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Diversity of trilobite morphotypes based on their body sizes: functional
morphology of relevant homoplacious characters

Yutaro Suzuki

Department of Biology and Geoscience, Shizuoka University, Oya 836, Shizuoka 422-8529 (sysuzuk @ipc.shizuoka.ac.jp)

Abstract. As to document a long-term biodiversity pattern of an extinct organism, I focused on size changes
in homeomorphic olenimorph and illaenimorph trilobite species based on physiological background. The former
type is characterized to have two dimensionally widened pleural area which represents respiratory region. The
latter type is characterized to exhibit large and complicated cephalic muscle scars which could control movements
of cephalic appendages more sophisticatedly than other trilobites.

The olenimorph species were established in the Early Cambrian, and diversified their maximum body sizes
from the Middle Cambrian to the Early Ordovician involving the occurrence of the largest species. From the
Middle Cambrian to the Middle Devonian, some of the olenimorph species retained small body sizes that allowed
them an efficient respiratory system as a strategy against predators. On the other hand, the illaenimorph trilobites,
which were established in the Late Cambrian, diversified their maximum sizes gradually toward the Middle
Silurian, but reduced their sizes abruptly after the Late Devonian. The difference in the tempo of diversification
of the body sizes between olenimorph and illaenimorph species implies that it took a longer time for illaenimorph
species to establish developmental integration of functionally related traits unlike olenimorph species.

The study on body size in each homeomorphic morphotype from the physiological viewpoint appears to be
applicable to extinct organisms. Detail morphological information, such as the change of functionally significant
characters with the increase of body size, is required for further progress of the functional morphology, and for

understanding the biodiversity pattern of extinct organisms from the functional-morphological point of view.
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2. AV=FLTH, A V=FLTREGUDEBEEDOL VY,
Kaesler (1997) 1233 <. AV =F/V7 :0l, Judomia; 02,
Metadoxides ; 03, Cambropallas ; 04, Paradoxides ; 05, Hydrocephalus ;
06, Ptychoparia ; 07, Elrathia ; 08, Conocoryphe ; 09, Nepea ; 010,
Eurycare ; oll, Burlingia ; 012, Seleneceme ; 013, Parabolinella ;
o0l4, Triarthrus ; 015, Hypermecaspis ; 016, Hibbertia ; 0l7,
Scotoharpes ; 018, Harpes ; 019, Aulacopleura ; 020, Otarion ; A L
=% /)7 :il, Plethopeltis ; i2, Stenopilus ; i3, Panderia ; i4,
Hllaenus ; 15, Parillaenus ; 16, Stenopareia ; i7, Holotrachelus ; i8,
Nileus ; 19, Rhaxeros ; 110, Bumastus ; i11, Liolalax ; 112, Paralejurus ;
113, Cummingella ; i14, Paraphillipsia.
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BACAIEIRE LT, BB IREP O SR L B LS
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v R (holaspid) #I~&pET 5. REKFABME T, Wi
BB TN 555, &7 Ay REICIIEARmIc—
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B 3. Aulacopleura konincki Barrande % & 7 /L
IZL7eAd L =8V 7 ROTHER X,

2000 : fig. 10.3).
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B4, A V=NV T7HOMEMEEN. A: Stenopareia linnarssoni Holm.,
Ffl s M, F e 2T — 2 R A0 A I i AR, A
BESRIT VIR A, & 7 37, B Eophacops O YR, Campbell (1975)
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AL=FILT=EH
A V=FNT ZEERITITLITO &5 2 ERRD 55,

1) BTHREITREITE B L, &R ITHRE I & o,
KEIT glabellar furrow (BEEFBHPIEOHSGM~MHO D) 1%
SEHRE b TRERBA IR IZ LR 5 (K4AD A L=
ENTE, K4BOMO=IE R E2SH).

2) #, M, BEHOEPR EORIMTFEL (38
DERTaR—v a3 ).

3) MD=FEd LEANT, PEFBOMANE.

4) EHOES GEEHM) MG E .

5) MEITHD O DRI L, BEMOFETIE, VA1
ZADMEIHTAER L, BROEHETH 2.

6) &<BRMEDRWBHEARIZAFTETH S,

7) Mikulic (1981) (T XAuiE, FEMEHEREYD> O SAHEE TR
Hi$ %, Lane (1972) Z&Bic, ##IH 7 ) THLIE
D F R IRVE AR SKE L 0 IR WHEFEERE TR S 1L
54K E (carbonate mud mound) Tik, A L=F/L 7
SEAPEBL T EHERL TV

8) SFEREL LTI, ®%HIL v 7Y Thdplethopeltid 88, 4
JV R EZAEDillaeniddE, Vb ~F R HLD scutelluid 38
D, R~V LR O proetid $8 D —EF, Crassiproetus
J& (Ludvigsen, 1987), CummingellaJ&, Paraphillipsial&
REMZDELT A TICRTS.
INOOR/BHMD S, BEHP R L LB BD—D2 & L

T, BAMEEESFRNICIER L %o 5.
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4B THERTE S L 912, —RIC=ZFER OTFHIETRIZRD
LD HRRITMIE TH D, & b ICH P EE OB HEIRIT,
JER CEHEmE) ~EZEHLED, BESHEL TW5D,
MEHNTIE, 2 D R O A B OTAR A E R RE I
bRMENTWD 72, BEFHPEIIIS FRNF—T 7 u—
(glabellar furrow) & XX BEBTHT2> THOH LIS,
—FHDA L =F) T ZFERTIE, VIF2T PRI 2 ko
M7 LR BRf> TREBE L TWS, F£72, FERE ZRLs
TRREMEIRIC R /2D Z 6, BEEEE 2L Tl
BYRICE 2 D LRI D, ZFERTIE, £ TOEM
TERRHICHEIE DY, 7%, b=, =t, BRERLED
X O TR A TeRE /10, B A 2L L 572 EORESI D3R
hofe, LiEkEXONTER, 7%, 1=, =t, BEA
YT, BT B LIS, BEEICEETOE
BOREDIHHL L A2 H 5. %E TIEATHE L I3ExR
D, BLLBEHLLEHRNREREZEIE TS, A L==F
VT ZHERICERD SIS N EEIR OB ESIER D,
H=RE RO X O IR U TR EERRICTFAE L TV e Z
LEIPBDED @K, 1999). —F, A L=F) 7 =1
BT, R UEES O BN B 2 MRS R Y 3 EREAS,
D =ZFE R LN THRWEA 2 BO BN D, A L=F/L
7 ZIE AR T 2O M ARBEIFE TIE, EhoITER
PRI I N TR Y (Stitt, 1976 ; Westrop, 1983), HEREH
BRI RN EBET D,

FLZFEILD, ALZEILIT=ZERDESHELE

FL=FNT, A V=FNTICHETTELFHEICONT,
REELRESBIC L EEORKMET A X%, FURICE
NENKS LK 6 TR TZ.

FL =TT ZERICBWTE, BT 7 ) 7RM 5,
BREY A R/ EPHET 20 o7 ) THICED
FTEY A AOEIMERAPED-ND. £, AL T
U THRICIEBEI, AL =FATEE L THEEOEY £ X
DOLOPHIL TWD, Ziut, ZHEAOHIBIZE L
U CTHERICBE 9 2 SEBh &S R R & 22N B L, i
ATV TRETEORFWEHMEZELIE T2 L
ERLTWS, ZoOBRIE, 7070 7o L4t
iR D KR I B A HERE S E 7ol BRI~ L auEI
BATL RN S 5. ERBITIED D Z ORI OE
APDIE, BEXRBTABBERRE LT TREB LOREDRF
FEARMED S 54T 5 (Brasier and Lindsay, 2000). Z @
LORBETT, BUHOF L =FELTRHLBEKREAR
A X THELL, RIC—BEET A XA & 5w
ERLIEZ &R, bEbLEZERDPIPERBREFKEINES
WART 4 —=FF 0 E2FLTWeZ L &f[bis. BEICFEE
T, SEET B AL S St o B R B S HER L
TW% A (Hou and Bergstrom, 1997), BEAFEHRET TO
MNP 7R VIRIL TN T, BB ICE A TSR R 2> O HERE
Y EEEER T 55 Manton 1977 : fig. 2-12M) %
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5. FAV=FNTROEKET A XL 204 B4, Olenimorph IZ — A1 & 5 41 2 BAfEA ] T & % cylindrical enrollment 45 F

12, harpid BHIT 747 D basket and lid enrollment (345 FITR L 7z, &Y A X7 — & o UL, fli4 & ICLUFIZR LT, 1 1 Cambropallas
telesto Geyer, Kaesler (1997 : fig. 261-4). 2 : Judomia tera Palmer and Repina, Kaesler (1997 : fig. 267-1). 3 : Metadoxides armatus
(Meneghini) , Kaesler (1997 : fig. 295-1hb). 4 : Alokistocare harrisi (Robinson), Robinson (1971 : pl. 91, figs. 1, 5). 5 : Bailiella emarginata
(Linnarsson) : Westgard (1936 : pl. 11, fig. 1). 6 : Bolaspidella wellsvillensis (Lochman and Denson), Robinson (1971 : pl. 91, fig. 13).
7 Burlingia laevis Westergard, Westergard (1936 : pl. 12, figs. 8, 9). 8 : Conocoryphe sulzei (Schlotheim), Moore (1959 : fig. 181-1).
9 : Ellipsocephalus polytomus Linnarsson, Westergard (1936 : pl. 11, figs. 8, 11). 10 : Elrathia kingi Meek, Cotton (2001 : pl. 3, fig. 7).
11 : Hydrocephalus carens Barrande, Snajdr (1990: p. 92).12: Nepea narinosa Whitehouse, Moore (1959 : fig. 188). 13 : Paradoxides
davidis Salter, Bergstrom and Levi-Setti (1978 : pl. 9, fig. 3). 14 : Penarosa vittata Opik, Opik (1970 : pl. 3, fig. 3).15 : Penarosa zeabunda
Opik, Opik (1970 : pl. 3, fig. 3). 16 : Prycoparia striata (Emmrich), Snajdr (1990, p. 94). 17 : Sao hirsuta Barrande, Snajdr (1990 : p. 102).
18 : Angelina sedgwickii Salter, Henningsmoen (1957 : pl. 1, fig. 10).19 : Ctenopyge (Ctenopyge) pecten (Salter), Henningsmoen (1957 :
pl. 2, fig. 18). 20 : Olenus wahlenbergi Westgard, Clarkson et al. (1998 : fig. 3a, b). 21 * Olenus gibbosus (Wahlenberg), Henningsmoen (1957 :
pl. 1, fig. 1). 22 Aulacopleura szechuanica Lu, Lu(1975 : pl. 34, fig. 8).23 : Harpides (Dictyocephalites) grimmi Barrande, Snajdr (1990 :
p. 184). 24 : Hibbertia wegelini Angelin, $8 KKK T —# . 25 : Paraboniella bolbifrons Fortey and Owens, Fortey and Owens (1997).
26 © Seleneceme evansi (Kindle), Moore (1959 : fig. 393-2). 27 : Scotoharpes filiarum Dean, Dean (1979 : pl. 1, fig. 4). 28 : Triarthrus
becki Green, Henningsmoen (1957 : pl. 1, fig. 3).29 © Triarthrus eatoni (Hall), Whittington (1992 : pl. 19). 30 : Triarthrus fischeri Billings,
Whittington (1965 : pl. 17, fig. 20). 31 : Aulacopleura konincki Barrande, Huges et al. (1999 : figs. 1-3a). 32 : Aulacopleura roquemailerensis
Chaubet, Thomas and Owens (1978 : pl. 7, fig. 9). 33 : Bohemoharpes ungula (Sterberg), Snajdr (1990 : p. 178). 34 : Bohemoharpes
naumanni (Barrande), Snajdr (1990 : p. 180). 35 : 'Otarion’ diffractum Zenker, Thomas and Owens (1978, pl. 7, fig. 6). 36 : Scotoharpes
trinucleoides (Etheridge and Mitchell), Chatterton and Campbell (1980 : pl. 14, fig. 3). 37 : Aulacopleura beyrichi (Novak), Pribyl (1947,
pl. 80, fig. 14). 38 : Aulacopleura bohemica Pribyl, Pribyl (1947 : pl. 80, fig. 4).39 : Harpes macrocephalus Goldfuss, Moore (1959 : fig.
319-1a).

AL i, SEICHRI 2B 2Rz e < &b I
72, ETMSIBINARR F—~< DD DOALEDRE T
BB 72D T, EBEED I OICEFRRM BTSN ER P> T
DTHA9.

FHD T ) THRICR D b IR A X03EINT B &4k,
AV =T HEOREL L THEA 2R A X 2RO
DHE LUz, —J7, KA Xp0ha <70, BSMICHER
XYL, BRI R L D L T
5. ZOEmE, L ZEEED bR D T2 1T AL
HWE L LS EPHTEZ S Kb T55, it
ST TRV, RERDL, BREYA XITTHE L 7
U 7RIS FRAEAB RSN D SO0, FY A D5
Filg XD > 7 ) TR LRI AL B E R o T

BICIEDLLRNDPLTH D, L, AV=FE/LT7H
Tz, PR L IR ALERER 0D 2 D 0 IS ER G D3 E T L
TWEHETh -2 bR TE 5.

—J7, WAL R ERACARE T, SRR S LT
MER LIRS~ DL B HALd. M5 D24, 34, 35,
390%, BHIEMAHIR I MEE 5 X OVRERASEEBR AT o AEsRt

FRIZF 2 I1E D E > TL E 9 basket and lid enrollment %17
ZT-harpid FHTH Y, BMEFREREE T Tid/e <HERBE~ &
LA L =7 THD. IO harpid L, FEEBIIES
DFERRICHE L B2 DR Z L Tna e, K
TEELZ DD TIERL, ZOBHREETEREXZ5Z
EMFRRE Y, FOESOHREZED TWD (Suzuki,
2002 : Bl 2 1XERER 72 E O T DICHRET L& B HIC5] & X
B2 L), ZO/RER, BRFRETILLHERELRE~D
HEHEFFEICLIZDOTHS S,

ANV R ERRPHIEDOA L =F L7 1E, VR ERR
D#& Y & INTHIE T D Triarthrus J&, & DOfthiZ proetid E D
Otarion (5 : 35) X°Aulacopleura)® (X5 : 31, 32, 37,
38) DARICERHNTLE S, ABEEL, DRioA L =%
V7 LIRIER, Triarthrus &AL ER 72 & O EEDTERK S
NAHWREREE T (Kaesler, 1997 : fig. 204), proetid £8 (X
5:31, 35) bAMFRE FOWHH 2K LKERE? B 5
YO RIMIATGFEBRFRET TH S (Huges ef al, 1999: p.
25). RiFE OBFEMARIZ, cylindrical enrollment T&H 5. #%
FH2BOMTY, BHEVARIRHC AR ORI ICZE/ A TE
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FHRIE SR L 7o AR A X7 — 2 O, #if & HEICPURIC
AU Tc. 1 Stenopilus pronus Raymond, Stitt(1976 : fig. 3).2 © Leiocoryphe gemma Clark, Ludvigsen et al. (1989 : pl. 49, fig. 1).3:
Plethopeltis pulveris Ludvigsen, Westrop and Kindle, Ludvigsen et al. (1989 : pl. 46, fig. 1). 4 : Panderia hadelandica Bruton, Bruton
(1968 : pl. 7, fig. 2).5 : Panderia lewisi Salter, Bruton (1968 : pl. 10, fig. 7). 6 : Panderia ramosa Bruton, Bruton (1968 : pl. 12, fig.
1). 7 : Nileus affinis Billings, Whittington (1965 : pl. 33, fig. 2).8 : Nileus almadillo (Dalman), Nielsen (1995 : fig. 147C).9 : Illaenus
sarsi Jaanusson, Jaanusson (1954 : pl. 2, fig. 2). 10 : Bumastoides tenuirugosus (Troedsson), Westrop (1983 : fig. 2A). 11 : Parillaenus
roemeri (Volborth), Warburg (1925 : pl. 1, fig. 26) 3 L UIARAEK T — ¥ .12 © Stenopareia glaber (Kjerulf), Bruton and Owen (1988 :
fig. 9G) . 13 : Stenopareia oviformis (Warburg), S8 KAAFK 7 — ¥ . 14 Stenopareia linnarssoni Holm, $5 KAA K T — % . 15 Stenopareia
n. sp, BIARRKRAEKT — . 16 : Cybantyx niagarensis (Whitfield), Raymond (1916 : pl. 1, fig. 3). 17 : Bumastus barriense Murchison,
Thomas (1978 : pl. 1). 18 : '‘Bumastus' dayi Raymond, Raymond (1916 : pl. 1, fig. 9).19 * 'Bumastus' indeterminatus (Walcott), Raymond
(1916, pl. 2).20 : Paralejurus campanifer (Beyrich), Snajdr (1960 : pl. 23, fig. 14).21 © Cummingella brevicauda (Goldring), Osmélska
(1970 : pl. 6, fig. 4). 22 : Paraphillipsia karpinkyi Toumansky, Weller (1944 : pl. 49, fig. 14). 23 : Holotrachelus punctillosus Tomquist,

Suzuki (2001 : fig. 2A-D).
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22M). L2 LHugeseral. (1999:p. 34) 1%, MF DN
ZVIE SR AL K R B T2, BHEMERI A L BERDSME
KOFIEAREEIC/R 2 2 L, 20 2/EDHHERE R
DRASZIMLTWD, £z, ZERITBNTESF A X
DOPDLIE/MEDFED BB R TIE, K OB
DINERBR R TH D (FRLEECIE &S 2 0
T, IRICEDL ETORRER A O TIENTE D), &
AR, FER2BOEFICEWINENE, B & ROBE &
D OEEMERERED 25 (ZRTHPLEZOEF IR
AL OB EEMT 528, b L <IF—EORE THKT
LMD E S THMTE > T2 BRS, WPhick
X, RAE TICIEEICa X MR IEERERE LT
72 Z L IERBE W R, BT R U RICHE X AR L LA
EMFRETICEZ2E LA L= L7 ZERABHITS
ZEFeinot, ZOFEELRE, FEROERE FITE, KE
131055 TRESOEE BRI WBEHR A b o 72
FIZANED->TLESTZ.

—Ji, A V=% 7 ZHEROFHBIRE ST, %
BT Y THROBETD D, BV A X1E 2 cm B2 & fed T/

&< (M6:1, 2, 3), AL=)LT7=FERICHENB L
WD GEWHEEITH S, Zo8LE, BRERARED

SR (external constraint) TiE72 <, WNWEYZERA (internal

constraint) DHFFIBENTNIZZ L ZRERL TWEH L
NN, A L=/ 7 OABEEFORKMED 1 oI, FEE
B DIEB ORI D3 B B Z L ITBEICdR R e, — ke e
STERE, KoM BRI TOMEN S LIZR L, FD
XOREERPOLA VBN TEAIRE ST BITIE, EHE
HNRDREE NS A —2 —DZ L L FFTIHERD D 1T
TTHD., Pl2TEROEE MO S A, 7203 THEFIC
SEESORE O HMFE LN L1, FINRORE T XA —4F —
OEIC L 2FFATGE L L THAIATNS (EK, 1999
ZD X RFARABSG EERFTOBEL LT, —
MITHA EOK—MEREZ BN TVWS, 2Fh, (L =%
VT DODHBEDBA L =TT ITHRNTEL B2 DI,
W EOM A BT ETICREVWKHEZEL 2200
b, <bxT, F0X5—Ma2EE LI &
WX > Th 2 EBMIGERDFHL L IcE, ZOEBEZFD
G/ RT A —F =PRI S BR TR E<EL TS
ZEiTieD, TIZL, REVWEEY &/NSWEEY TEL
RhE—EL L TEIEAT, i bE3fEEy o
P A RNHEKIFT D, > Th 2 AEHEROELORRE D
ELWIEE, YA XD/NSBRFEO/NZ WY A XOREEY)
DIES>MWENLENEEZOND, A4 L=F/VTREOAIH
BRI A ZD3F L =F ) 7O T/
WO, TOXSICHHTE S,

.....



LA T75%

Fio, A V=FENT7 ZEAOYHII LRKES A X%
RYEPHET2E T, L= 7 ZERTORKED
= RN TEBE ORI P> TN D, Z0%IE, #%
L NNV DERY A ZDOBD~EBITL T &, HFiC
BT R AL ORI EL S, SR EY A XD RR S
N5, ZOMEEEL, FOLRIOEFRIC EE R EE %
Rl LT\ v IR BRI B2 52 TRV,
HERD O BIZENLRLRIO L)V E TEET S Z & i
oz, oo T Tubiphytes 72 £ O JEMA £l B AR AR
P IRAEH R AKERLAGE D> SRR O E TR Sili42 X
127257z (Pratt, 1995:p. 105). Z @ X 9 22D E
1L, MEIPERBLLILZIEEZRL TS EEDILS.
FO XD REET T, MREMb O =3 BRI TRk
WA L=FN T, YA DA T D H IR VER
EDDProTcEZBNS.

RBICERMZ 1 ORLARBD, ZIhbk~0iREE
WTHRIEW., HAXDENT 5 A4 TITBWT, HERIRE
WEY A X 2m 3RS, REIRRER IR W TR 1 XAk
BN S Do BER D 13T TH B, TiE, AHAES),
BT HIEIXE D X S REEREEERTOTHA S
e ERE, 5010 TIE, &7 Ay RHIZBIT 5%
REBEAEICENENHIOREAROIT TS Z L3R
BN THY (Snadjr, 1990 :p. 92), £ 6D 11 TiZ,
L & BICREHORE b ANRENT L. MEEE2{Th%R
WOSERETIY, BARREEEEALREOELEZR LS
ZEEAGTIEERY, L, Hx ORRESED R 5T

oy

ZD X5 R RERRIEROEN 2 Hig L THIZE 2D T <
ZliTkY, F—H—R— R &G U I ERET iR RO 5T

R, TORRICHED S SHEMEBOFERMPATREL 2D TH
59,

&!l

[

24 DEAETH L, EROE, EEICERNLEE
RATEW Tz, B R FEE AR A BRI R AR O B &
B LI LR ATES L4, EER D 8RR
BRAEEWz, ESCRFEYEE oFf- BRI, 0k
FAAE DR MEEIC R o T,

SRR

Barrande, J., 1852. Systime Silurien du center de la Boheme: lere Partie,
Crustaces, Trilobites. Volume I, 935p. Prague and Paris.

Bergstrom, J., 1973. Organization, life, and systematics of trilobites. Fossils
and Strata, 2, 1-69.

Bergstrom, J. and Levi-Setti, R., 1978. Phenotypic variation in the Middle
Cambrian trilobite Paradoxides davides Salter at Manuels, SE
Newfoundland. Geologica et Palaeontologica, 12, 1-40.

Brasier, M. D. and Lindsay, J., 2000. Did supercontinental amalgamation
trigger the “Cambrian Explosion” ? In Zhuravlev, A. Y. and Riding,
R., eds., The Ecology of the Cambrian Radiation, 69-89. Columbia
University Press, New York.

ERARHHEARR

Bruton, D. L., 1968. The Trilobite genus Panderia from the Ordovician
of Scandinavia and the Baltic areas. Norsk Geologisk Tidsskrifi, 48, 1-53.

Bruton, D. L. and Owen, A. L., 1988. The Norwegian Uper Ordovician
illaenid trilobite. Norsk Geologisk Tidsskrift, 68, 241-258.

Burzin, M. B., Debrenne, F. and Zhuralev, A. Y., 2000. Evolution of
shallow-water level-bottom communities. /n Zhuravlev, A.Y. and
Riding, R., eds., The Ecology of the Cambrian Radiation, 217-237.
Columbia University Press, New York.

Campbell, K. S. W., 1975. The functional anatomy of phacopid trilobites:
musculature and eyes. Journal and Proceedings, Royal Society of New
South Wales, 108, 168-188.

Chatterton, B. D. E. and Campbell, K. S. W., 1980. Silurian trilobites
from the near Canbera and some related forms form the Yass Basin.
Palaeontographica, Abteilung A, 167, 77-119.

Clarkson, E. N. K., Ahlberg, P. and Taylor, C. M., 1998. Faunal dynamics
and microevolutionary investigations in the Upper Cambrian Olenus
Zone at Andrarum, Skéne, Sweden. GFF, 120, 257-267.

Cotton, T., 2001. The phylogeny and systematics of blind Cambrian
ptychoparioid trilobites. Palaeontology, 44, 167-207.

Dean, W. T., 1979. Trilobites from the Long Point Group (Ordovician),
Port au Port peninsula, Southwestern Newfoundland. Geological Survey
Bulletin, 290, 1-23.

Fortey, R. A., 1990. Ontogeny, hypostome attachment and trilobite
classification. Palaeontology, 33, 529-576.

Fortey, R. A. and Owens, R. M., 1990. Trilobita. /n McNamara, K. J.,
ed., Evolutionary Trends, 121-142. Belhaven Press, London.

Gray, L. E., 1957. A comparative study of the gill area of crabs. The
Biological Bulletin, 112, 34-42.

Henningsmoen, G., 1957. The trilobite family Olenidae: With description
of Norwegian material and remarks on the Olenid and Tremadocian
Series. Skrifter Utgitt av det Norske Videnskaps-Akademi I Oslo, I,
Matematisk-naturvidenskapelig Klasse 1957(1), 1-303.

Hou, X. and Bergstrom, J., 1997. Arthropods of the Lower Cambrian
Chengjiang fauna, southwest China. Fossils and Strata, 45, 1-116.
Huges, N. C., Chapman, R. E. and Adrain, J. M., 1999. The stability of
thoracic segmentation in trilobites: a case study in developmental and

ecological constraints. Evolution and Development, 1, 24-35.

Jaanusson, V., 1954. Zur Morphologie und Taxonomie der Illaeniden.
Arkiv for Mineralogi och Geologi, Band 1, 20, 545-583.

Jell, P. A. and Adrain, J. M., 2003. Available generic names for trilobites.
Memoirs of the Queensland Museum, 48, 331-551.

Kaesler, R. L., 1997. Treatise on Invertebrate Paleontology O, Arthropoda
1, Trilobita, Revised Volume 1, 530p. The Geological Society of America
and the University of Kansas, Boulder, Colorado, and Lawrence, Kansas.

Lane, P. D., 1972. New trilobites from the Silurian of Northeast Greenland,
with a note on a trilobite faunas in pure limestones. Palaeontology, 15,
336-364.

Lu, Y-H., 1975. Ordovician trilobite faunas of central and southwestern
China. Palaeontologia Sinica, 152, 1-463.

Ludvigsen, R., 1987. Reef trilobites from the Formosa Limestone (Lower
Devonian) of southern Ontario. Canadian Journal of Earth Sciences,
24, 676-688.

Ludvigsen, R., Westrop, S. R. and Kindle, C. H. 1989. Sunwaptian (Uper
cambrian) trilobites of the Cow Head Group, western Newfoundland,
Canada. Palaeontographica Canadiana, 6, 1-175.

Manton, S. M., 1977. The Arthropoda. Habits, Functional Morphology,
and Evolution, 527p. Clarendon Press, Oxford.

Mikulic, D. G., 1981. Trilobites in Palaeozoic carbonate buildups. Lethaia,
14, 45-56.

Moore, R. C., 1959. Treatise on Invertebrate Paleontology, Part O,
Arthropoda 1, 560 p. The Geological Society of America and the
University of Kansas, Boulder, Colorado, and Lawrence, Kansas.

Nielsen, A. T., 1995. Trilobite systematics, biostratigraphy and palaeoecology
of the Lower Ordovician Komstad Limestone and Huk Formations,
southern Scandinavia. Fossils and Strata, 38, 1-374.

Osmoélska, H., 1970. Revision of non-cyrtosymbolinid trilobites from the
Tournaisian-Namuriran of Eurasia. Palaeontologia Polonica, 23, 1-165.



B A X R ZBERENT + 2 A TOEHM: - BV ERE OB A DIGH

Opik, A. A., 1970. Nepeid trilobites of the Middle Cambrian of Northern
Australia. Bureau of Mineral Resources, Geology and Geophysics,
Bulletin 113, 1-43.

Pratt, B. R., 1995. The origin, biota and evolution of deep-water mud-
mounds. /n Monty, C. L. V., Bosence, D. W. J., Bridges, P. H. and
Pratt, B. R., eds., Carbonate Mud-Mounds: Their Origin and Evolution,
49-123. Blackwell Science Ltd., Oxford.

Pribyl, A., 1947. Aulacopleura and the Otarionidae. Journal of Paleontology,
21, 537-545.

Raymond, P. E., 1916. New and old Silurian trilobites from south-eastern
Wisconsin, with notes on the genera of the Illaenidae. Bulletin of the
Museum of Comparative Zoology Havard College, 60, 1-41.

Robinson, R. A., 1971. Additional Middle Cambrian trilobites from the
wheeler Shale of Utah. Journal of Paleontology, 45, 796-804.

Schmidt-Nielsen, K., 1984. Scaling: Why is Animal Size so Important?
241p. Cambridge University Press, New York.

Snajdr, M., 1960. Studie o Celedi Scutelluidae (Trilobitae). [A study of
the family Scutelluidae (Trilobita).] Rozpravy Ustiedniho Ustavu
geologického, 26, 11-221. (in Czech with English summary)

Snajdr, M., 1990. Bohemian Trilobites, 265p. Geological Survey, Prague.

Stitt, J. H., 1976. Functional morphology and life habits of the Late
Cambrian trilobite Stenopilus pronus Raymond. Journal of Paleontology,
50, 561-576.

ERARMEAHR, 1999. illaenimorph JERERE (Trilobita) D ih/EREE L. A
Ay A 219994 F AR 2 TRALE, p. 100.

ERRHEAER, 2001. =58 hiC 31T 2 PRI OREE - Bl LB 2>
B O, AA Y2001 4FAF S TRIIE, p. 102,

Suzuki, Y., 2001. Revision of the late Ordovician trilobite Holotrachelus

20044F 3 H

punctillosus (Témquist, 1884) from Dalama, Sweden. Acta Palaeontologica
Polonica, 46, 331-348.

Suzuki, Y., 2002. Systematic position and palaeoecology of a cavity-
dwelling trilobite, Ityophorus undulatus Warburg, 1925, from the Uper
Ordovician Boda Limestone, Sweden. Paleontological Research, 6,
73-83.

Thomas, A. T. and Owens, R. M., 1978. A review of the trilobite family
Auracopleuridae. Palaeontology, 21, 65-81.

Thomas, A. T., 1978. British Wenlock trilobites, Part 1. The Palaeontographical
Society, Monograph, 132, 1-56.

Warburg, E., 1925. The trilobites of the Leptaena Limestone in Dalarna.
Bulletin of the Geological Institute of the University of Upsala, 17, 1-446.

Weibel, E. R., 2000. Symmorphosis: On Form and Function in Shaping
Life, 263p. Harvard University Press, Massachusetts.

Weller, J. M., 1944. Permian trilobite genera. Journal of Paleontology,
18, 320-327.

Westergérd, A. H., 1936. Paradoxides oelandicus Beds of Oland. Sveriges
Geologiska Undersikning, Serie C, 394, 1-66.

Westrop, S. R., 1983. The life habits of Ordovician illaennine trilobite
Bumastoides. Lethaia, 16, 15-24.

Whittington, H. B., 1965. Trilobites of the Ordovician Table Head
Formation, western Newfoundland. Bulletin of the Museum of
Comparative Zoology, 132, 277-441.

Whittington, H. B., 1992. Trilobites, 145p. The Boydell Press, Woodbridge,
UK.

(20034F10 427 H 326, 20034F12 16 H 52 2)






