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BB LTE R Coronocephalus
Grabau”

fi % %

(hEH AR BT IIE)

—. W B
AP BRI FENETTIFERIER 34 FHiiTH e, & 1%, /0% L RBEA
e, EHEBRIERREREAS, I THAKRIEEXRIFEBALG. HEib Semricucullus
Xia, 1974, Coronacephalus {Coronocephalina) Wu, 1979 fl Corenocephaiws Grabau,
1924, s BR T EEADSL. HIFEAR T ES. KXEE WIS Coronacephalus (Corana-
spis) Subgen. nov, (EREEFTR )TN Coronocephalns changningensis, X EH
R 75 5 T R A R B A BUSEE BL, 36 IR B LB 2 B o

. Es

ETHELZLRT HEFISH.BREZTHOOBRERE, 5 - E W, BEERHN=
UHdL, EERERE KERRNRELEY, "R E X TR AR, Hﬂ?iz;éﬁ%ﬁ]ﬁ .
SN D S R B AR RUE R TR R AL G B — iR g S BIF , B Gra-
Hkl—:;au (1924) 3835 Encrinurus (Coronocephalus) rex, Bz ARMENEE. 1
F% (C. C. Lin 1 C. Y. Hsich), 3RAFTFHILIAFEbOEEME HEF0E b 1 &
Ho AIEUNMBERSEE#HR, W EFATEHE, - TR EEEAR TN ANESE
#E (Grabau,1924, p. 438, fig. 297), 7E Grabau (1925) JGREGFIEhib RO ZW
BT, 1R B Encrinurus (Coronocephalus) rex —& {8 (AT A Z A R Fodslfr 4
B . HE 1938 %, FHEEEEEEIM GRS ZGATUE L8 (BB R0 —HF S
B & LW ENsSe Bina, b W i Fh BT MR, A W E TEENEE. HYFE
FEMARFACEBE.T & (1938, p. 930, pl. 1, fig. L—OEFEELERHRL
BT BOUFERER (neotype), KELAHMIRG rér TE TIRBEANKRE. SEHFL—H
%Hﬁﬁﬁ&fﬁﬁﬂﬁﬁﬁi%ﬁﬁﬁﬁﬁﬁ?ﬂﬁﬁo ﬁﬁfgﬁs:ﬁ'ﬂ:\_(w-w)ﬁﬁ rex fpit s ER
T EA BRI, — MR R R A N, TR RERNBCE . B—WEPT
FEMFEILL RS TSI L. MY USHAERR — MM, HETHLUENEEE
FRARRCR R, FALLERER rex AR REMAERER . XM MEEFRANED . F R LA
F5 2 BT Sk 8520 R IR BN, 4 M B T » 5 TAROFR AR By Sk 8- FE3S Bl B 45 A i R AN B 39 R 42

* pPEFEHAHFEE H70090 HiIEEHLY, ATEEERAWATENRERREZ L.
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(Wang Y., 1938, p. 28), M&BREMBENYARREIUI . ETEES. HTRE
AT iak W EH rex B Fr Coronocephalus rex lushanensis (Zhang, 1983, p. 229,
pl. 6, figs. 4,50, ;

AXHERT & ElEFEE00AF ABR(ER L EHI1-10; B 1L B 7—
e ENMEERELTLUAFTENLTERM rex, TESE. BEMNTESHEHINE
HEFEE AR ERIEEER 5,

=, 4 3% B

FiL Coronocephalus rex Graban HFEE , FabbE & (THRHE . FILUR L, & &R
rex FhREREIEEIT, Y0 Coronocephalus ovatus, C. demtatus; B—ENIMMTFEHRASETH T
WAL, In C. gianfiangensiso IETATIR,, RPFRAGHERIKILE T C. rex lushanen-
sis F C. rex gionfiangensis, IR TRRFHEEE RBENE RN, “E& R "ML
ERBZELAFTEHBNHR M AN ZSEWM LY, FHEERETHZESTNEARES
(EmE, 1979, 139 T1)s RAA, FERERMEITREE TN rex Hilll. B BFECELA R
RN R i, X, EENER R BHIES BB T R rex sk
BB 2 S B S, L W PR B TR E - (Wang Y., 1938, p.24); I rex
BT AW EREE, TRFE (WmSTEA, WENEENREN T ARBERTLSH &
{Wang Y.. 1938, p. 28),

MBRLE—BFENTEH rex {FEHEBEZR, TERERBEMFIERS Senticuculius F Coro-
nocephalus (Coronocephalina) &L T o

HREFORHDETHERE. INEZQISIH Coronocephalus granulaius Wu 1979, J
BIyERTAERANDEMS D(HRE,1979,138 TLBE I, B 2, 3), EXE R
BHREHLBREL, BAZHER AV IREFRTETSREEN®. ¥, S CEER
Waw. WARFHEZEERESD rex g9— 4 Wi (Zhang, 1983, p. 224), {BR grenwiaus BT
Coronocephalus, HFl rex HMERRESERENN. B—HH, EFIHNT Coronccephalus
(Coronocephaling) [y C. {C.) orientalis, B F{LLIFT BEFEDEER R 294, 8
WEHEE AR R, ARG OIS (R, 1979, 140 T, B LB 6—8), EXR LT
Bearar (1983, p. 213) EBHWH RN, ¥ Coronccephaling WERIIT Senticucullus, Hikh
orientalis BEEBRTTERBHETER . {HRVTIH, & gronulatus F1 orientalis B IRA =
BHMLERES T, A—EMEZIATRKERTITEREENARIIR K. ZI granulstus, orienta-
Hs, TR AR ERMER, M ER TR AR LEREM C. rex HILEH KAHIT,
HiELEEL 66% (N TEMFEAR BEITHUERER); QK B 8 H0 “Senticucullus” T
T, Rt G #G GBI R 2 5. F0 “Coronocephalus (Coronocephalina)” i JEHE
o T granwlarus FN orientalis H—2ZR REMBTWEZF, 22—+ 5EBERHE
o

VO . Senticuculius F1 Coronocephalus ((oroncephalina)

FaY Y
TEI TR, TR W EL rex BB ENE, ML EXEE ., Seaticuculius B Coro-
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nocephalus (Coronocephaling) ETH FhAN Coronocephalus rex EAEER. B0, T
EZIA) Coronocephalus (Coronocephalus), Coronocephalus (Coronocephaling) Fl Sen-
Ficuenllus 1, ERRERNE 34 F. ATBHENZEANEE, BT E 4w
To MIBTERN Coronocephalus (Coronocephalus) [y)Fh;
EFXRERFESE C. (Coronocephalus) badongensis Chang, 37,1974, 184 T, EILR 84,
B9 ;B ki 85, 10, ASERE LB, BB
KRTERR C. (Coronocephalus) changningensis Chang, X%, 1974, 184 T, Ek
84, B 10; IRk 85, B 2—4, k3%, 0, EEhE, B,
Wi ER D C. (Coronocephalus) constrictus Wu, {Hi3E, 1979, 136 H.Ek 2, E S,
N
BILERR C. (Coronocephalus) deiiangensis Yin, F3:1E, 1978,581 M, EIK 189,
B 9—11, Rseiekis, B, _
WEREFTR C. (Coronocephalus) dentatus Chang, 37 ,1974,185 T, Bk 83, ElL,
SEEER AR
s TR C. (Corenocephalus) fentouensis Lin, KRR, 1982,451 T, BRI B 7,
8o AEELFINE, EENH
BMAEEBR C. (Coronccephalus) granuiarus Wu, {FIBEL, 1979,138 TH, B K 2. H ’
2,3; Ak, A BE, — 1N B, 7
["HREFR C. (Coronocephalus) guangdongensis Zhou, R ¥g,1977,256 TL. EfR 77,
A8, k%o
KREED R C. (Coronocephalus) longispinosus Lee, ZE#IT, 1978,268 T, By 112,
Bl 5—7. REgLE, FRPINHELS.
EERETwEHR C. ’(Carauacepha!us) naniingensis Lin, TAFEL, 1982,450 T, B 2, B
1—3, TP, L, BRI,
BIEER R C. (Coronocephaius) ovarus Chang, 3748, 1974,185 o, BEhE 83, 2.
A,
BLERE S C. (Coronocephalus) gqisniiangensis W, HE, 1979, 137 T, Bk 2,
B 10—13, 3 3k, 1 MR,
BEETW C. (Coronocephalus) rex Grabau emend. Wang. F¥E.1938,9—30 07, B
Bl Blla—f, SEEERTE,
BEERHR C. (Coronocephalus) romgxiensis Chang, I, 1974,185 o, Bk &S,
E 5""80 3 %aﬁ?ﬁﬁﬁo
HMRETHR C. (Coronocephalus) simplex Zhou, EEHE, 1977.257 00, B8k 77, [ 6,
7o AFEEELE.IEEHo
REETHR C. (Coronocephalus) spiculum Wu, (EISE,1975,137 0, B2, B 19,
AEgLE,
M E TN C. (Coronocephalus) tenuisulcatus Chang, TEIZ &, 1974,185 01, ElkR 85,
CENE T
BRET™R C. (Coronocephalus) transversus Wu, {Ep9it, 1979, 137 70, Bk 2, B
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16 REE LR
LA TH S C. (Coronocephalus) ulangabensis Nan, gijiEE, 1976,347 o, ER
193)@ 13—16, ﬁ&x%%%%&ﬁfl\%%o
BFHEB C. (Coronocephalus) wuningensis Zhang. JE &, 1983,245 01, kK 84,
B 8,9, ReEgLT,EDH. B
SETFFh C. (Coronocephalus) xuanenensis Zhou, X, 1977, 257 T4, B 77,
E 9, ReEglaE,
BICFESS C. (Coronocephalus) yinhuiensis Zhang, R4, 1983,245 T, [&ElfN 84,
B 2,3, Reglnk R,
FESE C. (Coronorephalus) zhaishanensis Zhang, 5K 4 ,1983,246 U1, i 86,
B 10,11, FTRBEH.
ST Semticwenlius QR
" MMRISLI S, chizhowensis Zhang, HK4&h, 1983,247 T, ENR 83, B340 AEHETIR
o
SEugIskdr S, denticulatus Lee, FEIE,1978,270 ALEMR113, B 1, TR
ERIMISLE 5. elegans Xia, I0HE,1974,182 01, BN 84, 1,2; ER 85, 9, Hh

B4y B i 3558, B .
PA)\[HIsk gt S. sichuanensis Chang, 8K02,1974,182 BT, AR 84,8 3.4, RBMHT
B 5y 3L 3B, R se e A B o

BRIt 8. spimicawdarns Chang, 3KITH,1974,182 T, EKE 84,8 5. B,
SBE WLt 8. ronglingensis Zhang, k4, 1983,247 TIL,EMR 86./ 1,2, ATEH
%%\%%Q
8 [3F Coronocephalus (Coronocephalina) RYFd:
BEE/NERH C. (Coaronocephalina) gooluoensis Wu, {Li8%, 1979,139 10, &k 1,
1,2; B0 2, B 9, A58, S8, B,
#WOEFER C. (Coronocephalina) hukouensis Zhang, KA ,1983,246 T, EHR 85,
8,9, FREERNESIHE B
LR/ EFE C. (Coronocephalina) jiangsuensis Lin, ¥R Hi,1982,451 B, 2,8
6a,b, BIROMBEINIE,
EHIFEFE C. (Coronocephalinag) orientalis Wu, {iiB3:,1979, 140—141 T, ERR
1, 6—8, — M EHRMATTZERH . (C. gronslans MERBHRE)
Wi/ ERH C. (Coronocephaling) tongchengensis Wu, HiEE, 1979, 141 T, ER
2,4, mELHE,
Eif 34 b, S ERIBEL B.ESFRENEERERIN, FREZSIGRE—kFER
— T RFBBEN. MSEEHTHRALH 303 34 M 1EBIEd 7 HE b Frik sy
A EME REEXOE, S SIIRENEL, FIZRREizRmERE, BHBELT
10 ﬁﬁﬁfﬁkﬁﬁiﬁﬂﬁﬁ:
L BIskEEM-ER AR BEMSA(D,UTHE). REEXRHEE(R), KeERG).
2. FikEM@AmblxRE H&E@G.HEYRFEG)
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5 AL . EEOTERS Coronocepholus Grabzu 531
3. BUkEEHE SN EERG),REW. 4 TRMH ZE)ERG),
4. SLEH LSS AR, B IEA0),
5. SLERMM LB 3 MBS LMD, B EWARFE D),
6.

SLEETY RESLERTH(13) %, (RS RISk B (1) B E(15).

1 RET DA 3 B 10 MmREHE

Graph showing the ten morphological cheracteristics
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10 3 76 5 SR T L), 24, [ #EL 4 5 Pl & o ﬁ?l—lﬁﬁﬂl,—‘ﬁ?ﬁﬁlﬁﬁﬁﬁthﬁ?ﬁﬁﬂﬁm ERHEEHESS N
SERELLE O P fF BT, EMESEEAATRICERATS,
indicated in columus separted by vertical thickened Jines. Nos. 1—2§ indicating variations in each of
the tea morphelogical Characreristics, *0” indicating the characteristic in a certain form of & certain
species, Mo nigns given to any unclear morphological characteristic.
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7. WEEE RS SR BRAO RO RRERAE),

§. BEREAOER W2/ EREEF(20: X BR(21),

9. ErhHyiEr 35 WRLRL RIS (22); 35 T7=E 39 47(23); 40 H7LL E(24),

10, BRIEREE  RVHFRI(25); ek, THI(26),

1€ FR+IRFER I 26 AL BN RED . EEE B HaFiT. EEGREN
P /D B2 O RES R, R EEEE . BRRp SR, BRTENZHEBESRER D,
HAErE R # fh & B DUE S #5 1E A 2 BRI BT MR TRk EEN, BRE
RS EE U T RO RSSE, EF 0 AR RANEE S ERIERWE . SR EE
KEFHM D EAIMREIT . ’

FEF LW, AH 10 FHeTLI R 10 T, Hh ovars —FH BR R, FIRHIEC
RiER. X 10 Fd, EFEERNR 3 BREBRERF C. rex, S. elegans X C. (C.)
gaoluoensis, E 1 hFMAERE—ti, RESITEHEROAESE (G, fuk
0 b E Sl RERAZR 10 MFENEUERNESE. STTELER, rex M elegans TF
X 10 TANAEEIEIR B0%, F1 gaolwoensis FHELZEG 70%, 1 gianiiangensis R ELT
40% , BRSO ER changningensis, (V15 20%, BEHET naniingensis, IR IK 0%, H
th longspinesus Wl chengningensis BOREEIEIX 100%, HE{HFRIK 0% —100% f9Ff, HE
HIEMEEENER, RERA LR E —f, TR X 10 MR Eiskpy i, 1M
rex WA BRHEREFAS, TR OB EEOOEMEE 60% LI EH—H. ELLTEH: ne
niingensis, elegans, dentetus, gaoluoensis, granularus, oveins; {2) HEIFE 40%, FUT
& Fh: gianjiangensis, changningensis, longspinosws, MZE I YR TTRLET: %’—éﬁ*ﬂ%

R 10 HHAFLK 10 HER R
Correlation between the ten species of coronvcephalid trilobites provided with
all of the ten morphological characteristics

0 3k 55N P wof L -
iE 48 18k % (3 2,'5 § 2s
AN N NERERRHE
bt SEelSSly 1815]2
L S|t Ss|s|x|es]s
"o SSHBENEHEE
changningensis
gentatus 20
longispinosus  oo|zo
naningensis 20| 0|20
avaiys 33 [66]33]| 66
gianjiangensis 8o| 20| 80| 30| 23
rex 20| Bo| 20] 50| 66} 4D
elegans ‘0| 80| o |se|66] 20|80
gaoluoens:s io| 90} io]50]55]10|70| 80
granulafus 30| satsal rol v7{3c) 0] 60} 60
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# Il changningensis, gianjiangensis, rex, elegans J§ gacluocensis 5 H=tHhi® 6
G TES B H CH AR
Correlation of five species changningensis, gianjingensis, rex, efegons snd gaoluo-
ensis with other species respeetively sccording to six characteristics
5 Il}! ?"’*J ﬁ 34 ?1 |- E N “ |y E
4 2 "‘JE:J" = - "EL""?E:"'\S, ':\;:-’wq
iF 18 16l B %g'ﬁii%mq%a’g {‘;1 > ta%égéﬁﬂa Egga%",
550\ |SRISR ISR [SS/5(3 881235 e SRS I8
SRR NREITRER R R RN R SRR S
B % SISI5[S18 SIS SIS S ISIEIS ISRl S8 3 5IE R B RIS ISISE |8
R R SN N B NN R N R B R S R S S
Sadongenss
Chrangningensls |6
constrictus 3
dejiangens:s
dentafus
fenfovensis
vangdongensis
/0nqisp11035 U3
A1 G ENSIS
ovaltes
T I
rex 50
FONGXICISIS 33
simolex S0
spigcufur o .
tenursuicafus 33
transversus 18
Y CLATES 58
XUTreEnensls &5
yrerhorensis 50
Cire 2HOUERS 1S 50
dentficulefus 18
clegans 33
SIChuamnensss 33 #3
fonglrrngensis 23 83
gacluoensis I a3
granviafus 50 50 31
longchengensts 8 83 100

THZEHERLLBRE, SR HIE 0%, BN 0—20%, HAZRRURES, 544

ZHERE 80—90%, R{EF50%; B A ZAIGRE 100%, BELTI80%, EEEE

WIS, elegans, gaolucensis F rex WHMETH —HAH.HUEESE,

MAT KR, BT EBAREASREA TS, BLLAER BRI A 28 A, %zt
6 TR TIIE B L T L B R E DT H /D T Bk ke BIGEmML, AT BIFH e
AR R, EREER I PERTRHWER, KBS, RLEMHEafs b, 5—
BRI rex 5 elegans SHIFAEX 28 MRABUFRELN: AERAERMIERESBHZ
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Hl, 3% I AP BB, T ERRAE 5D “Senticucullus” HPRTF]S rex Hedr, 4 M rex
HOMEMIHRIE 83% 1 R 66%, T ERBRAESA(EBRER N EFRIAFRBERT rex b

B, EMAHIK 83 —100% HOR R 6 1, B 66 HHS A, 0% H54,33% /31, 16%
3T elegans FN Lok 28 e AIEEY 5 Bt He L fBRIEE K 83 % [l b f1 Coronocephalus

MR EL, & 6 D FCREE rex) HUIEE 83%, F1 rex HRIEZTHIRT clegans HWER
Fh. HFICHE 10 Kk LAY 6 TGt bh 3, AR Rlpy & R, R WRrmEL ]
B . Wy IXFE R E T HE N -

BT “Senticuculins” FyF 1 6 T, % elegans #b,H 4 5 MR xE, &
i chizhouensis | tonglingensis R ATSRERLETMREY, HEMSEMEM clegans fH E X
JLH LT elegans FOREEITE 4 Bk 83— 100%, HERHEIRFRBENESR, JHER ole-
gans ML %o denticulgrws FL{E LM, iGzh¥0 EROBREER, T gaclwoensis fysk#kAH
JI33K 100 %, HEHHE BIGH RENER, TRERFAN L. sickuancnsis T elegans L
SLEERTH-FSA BB B HE R, XAEMR EHENSIRERER, spinicandarus LIFY
MEHAEE, B HEE TR B A, BER eegans ZEIMERHENE T —R (Zhang,
1983, p. 211)e  “Semticucuilaus” th, FEFSLAMFT rex BB Coronocephalus
rex 1 Coronocephalus HoF ' —EeRh(dn changningensis) fIfHUER G/ F ., mE LR
rex HOMLRRUE R D 4E &, Tk, KE BB “Senticucullus™ FIRPIRIN rex E—
AN, iR 3E  Senricucwilns WIHERFN elegans,

FEE “Coronocephaling” T EBHIBER T gaolwoensis Fl rex B9 10 JURHEAHLEE &L
70% . HWEEA 6 F, BRI HER rex §9 6 TALIFENIE 66% F 83% o hukowe-
nsis T fiangsuensis LS BI, RASRTEL; erientalis F1 gronwlatus R X H, F gaoluae-
nsiy @19 10 TUASfEE{CI 2R 60%, T0F] rex 19 10 THAR{LISER 70% ; tongchengensis T gao-
Tugensis [ 6 THAMRIEK 100%, BEFMAEERLEEYE, HBEFRRT goolvocnsis,
R EREEMEBEA X Hik, rongehengensis AIBER gaoluaensis PR X #o

e, DlEE AL EHE B SR rex 5 “Seavicuculius” I “Coronoce-
phalina”BIFR A R AB LR MER  nde Bk 28 MR rex IHLIFES RS HESE, KEHH
iHY “Senticuculins” 1 “Coronscephaling” T, Hh@BETAIRIERFD elegans 1 gao-
lugensis BT rex EE—TEH SR HM, BEIER, “Senticuculius™ 1 “Coronscepha-
ling” RIIH Coronecephains, CH1ESEHZEANLENEMRAo

F. ¥ilJg Coronocephalus (Coronaspis) W)gtsr

o DL b 34 RpLb SRS R EH AEN TR RN ELA LIS AR EE. 1% 10 TUHIE
T orex BUABRIRIK 60% D LR 6 TARMEAMFE 83% LLENHM, WHE—HE, AL
miEE Caranore'pkalu: (Coronocephalus}), EEMNA: rkr’zhoue;uis, dentarus, denticularus,
elegans, gaoluoensis, granulatus (orienralis M M2, N TR ) snaniingensis, ovarws, romg-
xiensis, sichuanensis, tenwisculcatus, rongchengensis, sanglingensis, wuningensis, yinhni-
ensis, 1E5h, LLF 4 fh hukowensis, flangsuensis, spinicandatus. zhaishanensis 35 (X LI
A REETR R (AR B RS A, BRI ], R R A

H4REHRA Coronscephalus (Coronocephalus) ByRN, HAE NS, EHFBEW,BHE
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A rex FHUF RO T ERE Coronacephalus changningensis HIEIFE, ¥k —RhEE
BU— 1M HTE - MEREEDR Coronocephalus {Coronaseis), HLKEABE -HLSHEH,;
BIELI TR badongensis, consirictus, deliangensis, ferfouwensis. guangdongensis, lon.

gispinosus, gianliangensis, simplex, spiculum, transversus F xwanenensis, 2f%, IXLE

R, ARENRK. MEASRERELENITR NI LR BRRE, BREHER
R EUEZEERETN . (GE 1) wlangabensis AR TR 0[GER Encrinuras §5
""'T\ﬁo

. EE O
a. Coronocephalus (Coronacephalus) réx Grabsy emend, Wang, 1938 X2,
b—d, Corenocephalus {Coronaspis) changningengir Chang, 1974, b, ¥ 1.5; c,
holotype X27 d, %2,

Moob IR LB WY rex yangsinensis FI rex lushanensis, it lushanensis fysLikEim
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EEEASE, BRI R E,TH (Zhang, 1983, p. 299, pl. 6, figs. 4,5): yangsin-
ensis [l 3 PR FI—ATEEEHTRA 01, BT KL & 40K, 8l (Zhang, 1983, p. 230,
pl. 8, figs. 4, 6; pl. 9, figs. 3.4); XYEHFIER Corenocephalus (Coronaspis) M EFR
B> B R A L IRBIAT 28 T 8 N o

ZEH M BN 845, 56T Coronocephalus (Coronocephaius) U, HFIELEER
WMz iaE,

7. Coronocephalus, Rongxiella % Kailia fyHb24y7i

Coronocephalus [~ i TREEE . LEMRETE,. RELHFERE, MEIRES, AEE
GRARXBFETTEERES WA SEENEHIEN.  Coronocephalus A[fE i 1 8 B
Encrinuroides /N FEAMNR, BN AIE DAL WAEE, RTEY“FTH LA LR L
FNA"THEEA D . Coronacephalus MBI Z EAFHRI, EF LR, EHE—
o FUE"Z)E  MHT —EL AR RLANE S, YR OIS RO A EE MX—
BB e, AR, MMNBTREEMMNDENEE. ) H—H,  REe—wX , ANKER S
BESS LIRS, TR R E R R RS E T T %,

TR =M i R R MBS | L R BB F N U R, B IR — B ER
P E—R B RMESE O, JRetiiE, Pk REFIA R LI g0 fh H B g, B
HeFhds , L Coronocephalus (Coronocephalus) elegans XE, LTitL . B.BHBER . 1
5,38 Coronocephalus {Coronocephalus) rex X Corenocephalus (Coronocephalus) gao-
luoensis, BEIIRHEEEEE . XBRTMF, EEFUH"SRMBYNNEBH Aot
BER, ARSI Romat Bl ,TTil, BN R W EEE, LEHAEYHE, i Coronoce-
phalus (Coronaspis) changningensis, C. (Coronaspis) qianjiangensis 5 , M AT Lid X &
M, TERE LR B HB X FCRI o, RATEE R R =M 10458 WY A ERBER0 28 4k i 7=
0.6 FRAI TR R Coronocephalus (Coronocephalus) #M, FHRB—TEI/EZEE
Rongxiella, HFE "B "FH, b I ERRINHF. P, ENLHEELEERS 5,78
BT EEF|E (Grabam, 1924) dr% rex WOHAL R rex FHAFHRFNEER, EXE
P R BUIUR & P8 17 &5 e sopo 30 o 3 — L UL ASIE 6 2, BB B 0¥ T Rong-
xiella macrospinata (BRI, B 1—4)e TER—EfL,FF —tFREROZRO, 5
E 68 Fo9E » M1 Rongriella L, ZFEM(EMR 11, B 60 T mHZBEARSES, B
FIHL T RIEY Rongriella FURRIMN E R4

T4 (1982, 102 T MM S F LA L BEABESD, B TFm L MRSy 3 M=HRa
S B HIARE Kailia, Rongriella & — 8 Coronocephalus 1 Coranocephalus (Co-
ronocephaling) 43, {BALE¥E “Senvicucullus” FHiFh, 1M “S.” ronglingensisy | EHiE
“Semticucullus” 14 SR EHOIR LH X FEAT I, (IR REEY) , TukSE M BA A A Rong-
ziella F1 Kailia FHER, N B EEIESHHEEH. EE R Rongxiclla macro-
spinata A, ZEMACBHERFAFE LWE L B.BRN Coronocephalus (Coronocephalus) (BIiL
FiA 26y “Senticucwllus"YHI 5,15 F Kailia 43, HF C. (Coronocephalus) sichuan-
ensis 2, FTHGME=Z44, BEBEXAGER S, FindNArEsErnF LA LE,
Coranecephalus (Coronocephalus) gaoluoensis F1 C. (C.) sichuanensis Ft&, HET C.
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(C) sichuanensis BIFIG,EE €. (C.) gaoluwsensis %8,
HETRELABEINTRSHEEGXMNE SE N Rongziclla FIHLE L Kailia fU b FG 4E
RFIFEMT.

-~ Llandovery (Telychian)

T~ =

F SR AR
BRETE - T = Rt

Coronocephalus R
{Coronocephalus)

Loranocephalaus - —
{(Coramaspis)

Rangxiells e -

Kailia N P

SO g )

RSB M Genus Rongrxiella Chang, 1974
TR B ()

Rongxiella macrospinata sp. nov.
(HERE I, B 1-—4)

EX HkEMEREE, ¥ihe B 3INERALER hEREH X HT ERXkE
MR E ESIEE | A B, BEERER R, Bk, FREA, BETAERREENK
EELPAWE 10 XL BRI . :

fiE  SLERE BB BIE, MIBTREET K, iR A mAL TR 2 W kR (AER )
T E b, LEEELETENVEESRIGATUHLERAZA. SENRRELZY
1:2, MET RLBIEA /o FEE R SEE B Farh Rl R 224k 2 Hh2h 615, BT #6 BEoH) B E A2 »
SE Yo {ELFE B AR B S0 S AR P S0 » BT ST 2R 40 AR R S MUBE WD E T BB A B
xSk, B3 AL EWAE R L PRk, BN ARNAR. 3R LBBET X%
B ERE, THERMEN DR, RE 1 LBHEEGIDRUG 1A L8 M7 (A F)4E
L, EREECREDLLE | N, AR F=0 ST SKERMEAM g, Tk
B ERE. BFA ki B, Bt A —a B R, shR X Sk #8435 T 3L 8
BB — i, Hoh R A B bR —H - 8. AkEM AR 16 £ 18 Fh EX0/hm
BRGRR TR LR G308, BB R B FUAARE 1 A kBRI, Rethia 1 A3k #
Y2 (A ; iR, T AR N ER, A S . FIRREE (PR BOOE—X LB E
FEFHEEAERSE SHRE R AD T JERHM TR T L#ATH, KBAS5:7,
T 2 30 B T R 9 3 3 A sk 2 TR BE B AR Sk R OK B B EER BOh 513, B, &
B SRR T, M 5 R RO, MEH BN B POLOTEESZ Y. BEE
i FEE M TR, LA, HRR A 0B RRE BGEMDA 1/3 8. BURE(R
|, EREtesk i s A E SRR ERTNEG R ERALEEESH. BURLRES
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~—HERS BEAY AR 0/ R AL AR S D R SR R R R . AN B RN S,
B RGBT E A D, ERRESIIALER, BRIANERE XS 10K L8
R TR T, A S 2R B S BUREF AL SRR SN i
EENUSEERA, ;
b 24501k, ©@uEEY Rongriella B1fh—1L# 3 ~, R. globosa Chang, 1974, R.
convexa Wu, 1979, R. lixiensis Zhang, 1982, |tk 3 fMepigE 820800, REMNIT4ET
B BEENARLR. convera FOMAAh R. globosa $20HHIE, RABERERELERRAE
FEFRFEART R globosa NEE X Fo
ARFFH R. globose GULEETERFIAEHIZE R My L B &, FEENE; o &
globosa BURTSLEM-HEM Ao b4k, R globose. SLEFEMEXN AT THMRE, kEBAE,
FE e RPN S LB AR HiR B, L8 E b Es R AR,
AFYEELES R globosa #)WLE, T HLEo
HEEEIE SR _E SR A BT R XS ER AR ErT TR
RELELREEEEBDMEEN, HEHEEFIENF R,
FHES MEHFERED.EMES @Y THRLE R,

NERBRCGREM) Rongxiella sp.

(HEE 15 @)

R LB EOEETL B AP ER TEES N AL R ATkErE
EA AL B RS T 2:1 B ST HAM; LASEERSREL L 6:55. 6
56 BOIE SR E T 30 0L, AT R A SRS, BEasir B bo 3 % ki
B ERA sk, 2SN Bk, RE-YhEE, ETERRLA RS, EEEG TS
Ta LB EEGAFDRBARY , B % 5, WG RD TR, 55 B A )0 8 ot sk
B} 3 B (AT I 58 (B rh B 6 B 4b A5 77 , BLAR S WA 2215 46 5 PR i Sk o vl DR B R0 o,
TN R 2o R — SN U O [ AT — A e 0 B IR L, R B B S 1Ak
BB, HESHNOEEGARN 1/2; hiER TR, B ERE S,
1) » o P CEA T ) o B0 56 B CEA TR DRI — R Skl ) 4024 s TME AT 9 b 2%, rh (] 2% s {HL o
BT b BB (A T D o SO B AT DB e B8 — e S ok, 48 0 35 B R 4 =3 sk B - T I
FIBEBEHIN ; i) — RS S i, B IRAART 87, SR 4 B 35 R shiind 2 el B
BE He TSk BERE B AR RE 3 o B SR I, IR #05 T] R A o BB, SE M T s o ,
W, B8, HNESSE -3 Ll — B (A R)ES BIE T L, /S M
CHATEDBE B Hg 9 , HL 3% . R 40 45 B8 » 191 8 ML -k 0 000, BRI AT DRl B IR S T Skl e 2
RIETE, KA. 2 BIHEFIEBRIR M. B SEEE L EME o

HuE i B ko

b R ERRT LB R Rongxiclla globoss M+ ERLMBTHE. HEREK
R, AL R RE B HERERE, BEMEG, LS 3 WkEhToBE, WRE
Rongriclla fFMEIAE, BA WS T Kailia [RiE 0,48 SHF AR L EH R, TEZ
0 S B A B X S E R B T Rongxiella,  Ihoh, 'S T 0k i FaviiR £ = A & 320,


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

5 B . BERELETF T Coronocephalur Grabau 539

BWEMLRBF ML, BT Rongriclla 88,
P ER MIEFAFERN, B s LEYFLE ),

£ F X K

FINE 1978 T B L=/ 4K, EREEEEHET—). . MAGEL.

%197 FAREMESEOBEERT =3, HERFIRE.18(2),

FRE 1978 TSk =M B, FEEAE S ESEC— )M A R

EL1974 ERL=H B FAEEERESERFIR HebiEt.

1982 FRMEGEE L= BB AR ER MR RET R34,

L1983 WEEI T ZH M. FREMESEHRRA(—). MERET.

HERN98L: FHEICLHE =M AR AR IR. S4HEHR21(4),

BXR#E 197 HEsHl L= 25, HigX HEmER(—). R TR,
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ON GENUS CORONOCEPHALUS GRABAU, 1924
(SILURIAN TRILOBITE)*

Wu Hong-ji

{Nanjing [nstiture of Grolegy ond Palreomtalogy, Academia Sinice)

Summary

L. Introd {:ction

Although the genus Coromecephalus Grabau 1924 is frequently found in the Silurian rocks in
Southwest China and the description of this genus was completed in 1938, discussion on the genus actu-
ally began in later years (Chang, 1974; 1983, Wu, 1979). A subfamily Coronocephalinae was raised
by Chang in 1983, including four genera, namely Coromocephalus, Senticucullus, Kailia, Rongxiclla.
In the present paper 34 coronocephalid species are compared with rex, indicating that they can be di-
vided into two groups. The type species of three genera {or subgenera), Corenacephalus rex, Corono-
cephalus (Coromoce phaling) gaoluoensis and Sentictenllus elegans, are included in the same group.
For this reason, the present paper holds that Seafrcuculins, Coromocephalus (Coromocephaling) and
Coronocephalus are synonymous, and therefore Semtrcucwlfus and Coronocephalina should be aban-
doned. Here established is a new subgenus Coromocephalus (Coronaspis), which appeared in the late
Xiushan age, and extended into Huixingshao or corresponding stratigraphic units.

* Supported by Mational MNatural Sciences Foundatien No. 4870090 as contcibution paper Mo, 7 to the Transhemi-
sphere Telychian Projece
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II. Previous work

The name of Ceronocephalu; was originally poblished by Grabau (1924, p. 4383, The Iocaliry of
the species sits on a small hill south of Fuchikou Town, Yangxin County, Hubei Province. The spec-
imens containing several cranidia and pygidia occurred in the upper part of the Fuchih Shale which
was established by C. C. Liu and C. Y. Hisch, and was considered as early Silurian  (Grabau, 1924,
p, 439), with its upper part corresponding to the Xiushan Formation or Telychian Llandavery. Al-
though the name of the genus and species Encrinura (Coronccephalus) rex had been established by Gra-
bau, it is a great pity that nothing about the specimens nor any description was given. Only a {igure
combining the features of Encrinurns with those of Ceronocephalus was published (Grabauw, 1924, p.
438, fig. 297). Larter, the name of Coromocephialus rex was quoted in his work (Grabau, 1925, p. 82),
still with no figures nor description indicated in the chapters. Up to 1938, an entire animal of Garon-
ocephalus rex was discovered by Y. 5. Chi, T. Y. Hsu, and §. F. Sheng in Longtran, Nanjing. The
rock bearing rex was composed of silt shale called the Kaochiapien Shale, with the specimens found
from the upper part of the silt shale, which was larer named the Fentou Formation. Although the sp-
ecimen had been selected as the neotype of Coronsrephalus rex with a2 minute description by Wang
Yu (1938, p. 9—30), no figures of rex from Fuchikou in  Yangxin, Hubei were published in his
works, This means that the specimens of Grabau™s rex had been lost.  Another complete specimen
from Wenxiang east of Lushan City, Guizhou was selected as the paratype of rex in his paper. 1t is
shown that between the neatype and paratype the features are more different in glabella or pygidiom.
In the neotype the frontal lobe of glabella is plane-convex, elliptic in outline and the terminal of the
pygidium’s pleural segment is sharp (Wang, 1938, p. 28), whereas in the paratype the outline of
frontal lobe is relatively circular, and more convex rhan that of the neotype, and the end of the pypi-
dium’s pleural segment is blunt and spineless. Lately, based on the rex from Wengxiang a new subspe-
cles Coronocephalus rex lushanensis was established by Chang (Chang, 1983, p. 229); many speci-
mens of rex have been collected by Wu in the Fuclik shale, Fuchikou, Yangxin, Hubei, with some
fipures of the rex specimens published in the present paper (Pl. 1, figs. 1—10: P1 11, figs. 7—9).
It cannot be sure whecher these specimens are the same as those of Grabau's rer bur they are similar
in features to the neotype from Longtan, MNanjing.

III. Douhis about Senlicucullus and Coronorcephaling

For a long time the description of Coronsecphalus” type species was based on a complication with
the shape of rex from Longtan composed of that from Wengxiang. As mentioned above, the paratype
réx from Wengxiang was separated from rex fo set up a new subspecies by Chang, and therefore the
diagnosis of the genus Coranocephalus’ type species should be limited to the features of the neotype rex
frnm Longtan.

In this case, while examining all the species of Ceronveephalus, only by comparing them with rex
from Longtan, e. g. the neotype rex, can it e shown that some of them are closely retated to the neo-
type rex, such as Coronocephalus ovatus, C. denrgers, while some others are rather far from ir, such
as Caronocephalus changningensis, €, gianjiengensis, It is a question that the type species of Sen-
Heueullus elegans and that of Coroneocephalus (Coronocephaling) gaoluwoensis are in the first group
closely related to rex, moreover, it is difficult to determine whichk genera should some of these spe-
cies belong to. For example, Coronocephalus granmiatns was established based on two incomplete
cranidia: it appears closely similar to the species C. rex in glabella. While restudying some of the
coronocephalid trilobites, Chang Wen-tang suggested thart the species of granulerus might be considered
as a subspecies of rexr (Chang, 1983, p. 224). Another species Coromocephalns (Coronoce phalina)
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orientalis represented by two pygidra and one free check was also separated from the genus of Ceres-
ocephalus by Chang in his study of the subfamily Cornnocephalidae. He was doubtful chat the free .
cheek should be referred to Coronmocephalis, and therefore he supgested the subgenus Carenocephaling
to be included in the genus Semtrencudins (Chang, 1983, p. 212). During recent years plentiful speci-
mens of graswlotws were found in the topotype locality, The materials are abundant isolated cranidia
about 3mm. to 25mm. in length together with bypostoma, thoracic segments, free cheeks and pygi-
dia in different sizes. They are quite enough for studying the ontogeny of the species gramulotus.
Among these specimens some of them show the entire animal composed of grenwfurnc and oriemalis,
in which the cranidium is named gramuforus and the free cheek and pygidium named orienralis. These
two species are doubtlessly synonymous, but it is troublesome to determine which genera they should
belong to.

IV. Synonymous with Coronocephalus

In the present paper the writer tries to study all of the species included in Corosocephalys and
Senticucailus. When they were separately compared with the type species rex, some of them appeared
o be more closely related to the Iatter than to the others.

Up to now 34 species of coronocephalids regarded as Coronocephalis and Semticucullus have been
described, which are listed according to original publications as follows:

Coronocephalus {Coronocephalus) badgungensis Chang, Zhang, 1974, p. 184, pl. 84, fig. 9, pl. 85,

fig. 10, incomplete cranidium, free cheek.

C. (Coronocepholus) changningensis Chang, Zhang, 1974, p. 184, pl. B4, fig. 10, pl. 85, figs. 2—

4, cranidium hypestoma, free cheek, pygidium.

C. {Coronocephalusy constrictes Wu, Wu, 1979, p. 136, pl. 2, fig. B, cranidium.

C. {Coronocephalus) deiiangensii Yin, Yin, 1978, p. 581, pl. 189, figs. 9—Il, incomplete crani-

dium.

C. (Coronocephalus) demares Chang, Zhang, 1974, p. 185, pl. 83, fig. 1, incomplete dorsal shield.

C. (Coronocephaius femonensis Lin, 1982, p. 451, pl. 1, figs. 7—8&, incomplete exrernal mould

of cranidium, free cheek.

C. {Corongeephalui} gronmlarns® Wu, Wu, 1979, p. 138140, pl. 2, figs. 2, 3, pl. I, figs. 6—38,

two cranidia two pygidia and a free cheek.

C. (Coronocephulust guangdongensis Zhou, Zhou, 1977, p. 256, pl. 77, fig, 8, cranidium.

C. {Coronocephalus) longispinosus Lee, Lee, 1978, p. 268, pl. 112, figs. 5—7, incomplete dorsal

shield, incomplete cranidium, pygidium with part of thorax.

C. {Coronocephalus) xuanensis Zhou, Zhou, 1982, p. 450, pl. 2. figs, 1—3, complete dorsal shield,

cranidivny, pygidium. B

C. {Coronocephalus) ovatus Chang, Zhang, 1974, p. 185, pl. 83, fig. 2, .incomplere dorsal shield.

C. (Coronocephalus) gienjiangensis Wu, Wu, 1979, p. 137, pl. 2, figs. 10—13, cranidia and pygidia.

C. (Coronocephalus) rex Grabau emend. Wanp, 1938, p. 21—28, pl. 1, figs. la—c, complete

dorsal shield.

C. (Coronocephalus} rongxiensis Chang, Zhan r, 1974, p. 185, pl. 85, figs. 6—8, incomplete crani-

dium, two free cheeks.

C. (Coronocephalusy tdmplex Zhon, Zhou, 1977, p. 257, pl. 77, figs. 6, 7, incomplete cranidium

and free cheek.

* included in an entire animal with oriemsalis
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C. {(Coranoccphalus) spiculm Wu, Wu, 197%, p. 137, pl. 2, fig. 19, incomplete cranidium.

C. (Coranocephatus) renuisulcarses Chang, Zhang, 1974, p. 185, pl. 85, fig. 5, incomplete crani-

dium.

C. (Coronocephalus} mansversus Wu, Wu, 1979, p. 137, pl. 2, fig. 16, incomplete cranidium.

C. (Coronocephalus) wlongabensis Nan, MNan, 1976, p. 347, pl. 198, fips. 13—I16, incomplete

cranidia and two pygidia.

C. (Corenocephalus) wuningensis Zhang, Zhang, 1983, p. 245, pl. 84, figs. 8, 9, incomplete crani- .

dium, free cheek. pygidium.

C. {Coronocephalus) xnanensis Zhou, Zhou, 1977, p. 257, pl. 77, Hg. 9, incomplete cranidium.

C. (Coronocephalus) yinhuiensis hang, Zhang, 1983, p. 245, pl. 84, figs. 2, 3, incomplete crani- s

dium and pygidium.

C. (Coronocephalus} zheishanensis Zhang, Zhang, 1983, p. 246, pl. 86, figs. 10, 11, two pygidia.

Senticzientlus chirhowensts Zhang, Zhang, 1983, p. 247, pl. 83, figs. 3, 4, cranidium and

pygidium. .

8. dearicularus Lee, Lee, 1978, p. 270, pl. 113, fig, 1, complete cephalon.

8. elegans Xia, Zhang, 1974, p. 182, pl. 84, figs. 1, 2, pl. 85, fig. 9, cephalon with part of thorax

and pygidium.

8. sichuanensis Chang, Zhang, 1974, p. 182, pl. 84, figs. 3, 4, incomplete cranidium with thorax,

incomplete free cheek.

8. spinicandarus Chang, Zhang, 1974, p, 182, pl. 84, fig. 5, pygidium.

5. tonglingensis Zhang, Zhang, 1983, p. 247, pl. 86, figs. 1, 2, incomplete cranidium and pygidium.

Coronocephalus {Coronocephalina} gaviuoensis Wu, Wu, 1979, p. 139, pl. 1, figs. 1, 2, pl. 2, fig.

9, incomplete dorsal shield, free cheek. cranidium incomplete.

C. {Coronocephaling) hukouensis Zhane, Zhang, 1983, p. 246, pl. 85, figs. 8, 9, incomplete free

cheek, pygidium.

C. {Coroncephalina) jiangsuensis Lin, Lin, 1982, p. 451, pl. 2, figs. 6a—b, internal and external

moulds of pygidium.

C. {Coronocephalinag) tongchengensis Wu, Wu, 1979, p. 141, pl. 2, fig. 4, cranidium.

The characters of these emphasized by differentauthors in their dwcrip-tiuns are listed as follows:

(1} Outline of glabella: circular (1}*, tranversely broad or elliptical (23, otherwise {3);

(11} Fronatal lobe of glabella: strongly convex (4}, relatively flat (5);

{1i1} Presence of tubercles: on frontal lobe of glabella, contracted (5}, on posterior part of
glabella (7), smooth (8);

{1¥} Presence of tubercles on glabella lobes: a pair of tubercles on second pair of glabella lobes
(9. single or absent (10);

(V) Glabellar furrows: three pairs of glabellar furrows transverse and across glabella (113, .
third pair short, not across glabella {12}:

(VI} Preglabellar forrow: present, slightly across front of glabella {13), a pair of short de-
pressions in front of glabella {14}, absent {15)};

(VII} Tubercles on border of free cheek: large granular {15), dentate in shape (17}, long spine
{18);

(V11} Outline of pygidium: subtrianglar (19}, subsemicircular (20), otherwise (21);

(1X) Number of axial rings on pygidium: less than 35, excluding 35th (22), 35 we 39 (23},
over 40, including 40th (243

* referring to 1he code number, the same below.
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(X) Pleural terminal on pygidium: sharp or with spine (25), blunt, without spine (26).

Most of the species menticned above are based on isolated cranidia and pygidia; a few of them
are preserved with only one cranidium or pygidium. Since no spécimens with thorax have been de-
scribed, the characters of thorax are absent in the list. Although some authors emphasize the different
outlines of hypestoma, there appear to be few variants in these specimens; the various shapes might
be caused by pressure.

According to the code numbers on the list mentioned above, the related characters from the
original descriptions and diagnosis of the cype species are filled in the blanks in Table 1. Ameng
the 34 species, only 9 species can be shown on the table with ten claracters, while one species can be
shown on the table with nine characeers. TEach of the remaining species can be shown on the table
with only 3—%6 characters. It is easy to compare the 10 relatively complete specimens with each other
according to the data on Table 1. There are no complex mathematical questions in listing the per-
centages of identical characters between two compared species on table II. It can be seen that the
compared species rex and elegamr show an 80% identity while rex and gaolwoessis show a 70% iden-
tity. If rex is compared with chamgmingensis, they show a 20% identity; with gianjiengenses, 40%;
and with nenjingensis, 90%. 1f changningensis is compared with lomgspinosus, they show a 100%
identity. Those two compared species show a 30—100% identity. If there are no distinct differences
between them, the two species may be synonymous. To separate these species into two species-groups

based on a standard of 60% similarity in comparison with C. rex. the species with more than 607
similarity include manjingensis, elegans, demtarus, gaoluwoensis and gromwletus, ovarus while those with
less than 40% identity include gienjiangemis, chamgningensis and lomgispinosus. It is noticeable that
rex and elegans and goolwoensis are in the same group. According to the six characters of the gla-
bella in Table 1, twenty-eight species can be shown with their glabellar characters. In comparison of
these species separately with rex in glabellar features, it is shown that five species which have been
regarded as belonging to Semticwcullus are much closer to rex. The ideatities between the com-
pared species and rex reach to 66—83%. The remaining species of Coronocepholus which have been
regarded as Coromecephalus {Coronccephaling) are separately compared with rex; six of them reach
to 83% or more than 83% in identity, ten to 50—66% and six to 16—33%. 1o cemparison of the 28
species separately with elegans by using some methods, an approximate result as mentioned above can
be obtained. All species of '“Semticwcullz’ are closer 1o rex than some speties of Coronocephalus,

Up to now six species have been regarded as belonging to Semticucaiius. Only one species,
elegans, is preserved relatively intact, C. zhichoueniis and C. ronglingenss are based on incom-
plete cranidia and pygidia respectively. On rable III the two species are compared with elegans,
showing an 83% and a 100% identity respectively. These two species are closely similar to elegans in
features; they should be synonymous with the latter €. demticularus based on only one cephalon
differs not much from geofuxoeensis; they <how a 100% identity to each other on table III, and there-
fore may be syononymous, too. C. sichuanensis differs from elegams in its frontal lobe of glabella
and glabellar furrows. C. spinicaudatus based on two pygidia is much wider than elegans.

Six species have been regarded as belonging to the subgenus Coronocephalus (Coronocephialina)
Ameng them, the specimens of C. gao!uocrzrfc- are relatively complete; C. Aukouentis and C. jrang-
suensis only based on pygidia are closely related to those with rex in the same group; C. erienralis
and C. grenulstus ate different parts of rthe same animal. as mentioned above. While C. romgchen-
gensis is very similar to C. gaofuoencis, shawing a 100% identity to each other {Table I11); with no
differences between them, and therefore they should be undoubtedly synenymaous.

However, except thnse isolated pygidia or incomplete cranidia, most of the species belonging to
either Senticucullus or Coronccephalina, are closer 1o rex than some species of Coremocephalus.
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Even though the 28 species are veparated inte two groups based on characters of glabella, C.
elegans and C. gaolucenris with rex might be in the same group. Therefore, all of these species
should belong to the genus Coronocepholur, while Semticucullns and Coronocephaline are synnnyms
of the latter.

V. New subgenus Coronecephalus (Coronaspis)

As a resuli, all of the species can be separatted inte two groups when they are compared with
rex. Those species in comparison with rex showing a 60% (Table 11) and 83% (Table III) identity
can be included in the same group. They persist in the subgenus Coronocephalus (Coronoce phalur)
including the species chizhouwensis, dentatus, denticulaius, elegans, gaolnoensis, granuwlutns (oriemialis
being synenymous), ngnjingensis, ovalus, rongriensis, sichusnencis, tenuwisculcatss, tongchengensis,
tonglingensis, wuningenrts and yimhuiensis. Besides these, four species, Awkowensts, plangswensir,
spintcand dtus and sharshanensis, ate only based on pygidia with spines at the end pleural segment,
they should alse be included in this genus. Jt is inadvisable to include another group which is
rather far from rex in feature into Coronocephualur (Coronocephalus). The present paper sugzests
te establish a new subgenus, Coranocephalus {Coronapis), for those species. with Corenoecephalus
changningensts as the lype species. In this case, the following species should be included in this
subgenus: bedonpensis, constricius, detiungensts, fentowensii, guangdongensys, longispinosus, gianjiang-
ensis, simplex spienlum, transversus and xugnenmensis, It must he pointed cut that some of these spe-
cies distincily differ from rex in features, especially those based on only one cranidium. Before the
discovery of available new material, it is apprepriate to temporarily include all of these species in
the subgenus Coromocephalur (Coronaspis).

Two subspecies C. rex vangsinensis and C. rex lushanensis were established by Zhang (Zhang,
1983, p. 299, pl. 6, figs. 4, 5; p- 230, pl. &, figs. 4, &; pl. 9, figs. 3, 4). As mentioned above in
Chapter 11, €. rex lwshanensis distincily differs from C. rex efther in glabella or in pygidium. C.
rex yangsinensis is based on three pygidia and a free cheek; in the pygidium the terminal of pleural
segment 1s shown blunt and without spines. These two subspecies should alse be Included in this
subgenus Ceronocephelns (Coronaspis).

VI. Stratigraphical ranges

Coronocephalus i3 widely distribuced over south and southwest China, from Ningqlang of southern
Shaanxi m the morth to Yuiu of central Guangdong in the south, and from Nanjing ‘of Jiangsu in
the east, 10 Daguan of eastern Yunnan in the west, occurring in the upper part of the Xiushan Forma-
tion which is corresponding te the late Llandovery, After the Xiushan age, a set of red or purple silt-
stone deposited in this area, which might be unfavourable for the fauna. A few of these species 1
could extend imo the Huixzingshae Formation or the corresponding strata in this region. On the
margin of the area, such as southern Shaanxi and northern Sichuan, there still existed the original
environment, in which the fauna continued to persist until it was relatively later than the Xiushan
age. ’ '

There are some species with spines on ihe border of free cheek and the margin of pygidium, such
as those of Coronocephalus (Coronocephalus). They appeared in the upper Xiushan Formation, and
generally disappeared in the end of this formation.

Those without spines on the bordsr of free cheek and the margin of pygidium such as the
species of Coronocephalus (Coronaspis) also vccurred in the upper part of the Xiushan Fermation,
but relatively earlier than those with spines; sometimes they could extend into a later age.
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This is also the case with another coronocephalid Ronypziella which generally occurred in as-
sociation with Cereonocephalus; its stratigraphical range is very close to that of che larter. For
example, some species of Romgxiella without strong branch spines on genal spines appeared re-
latively earlier than those with strong branch spines in the late Xiushan age. Some of them oc-
curring neatr the end of the Xiushan age were ascociated with Coromecephalus  (Coronacephalies)
and produced strong branch spines on genal spines. A new species Rongxiella macrospinata whick
is distinguished by the strong branch spines (Pl Ii, figy. 1—4) occurred in the upper part of the
Fuchih 8hale corresponding to the upper part of the Xjushan Formation in association With rex;
its locality is by the road of Fuchikou Town, Yangxin, Hubei, with the occurrence of the species
Encrinurus (Coronocepkalus) rex Grabau, 1924, Another species of Rongxielle was also found 1n
the same locality (Pl II, fig. 6). Although the surface of its cranidium is smooch, the genal spines
also produce many strong branch spines.

As a result, it seems that some of the coronocephalids produced more or less spines on any pos—
sibly related organs when they extended into the top of the Xjushan Formation or corresponding strata..
Q. Z. Zhang (1982, p. 102) held that there were three trilobite assemblage-zones in this area: the low-
er zone with the genera Kailia and Rongriclla; the middle zone with Corenocephalus and Coronoce-
phalus {Coronocephaling) including some species of “Semticucullus” such as zomglingensis; the upper
zone with the genus “Sesmticrcnling®,

In fact, it is not often the case, because some species of Kailie or Rongxiclla could extend into
the third assemblage-zone (upper zone), in association with those which had been regarded as species
of “Senticuctllus”. For example, besides Rongxaiclia macrospinete mentioned above which eccurred in
association with rex in Fuchikou, Yangxin, Hubel,some species of Kailia appeared in the upper Xiu-
shan Formation associated with Coromocephalus (Coranocephalus) sichuanensis in Taiyanghe of. En- ~
shi, Hubei. In addition, it is difficult to separate the middle part and the lower part of the assemblage
into two zones, For example, at Leijiatun, Shigian, Coronecephalus (Coronocephalus) gaoluoensis is
associated with C. (C.) sichuanensis; even after te appearance of the latter, the former still extends.
into the upper part of the strata, indicating that it is inappropriate to set up the three assemblage
Zones.

In this case it may be useful for stratigraphical correlation to divide these species into two as—
semblages. These species in comparison with rex display relatively lower identities, and without spines
on free cheek and pygidium, such as the new subgenus Coromocephalus (Coronaspis) suggested in the
present paper, which appeared earlier in geological age than those showing relatively higher identity
and with spines on free cheek and pygidium, such as the species of Coromocephaluc (Coronoceph-
alus). In comparison with other coronocephalid genera Kailic and Romgxiclla, their geological exten—
sion can be listed as follows:

Llapndevery Telychian

Genera and Subgenera

Xiushan or Nipggiang Fm. Huixingshao

or Shenxunanyi Fm,

Lower member Upper member

Corenocephalus —
{Coranocepheius)

Carenvcephalus —_— ———
(Corenaspis)

Rongzriella — —

Keailia — —
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VII. Systematic desecription
Genus Rengxiella Chang. 1974
Reongxiella macrospinata sp. nov.
(PL M, figs, 1—4)

Diagnosis Frontal lobe of glabella transversely elliptic in outline. Plane convex, with three
pairs of glabellar furrows, Two single small tubercles appearing on middle of glabella correspond- .
ing to the posterior two pairs of glabellar lobes respectively. Fized cheek gently convex, relatively
wide. Fixigenal spine strong, large and long, ahout more than two times as long as glabella. Both

sides of each fixigenal spine with more than ten pairs of branch spines, which are alse strong, and ra- *
ther long.
Description Glabella inversely pyriform in outline, transversely expanded forwards and

backwards, with the narrowest part on second pair of glabellar furrows. Widest part of frontal lobe
about two times as wide as the narzowest part; frontal lobe to posterior margin of glabella with a ratio
of 6:5. Frontal lobe of glabella transversely elliptic in outline, gently convex. Highest point of gla-
bella on frontal lobe, sloping forwards to front of glabelia, and inclining backwards nearly at right
angle with second pair of glabellar furrows. Three pairs of glabellar furrows with posterior rwo
pairs relatively distinct, extending across glabella, and third pair obscure, not extending across gla-
bella, Glabellar furrows wery shailow in middie {rr.) of glabeila, but very deep on both sides, join-
ing the axial furrow on both sides of glabeila- Each pair of glabellar furrows different in width {ex-
sag.): first pair nearly as wide as the second pair of glabellar lobes (exsag.); second pair much wi-
der than the first pair {exsag.}. Posterior giabellar lobes relatively narrow {(exsag.}, but the second
pair of glabellar lobes narrower than the first one (exsag.). Two small tubercles appearing on the
median line (exsag.) of posterior glabellar lobes respectively; frontal lobe with 16—18 tubercles close
to posterior part. Anterior part of frontal lobe smooth. Occipital furrow much deeper bur nar-
rower {exsag.) than the first pair of glabellar furrnws. Both sildes of accipital furrow deeper than its
middle part. Occipital ring about two times wider (exsag ) than the first pair of glabellar lobes {ex-
sag.) and slightly wider {(tr.} than the base of glab:lla, plane, with several small granules rowed on
posterior margin, Width (tr.) of occipical ring to maximum width of frontal lobe in ratio of about
5:7. Distance between two palpebral-furrows to maximum width of frontal lobe in ratie of about 5:3.
Fixed cheek wider, gently convex, with the highest point near palpebral furrow, inclining from the
highest point to axial furrow in a rather great curve. Palpebral lobe large. Lateral fixed cheek gently
convex. Surface of fixed cheek smooth, without tubercles. Axial furrow wider and deeper, abqut 1/3
time as wide as second pair of glabellar lobes (tr.). Posterier-lateral border very wide (tr.). Posterioe-
lateral furrow much narrower (exsag.) than glabellar furrow, gradually becoming narrower {exsag.)
while extending to lateral side and slightly curved backwards en the fixed cheek angle. Several small
granules rowed on the posterior margin of fixed cheek. A strong and big genal spine extending
backwards, about two times as long as glabella, still showing very strong although gradually becom-
ing thinner backwards; terminal in the shape of 2 sharp knife. Genal spine on both sides producing
more than ten pairs of branch spines, which are short but strong; terminal also sharp.

Other organs unknown.

Comparsion Up to now three species are included in this genus, namely, Rongxiella globose,
R. convex and R. lixiensis, which can be distinguished by the different widths of the frontal glabel-
lar lobe. R. ronvex is very close to the holotype R.giodosa, and should be synonymous with the latter.
The differences between their frontal lobes may be caused by pressure.

The new species differs from R. globasz in the relatively shorter (exsag.) glabella with a wider
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base. In R. globose, the posterior part of glabella is more concave and seems very smooth, without
glabellar furrows. But in the new species, the posterior glabella possesses three pairs of glabellar fur-

Tows, with two small tubercles on it, and the {ixed cheek is wider and plane as compared with R.
globosa.

An important character lies in the genal spine which produces more than ten pairs of strong br-
anch spines on both sides. This character is nejther seen in all species of Rongrielle, nor in conoce-
phalid species.

Horizon and locality Upper part of Fuchih Shale corresponding to upper part of xiushan
Formation. Fuchikou, Hubei. - '
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1--10. Coromocephelur rex Grabau
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1—4. Reongxiella macrospinata sp. nov,
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