispersal) AREFIRIXH; (2) I FhERY
BRABN LML, RLTRERE;(3) XERLWFHEAESOIERE (niche breadth)i%s,
HRBRABRECINB AT ESUNTLES, WK, SERIREHREN R B, B114E
ETBHER . XML EEINEURABERAMNES, EEA BRI ERERE; (4)
ZHREHNBEZSE, BZHEERRTRE XEYMA0HE LR @ BB E
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H, ZSHESMNEEFEEN BHEAERE, XHTEEANFFOEREFSEE (Dro-
sophila) EEE R FE (Lanao) #AREERIA Y (cyprinids), EEINPIIA R ET (Galapagos) B
HHRRLE (Darwin’s finches) &, HOiEFh@IflFinEEREHER=8—FR%%
HHIR i 2R (FFEARL1990), B2E Parand “ALWERZIWEE, B Pontian NS

574 EF (Runmegar and Newell, 1971) % W¥#5il), AARBRAEEHTLZME

HOE, HERENETHIARLSHAEBS FORBEULS ZE Wi, EAXFEERERLY
KBIEET 6 Z R MBETHE M RE.

RIE LR 4 FHFES, ENEIERPAERIEMERIR S RERX ST, £—K
BT, BIOAREAHERFEEIAECREL, UafkEARSINEL T UEIZNY
Fir, S ECR B e e R B BT SYFARIE B AR ER: (species swarm) FIF BAl#E
HE T E R, BT AR BLRIET S8 A R A X B Rh B A THE H Tk

2LHZEiRE HHEENEHEESHMNN, B REANBAEDFERTET SRR (Mayr,
1969, p. 140), HfIZFEEEH TS, — A5 BRI E, SE N, MEERETLZBAT,
HAMA TR R AR S B RS T ZERIEA RS RO— B, & AEDFRIE R
EIAR BATAAE AT R RIE #EFTH 52, it HLA8E MR EDE M A= Wi AL O P 52, X
THEMFNRB . ERZEFRT, HEDFNREN I L™ BIERXE
Wb G, R ES B A T A SN IR, ik, L AIdFHRHERE, B
AR TE A ENRERR, ANEEEEET NS Lo XBRERINTERRBNE
PR, A Z NOUGR BB REN ERBRRE 22—,

YRERE —ERNE A E KL, AT, BV RIE SR E AV EE Lo
RAADH MRS RE T EWFRILE N @M 2 ERZEAARR, XFEFBTRN
TEH LB A A I o

SRUEBETERIE, SOMMERERNERMREME, Tt E LA Z A S 5REH )
AR L,

Etheripecten sichuanensis EHREE T B2 AP E LHRZLED M, E—BEHF 8 KB~
R5tHE. EREPEFZERBEK/NCIHHE R T IR 6 R—HHBEIRAK (Girtypecten jia-
heensis, TKREIFE, 198135 5EA,1987), r— AT E R B RAS, HERIEIIF 8 Hink—5,
BT 6 BHrAR 8 FhrALL /N nihHE A ZE = (S 6 ) . RIERE - S S, BITFRK
AIEE B T AR, MR A/ NTTHFERFHR OSSR, 68 RARGEH 8 Fin AR £
Ko Ra6 FIRAF 8 FirAHA R EE M, B ETRET ARENDH (F Do

Lilingella simplex F1 Xinyuella liuyangensis {92 ZNE R —FfiEH . EE 5 Fin,
Lilingella simplex @ FAACELMRTE LHZ PORAKREHIR, HPHERNT Xin
yuella liuyangensiss CAINFIREB TSR ENER, HLAMARFTENAERZMN ST
[HIFUAR X R RE M A B AL &R E R R AL, kT, RIE Hardy-Weinberg P, XFhd
ik Z 2 SR, RN K FTHEAE AN | b 3 B N B B 28 R B UL &

JRBE2FE Ovchrenko (1969) RET | M+ BHBNGIFo kT LML Kutchithyris
AWM M, K. acutiplicara ZRET, K. euryptycha £ Lo HTRXHEHER
HALMHBER, FASBENETARNE, BRE—-FHEIE 1.0—15m ERNERE
B, FER K. acutiplicata, F33F= K. euryprycha, E[EIE{L 10cm {22, X FHEA fdk
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T 5 % 8 1A Lilingella simplex (-

" .‘ﬂ: E 44 an)/ue//a //uyanyens/k

W& S Xinyuella liuyangensis Ml Lilingella simplex H)HIE S HRBE LR R(— AR AWK
BRI BH RA-1990),

Stratigraphic distribution and probable phylogenetic relationship of Xinyuelle liuyangensis
and Lilingella simplex (A typical punctuational pattern) (After Fang, 1990),

I, FikE —2 B oA D T S ARA, MMIEL T X WA Z e X R, BTEE
BT 8—r=, XA LS Mayr B FBRREI YIS (Raup and Stanley, 1978),
ERNZBEPAMNAE M TEL ERASRZHN, SNERAGHAFRRAMERDEE & o

Hayami (1973) R T HAFERNGTEL Crypropecten vesciculosus MR ELRER
A& XMTHAERMNSPORIEL, REAQE, BiINZMRBEREARAHEER: QR
HE AR & B R8EFs R BN BRABE Fr, B R BB IOTT . M EFitER hEHi, A
BEERESLEY i Q BUAHRL, R BN T ILE, HAE IR B E . —#RiAe, REHE
F A AR (0 RT DL e SR B RO BRI 12 ZE RV EBE , X B FP R BIROAE MR R AR
Eo BMZEBREMHERNGER, HERHTEEEXR -, Hayami NAETIAHEETH
BHOAR DR, HUETHMLERN S B,

Beerbower (1968, p. 82) AAL&EM—K RRTRD LR, H—HI)EE LXK
Ko EEHEMRAR T, USMERNE HEEGHE Lo Huth 23R B850 2 80 S AR D)
THRE, SN — B ARAERENT TR (discrete character) BRIESIFAEMNFE—TT
,mECRENRE—BB LR BRKF TN, LR AL Argopecien comparilis
H“E 4" (high-ribbed) F1“MK%E" (low-ribbed) FTEUB L (Waller, 1969), HWEEEIHANR
B Cyprinotus (Hemicypris)changpoensis FUELETH ML BTG XRRB (KR E, 1980),
W B4R Etheripecien sichuanensis ) 8 B 6 HRBMELE, BEKEENR. HiE
RE-AAN, EAEZROXFYE RER, XEANNOREETETARNDFHEARKTE
o

ZEMAR BRBESERSAW, HTRIEERE (stabilizing selection) WEH, &4
PHOEMFENERTE —EWEE, A iE ETIRWER. L, AL ERIARTER
EARK—REREBER/N, BAXEARAERENT2ARIGE, AW KEUE,
I GEGHAERBOESERERBAESS %, EhEME, BRBE-ESRETIN SR
&, RETREAAILRFIRIEEEERAR, XFHMREE KRBT ATIRAIEERE R
BETT, Flin, B REE FORTE, R RN ABENTE. (UL T RRGE, KX A%

fot
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BN R,
B HEERNARBIFE, RAEY MBI LIREE, BRI R BRI TR 55 70 4 bt (R,
1982; BA%EFY,1989) RN L, — MR EM S HEERET AR 2L F—HA

FLEHA—ERRIZYFHLIR LWL A R MEFTRIAN LS, CRowEEE

FIRERWT X R T4 8% LEIT, Ba AT aE N BB, WY Y X RER-
FEWEEBRT 5 LERRMAKF. NERTRERE, XHENFRKSER KRR £k
EYBX AT RS, KEWEHEMAT EHE, MAEM, EE—MER. WRLUARERN

H WO TR S 1 0 K SE R R AR, T4 6 TTREA AR THE DA IR E 2 tho B AR&Y |

HEXZ B B SFLARENERM, BEEMHBESXERTELE, ITRERAR
SR RE S L R T B € BB T AR K28 K. REERBMFHER MY
EE Y B IR AT SR G T REAUME B X EDR RS I8R5 4 EHRO K, M i A Yy s e
REREMERE, Wi,

RIEY BB AR R, I 28 SRR DU By S8 43 [X B b o 16 Y FEIDR H B o B

SIRENERARARBBTERZESHE ENHEEXRAATF, ERAREBRXERVATER

W R AE R S A e L T RER AL RO, DTSR R B AR AR Ve - AL AR AT
AP, U EREHEX SR TRERTHAM, ARNERE TS EIOZA & I, |

B MIEHE RN, BN SRS T USSR, EXHE, Walliser IR

F(1989MRE B G ELFTAME % o fUATTPEABR 52 T g il 3B ME AR B A ST FE R Ozarkodina eri-
spa, XM ay 8, v, 64 FBARLRR, XEBRLVZ WA TELRMER, NEMNE

RERBEREAR, MITHX 4 SRR IE TR, FHETEMNNBES 6. B

THREBTARS KB, RELERA=ZZENRMATHITERN S, LA THRERY
BTSSR RTRERENTE, BEIRIER o

BATINA » B Y E AR R [ 22 BUA ST A IX 23 FOHIR , 3 M AE W 22 10 £ B R R X AR :

BRLZENREX R, XBEBTRMNEEHINRE N RERYF, 825 EHED D RER
FERIK o RO » 3 K 0 70 R R A S0 2 S 7E S8 2 SR BRI b, FH A FT BRSO BB AL
FRA AR TS R H BN R
N & I

T AW T DL 4> B BLE R BN A R AR R B B Z AR R sl 2 v, B gk, B
bRl BRI A S RN EARKE, H4RRRME—o 15 KPFF, dEFE RN E T
otk M KRR I , T 45 T B Rk At P9 28 A U0 I AR AR SO RUBE » T Bz PR A
FA B AR ST 0L G R B R B A R BHEN S % . HRAMN, ERE 6B RERH
Y- R AR 235X 3 M PREIIDAE & SR Bk HIE AL A YR, R AR RO RN RLAE
EHAARR o 1R 4 MRS IR T O R E RN AR RUTHER, En%
REERIE A L AR R EEENR), MAER-BIEFREREEITEIAERATE—RIIERE
fitio

1650 R T VRS B A SCIR M HIBARE FT RE 2B BIIF & W, BRI MM o B
RS B EAR R BRI S B H AR — A HNE, XBERINA DRENSE T, BERIE
KIS T RARER S e B EY MR ERD HEN Y REREZ LRSS, A
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R E AR B A SRR XMERENERIBRY, i SEERE
BRI RAETRE T T, ENLETEBRTERENE—T LR

YR EE CHARASBEREEEFN. RITARE, RESHRIFBULAMMNE
Wi, KART R E 2 B LEE T B S RO BORER, AR B Tk hE) ¥
MR AR . ERXEBRMAEREROIRAT R, SEAANHAECREERREN
BE EBUSE S NERIEBES,

R N AT O B R RO 220 ARRLIBAL A MR MNMAR RS 2 KA LR
SRBEITH T EAERFENHAREEEN, RGN ED—H, GRAREFHOR A &
EYFER AR RUATEEENRN BN DIRE NG ZR A5 2 R LR R b
X%, RHENETEH-DF-BEZRNEIBRARENEGTEYFES Lo ARAFERZA
MR X BBEREG, BHRRREW NI S, TIENBBEMEZE, LG EYEX
ITE 2R Rt R BT T, 2l — +— 2R kiR

£ F X ®&

SEA,1982; BB (Permoperna) (RFTHK), HEMFM,21(5): 545552,

——>1990; AEBRH RN B SYRES— MNEERELELRE, BREEMFXE35—19 FRAF LR,

RE #1986 AXMEFOEM—BELESHAE. PEGTEDFLE 13,14 BERELBESE1—24, BHEHE
A H R,

— HER,1990; FELER, BRHEYFIEMF 1, 393405, BRiAZ MR,
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BOE3,1989; o EACHEE L Bradoriida FRIABAIT B B A MR ,6(4)3409—418,

BB E,1980; XTLEEE, HAEUFIR,19(5)3416—419,

Bambach, R. K., 1973: Tectonic deformation of composito-mould fossil Bivalvia (Mollusca). Amer, Jour. Sci,, 273-A:
409—430.

Becrbower, J. R., 1968: Search for the past: An imtroduction to paleontology (2nd edition). Prentice-Hall, Inc.,
Englewood Cliffs, N. J.

Brown, W. L, and E. O. Wilson, 1956: Charcter displacement. Syst. Zool.,, 5: 49-—64.

Cellomon, J. H.,, 1969: Dimorphism in Jurassic ammonites. In Westermann, G. E. G., ed., Sexual dimorphism in fossil
Metazoa and taxonomic implications, 111—121  E. Schweizerbart’sche Verlagsbuchhandlung (Nigele u. Obermil-
ler). Stuttgant.

Cracraft, J., 1981: Pattern and process in paleobiology: The role of cladistic analysis in systematic paleontology.
Paleobiology, 7(4): 456—468.

Darwin, C., 1859: On the origin of species. New York and London. D. Appleton and Company (1920).

Diver, C, 1929: Fossil records of Mendelian mutants. Nature, 124, 183.

Dobzhansky, T., F. J., Ayala, Stebbins, G. L. and Valeniine, J. W, 1977: Evolution. W. H. Freeman and company,
San Francisco.

Gingerich, P. D.. 1985: Species in the fossil record: concepts, trends, and transitions. Paleobiology, 11: 27—41,

Gould, S. J.. 1976: Palaeontology plus ecology as palaeobiology. In May, R. M, ed., Theoretical ecology: Principles
and applications, 218—236. Blackwell Sci. Pub., Oxfard.

Hallam, A., 1969: Faunal realms and facies in the Jurassic. Palaeontology, 12(1): 1-—18.

Hayami, I, 1973: Discontinuous variation in an evolationary species, Cryptopecten wvesiculosus, from Japan. Jour.
Paleont.,, 47(3): 401—420.

Heaslip, W, G.,, 1969: Sexual dimorphism in bivalves. In Westermann, G. E. G, ed., Sexual dimorphism in fossil



554 w O E ® % # 30 &

Metazoa and taxonomic implications, 60—72. E. Schweizerbart’sche Verlagsbuchhandlung (Nigele u. Obermil-

ler). Stutigant.
Imbrie, J., 1956: Biometrical methods in the study of invertebrate fossils, Amer. Mus.

211—252.

Keen, M. C, 1982: Intraspecific variation in Tertiary ostracods. In Bate, R. H. Robinson, E. and Sheppard, L. M.,
eds.,, Fossil and Recent ostracods, 380—405. Brit. Micropalaeontol. Ser.

Kurten, B., 1953: Population dynamics a new method in Paleontology. Jour. Paleont., 28: 286—292.

1964: Population structure in paleoecology. In Imbrie, J. and Newell, N. D, eds, Approaches to

Nat. Hist, Bull, 108(2):

s

paleoecology, 91—106. John Wiley and Sons, Inc., New York.
Mayr, E., 1963: Animal species and evolution. Harvard Univ. Press. Cambridge,
, 1969: Principles of systematic zoology, McGraw-Hill, N, Y.
1976: Populations, species, and evolution. Harvard Univ. Press, Cambridge.
, 1982: The growth of biological thought. The Belknap Press of Harvard Univ. Press. Cambridge.
McAlester, A. L., 1962: Upper Devonian pelecypods of the New York Chemung Stage, Yale Univ. Peabody Mus. Nat.

Hist. Bull, 16: 1—88,
Newell, N, D, 1947: Infraspecific categories in invertabrate paleontology, Evolution, 1, 163—171 (reprinted: Jour,

Paleont., 22(2): 225—232).
Ovcharenko, V. N, 1969: Transitional forms and scpecies differentiation of brachiopods. Paleont, Jour., 1969(2): 67—

73.
Owen, D. F, 1966: Polymorphism in Pleistocene land snails. Science, 152: 71—72.
Raup, D. M, and S. M. Stanley, 1978; Principles of Paleontology (2nd edition), W. H. Freeman and Company. San

Francisco.
Reyment, R. A., 1985: Phenotypic evolution in a lineage of the Eocene ostracod Eckinocyrhereis. Paleobiology, 11(2):

174—19%4.

Rose, K. D. and T. M, Bown, 1986: Gradual evolution and species discrimination in the fossil record. In Flanagan,
K. M. and Lillegraven, J. A., eds., Vertebrates, phylogeny, and philosophy: Contributions to geology, Univ,
Wyoming Spec. Pap. 3, 119—130.

Schumann, D, 1991: Hydrodynamic influences in brachiopod shell morphology of Terebratalia sransversa (Sowerby) from
the San Juan Island, USA. In Mackinnon, D. 1., D. E. Lee & J. D. Campbell (eds.), Brachiopods through time.

pp. 265—271. Balkema, Rotterdam, Brookfield.
Simpson, G. G., 1940: Types in modern taxonomy, Amer. Jour. Sci., 238; 413—431.

, 1943: Criteria for genera, species, and subspecies in zoology and paleozoology. Ann. New York Acad.

Sci., 44: 145—178,
1951: The species concept. Evolution. §: 285—298.

, 1961: Principles of animal taxonomy. Columbia Univ. Press. N. Y,
Stanley, S. M., 1982: Macroevolution and fossil record. Evolution. 36(3): 460—473.
Stehli, F. G., A. L. McAlester, and C. E. Helsley, 1967: Taxonomic diversity of Recent bivalves and some implications
for geology. Bull. geol. Soc. Amer., 78: 455—466.
Sylvester-Bradley, P. D., 1951: The subspecies in palacontology Geol, Mag., 88: 88—102.
, 1958: Description of fossil populations. Jour. Paleont., 32: 214—235.
Tasch, P., 1980: Paleobiology of the invertebrates, data retrieval from the fossil record. John Wiley and Sons, Inc,
N. Y.
Waller, T. R, 1969: The evolution of the Argopecten gibbus stock (Mollusca: Bivalvia) with emphasis on the Ter-
tiary and Quaternary species of eastern North America, Jour. Paleont.,, 43(5), supp., 1—-125.
Walliser, O. H. and Wang Cheng-yuan, 1989: Upper Silurian stratigraphy and conodonts from the Qujing District,
East Yunnan, China. Cour. Forsch. Inst. Senckenberg, 110: 111—121.
Wells, J. W., 1937: Individual variation in the rugose coral species Heliophyllum halli E. and H. Palaeontog. Amer,
2: 5—20.
Wiley, E. O., 1978: The evolutionary species concept reconsidered. Syst. Zool, 127:

>

17—26,
T1990 4 3 A16HULH]



5 HRARE: R BRI R — X T R A B R R R 555

-PHENA, MORPHOSPECIES AND BIOSPECIES ——ON DISCRIMIN-
ATION OF FOSSIL SPECIES

Fang Zong-jie and Rong Jia-yu
(Nanjing Institute of Geology and Palaeontology, Academia, Simice. Nanjing 210008)

Key words: phenon, morphospecies, population criterion, community-ecological niche criterion,

spatio-temporal distribution criterion

Summary

Among palaeontologists almost every one has recognized the vexation of species problem in pa-
laeontology. This has been usually attributed to the presence of the time dimension which makes it
impossible to apply the commonly accepted hiological species definition and at the same time re-
cognize species as discrete, nonarbitrary entities (Raup and Stanley, 1978, p. 109). But this problem
is more theoretical than real. In fact, palaeontologists have seldom met evolutionary continua in the
fossil record which make them difficult in delimiting species. Even when evolutionary continua do
occur, subdivision need not be entirely arbitrary (Imbrie, 1956). We believe that species should be
objective entities with difinite temporal and spatial distributions. “A species is a single lineage linked
up with other lineages by speciation events which is a reproductive and genetic community compo-
sed of ancestral-descendant populations with its own evolutionary position and historical fate, and
which maintains its distinctive identity from other such lineages and occupies or occupied a specific
niche in nature” (Fang, 1990, p. 45). Here speciation is defined as the evolutionary process of spe-
<ies formation including phyletic speciation (= phyletic transition, Raup and Stanley, 1978)
the appearance of a new species by the gradual evolution of an entire lineage. The speciation event,
which is not all equal to the branching points in this paper, occurs when the genetic homesotasis

of a species is transformed into another.

The species problem has been made to appear more difficult than it is by a confusion of the
concepts underlying the terms of phenon and species (Mayr, 1969), especially in palaeontology.
According to Mayr (1969, 1982), phenon is a sample of pheno-typically similar specimens. There is
hardly a species that does not contain several if not dozens of phena which may come from sexual
dimorphism, age differences, seasonal variants alternation of generations, genetic ~ polymorphism,
and so on and have no taxonomic status. If we recognize species merely on the basis of morpholo-
gical differences, it may be only a phenon or a morphospecies, but not a real biological species.
In addition to the morphological criterion, here population, community-ecological niche, and spatio-
temporal distribution criteria are presented for species discrimination. It can be inferred based on
various types of evidence although fossils cannot be tested for reproductive isolation. There is a
«complete difference between basing only on morphological criterion and using morphological evi-
dence as inference for the application of a biological concept. So long as we make every effort to
distinguish species from phena, much improvement seems possible in the species problem of palae-
ontology. After untiring efforts it is not impossible for palaeontologists to recognize the same sort

-of species as neontologists do, or nearly so.



