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JIE3GEO &L “INELH " TR A F5]
BRELKIEE X

iR R EH

CHE R R R R AR 210008

Bruce R. Wardlaw ;
(3 T 12 ) Werd.) § ‘Q v

W OB OB OE @?‘(6'{6‘7‘4//

A O WMRAHTEAH, 8 T LS Meogondoleila serrata #F, M. aserrata T, M.
pastserrata . M. altudaensis B . M. prexuanhanenses T M. zuanhanensis ¥, HAr 4 #H a5
FEH Texas M Guadalupian SEM T A HE A H . XS Altudea AT S M. altudaen
sis BT B BT REFH 2 K: Guadelupian MR FIFE 2 A% FE —HHFEEMHE
BrEABr. R T 2 P M. prerugnhanensis sp. nov. 1 M. ruanhanensis sp. nov. .

—

@il —BX Guadalupian % “WiKA" Alewwda 8 FEAW T o ,1 .
=2 22
—\H &

EILEXR. BT _RANTHF  EANMBEARALN KRB HE B &L (GSSPYHEF
FEVR EEF L ESSHNEDNT. CLERF . ERE_RENHAELNE. IR
HEGZHEEIRTITAFT SR EENINARXEERATRASEANRIELS TEL
MARLXAEY LS AR TESFEAMELF IS B/ 0" “=Z4"FHE.

1901 . RERS _RFHEBTEEFLE T EFMTERRE. EX BRI Guadalupian
FKER B ZFTRPYERRHRE., Z% B8 T WL &% Roadian. Wordian fiT Capitanian 3 .
B (8] 5728 12 Al &) W 2 4F Texas M Guadalupe 1| E# 2 BT MIBE 2 £ . Guadalupian 8T
FUL Mesogondonella serrata (? =M. nankingensis ) K AirH. BIR Texas NAEAIHD X
LB F Capitanian [P0 WE LAFHESFEMERNHT LER.

£ Texas M{PHEE. Capitanian BJS & B ih S EE Aleuda 21, # Wardlaw (1901
R OEEE TMWLERE M. aserrata BT M. postserrata T M. sp. nov. #., FHAEXK
th A v %43 A Lantshichites splendens ¥ Reichelina lamarensis ¥ G EEH T HEMY TR

« AFAXRBEES 1927208l MEMFEMFREEIHET EOWAEEE XS RITH.
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2 3 £ ¥ % i FuE

TR, ik &0t R RS F Capitanian 8 (Yang Zhendong and Yancey, 1991). 1992 4E, Kozur ¥
Wardlaw B E ) M. sp. nov. §1 & 25 Clarkina altudaensis, ih 3 H T2 % Dzhulfian B a5 £
FIFHH . Ly Alruda HITER P (larking subcarinata, BTRAZH A SH K MHERM T
.

B—FE BRAFESG &L BEEEL RN, HAE - Guadah}pian L5 hy Sl = Y,
MEHEFLUREHEFRBTE. U EHE A8 A R4 (Lopingian series)
E R H 4R &y i E R R (Harland and others. 1990). R FEAEHIAA MG RE 4
H5—WEBERERXBNEERKFENNBHREEM IMEATHERREEAEE
. 19000, REFAS TREFMEF OO EDBENEOHER L, HRBERET TEFE
BY. 29 90MMF ORAEAA U F M EX —FHEHERT  FOARHR . Ba . mad
o F 2 B B A T R B R AR K T T A By Mesogondolelia [BHE Clarkina BARE . SR, &F
FOMKRHZERFIFHUHNHMIEREFESTHZE SR MBI AP ERER
HEMAERE BAAHELIIEY —F R AW IS SR RIE RS E R AL W T #ar
PR AR SH B RS E e, Ui Z @/ ELRERNTRE LA T ER
HEEMRERF.

RTBIFOHAMERFFAMEMNEAERFNI R TE2ET R SERERZ
fii FRAAETEYHREA RO R PR RAHG" I BHEERFNE 7 LEFA
HASI AR E A L. ERXEHEE XN BREF OHRESRERBNE
mEL EMEEREM0aRE. B2 - SUHEREHE., HBKEE. FHT%
(1990 R, L B X" F AN ETE . RXIFHSERZIARMBE", HiZEK.
“IEAHRHCR B RT ST E. AL FEE TR K G HEN T
B E . :

WA SRR ERN BEOHEF RSN EH S EE Guadalupian o 2f [
MFEFEFT MEREALESEERTFEEFER. . HNETEHREENBRFEETE
BN EE. 1992 F. Wardlaw REIFWA T T HFXATE EEMBER TEX—FHEGE
F, i XT—EEEE, X T EH Texas M Altuda HHTMHA Clarkine altudaensis FE G HE
BTRFEHHT KM GE B A T EHY: WA S8 T Capitanian BrAf Altuda AR ZE
EHLATERFOHMANEAT BUMTREFHZR WEZE T —BHE KitH
BEFARFRMET.

WAL RR, EFEN | R =R T R R G 2 O R E ey,
HRHMET W RARAASRNFHAE ERERFEA. EEEIHREATLURERF
B A EEH Y AT R SEZEHRERHEER MLEERFELE,

Z PN ECEE O PR L A

CEROHESTEROMI—FREHMOAR SKME. TR THFA9ORTF RN &
#h A FRLXRE — B LA B NH T HE O T AR A" REFE MK MENF
H.550NMEXY —HZFHE TREN—FE_BLFOHERFEABL T LE T

b v IL.F AT HA~ —+ ~ T
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WE WELRE
Lacation of the Dukou and Nanjiang Sections. northeastern Sichuan

it AN EW AT IERKEH B TRETEARZE EEEFHTHAN
BOARW EENTANMHE L EFSLEEA S ERIFTEER AT 10 RAKENE
BEES EEHMSF RN EEME TREERABEESY o K FEAEDE. 00
BN IR, “MEH " SRFHAZEINAHELYEENENREEE NWESHE LH
AREEA# B,

IR 208, oRBK R T HME B EFICR 7 WEFEHFFEN L BHE
FEFETHE. EOHiEmeEE "R 71 3m, KEIFE T LEA:

. KEAHEZENASHRATNESTRE £F 6 BEHEARKE. E 18- 1m;

2 REAFERESEBELAKS BAERKSE MBS R ERA KBARE
E 3. 9m;:

3. R EAHMETREESEEEARELRARERA S ROAWFNEE. HEEHTHE
Fwd B12. 9m:

LXK KBAEEETREEREBREGKEMNERTSTEBESKELR JE 30m:

5 RKBATEREREEBREAKE. . LT EGTAZE LKW, B 5 2m;

6. KERERGBRTERERKSE AREME & 1. 2m,

EE O R LA Y, FERLUF AR 0. 5m CT 3 B 4 B 38 A& BRE. #lE
RERB) WREFHALTFHER 1m RRRETFEGERE. BHEETHE 3kg. 217
MEEREFEESEFEFEENTIE LGNS, “EHE " FETGLL Mesogondolella Wy T 5 4%
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4 a0 % o2 # R

. BANEF L BB Naniognathus. Sweetognathys M Hindeodus Fl4arF M EHETRERE
AR EA IR, WA, “MEE"FEGSH Y B S EE Texas JHFA & Guadalupian HHIR
F L. 5 Great Basin #EH L EUMUME FFE. REEREFLEEHEE XY Mesogon-
dolella F FEIHIE 70 77 MR b f 5 W TUE A" I s MFREEHFAEE . AT E
MR

1. Mesogondoielia serrata

BESAEFHEHLIFORAARTORENEA™ BHER SR 3PS FHLEE &
B 1-16,17.19. Mesogondatella aserrate TERER L-19 B H . InEHF TR .
H#HE T BLL Mesogondolella idahoensis T g M. serrata BT E HEENEYWHEE.

2. Mesogondolella aserrata &

WAHFEIER 1 BEMESE 4 BT 16 & FE 6B KikH L-19,20.21,22.23,
25.26.27.2,28,30.31.33.5.34.36.37.40. WFHMEFRIM BT R M. serrata WZHF . M.
serrata A& F L-20 BREW FR R RS L-40 E HBILBRE M. aserrata 18 . X230
AHWEEKEMH WESEE, HiMMRFENIAT(EK 1 B 7). MEBES L-48 FF
. BN TSR RSB M. postserrataCEAT 1. [ 0) . TEEIEI R 8. 1m B9MIE R, HATALAT L
46. 2 =X H Sweetognathus. B, WA B LI M. aserrata b M. postserrata TR F4n
AR HmE NG E.

3. Mesogondolelia postserrata W

HHERIER 4 BPE 7 M FE G RN K Y 1-48.52,53.54,55.57.58. HFHEFR
IR TR M aserrata WZTRH . M.aserrata RILTF L-48 REU FHBER., EARBEN KR
M. postserrate WFITRAE R G HPEHFAAE FTEMN SHEBWE S& 5N TE T
A BAAR A CE 1, B 14. 16, 17. 20— 2 F R BB T M. postserrata IR B AR,
EHEFENE KAWL EHESNTT M. postserrata F1 M. altudaensis Z 0 L FRTEHE
A EHEMPEFR TR (ER 1. B 10, 25y, 5L 5528 Clark #1 Behnken
(187TOHEANT M. babcocki. M. altudaensis P REFHF (B T B 3—5) £ L-58 PH
KEA FEEFRTZR.

1. Mesogondoleila altudaensis

RAEEER4BZTRELN 6 PR ™dEL KLY L-58.59.60.61.63.64. [
WZRFAH B TR M. postserrata Z M F. M. postserrata R THINHREE(ER L.
10 Hieg%m @ W, M0 R 33 B E R W E. 5 Clark §1 Behnken 9 A
M. babcocki FIAT A L. HF TEH=HE) M. altudaensis {2 (B 1. B 3—5)§ £ A
BOEEAERE BHROE M THMBENOEE. T L8 M. altudaensis R4 (E MR
A DEER D BERFHE SEFORR SEERS THMTLET 2. KW
BML—6l. 6O FHM AT AL E EEEBRE EREEBHE MR TE D, Fih X
Tigo® THREMAR NEFRSHEESR EXNSERITE BRI M. altudaensis F {k
A M. prezuanhanensis sp, nov, BFIEERB(ER Y. B 6. 7. 5. 15) . M. prexuanhanensis sp.
nov, TER L-65 FERH . IEHHFNTHR.


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

£1H8 WHES WHERED] S NEA"TEAFFRE2THE L 5

5. Mesogondolella prexuanhanensis ¥

WHEER 1 ELEY 15 M FEAFHEM KY L-65.68.69.5.71.73.74.72. 5,
76.77.78.5.79.80,81.82.83, WIFMIEFRRE AT H M. altudaensis TR M. altudaen-
sis R F L-65 BRI EEAr, H#H B L-76.L-80)Y = HHY M. prexuanhanensis sp. nov.
(ERRE. L ER L B IDEEATHERE. 6 W& THE. R TR SR E
Bl & EEFE M. ruanhanensis sp. nov. J@ 1. M. ruanhanensis sp. nov. B R840 F 5 L T4
& L-86. AE WL HH TR .

6. Mesogondoletla xuanharensis ¥

HHEEESBEME 6 BEM 19 MFEAPLEA Rk N L-86,87.88,88. 1.89.90,
91.92,93,94,85,96,98.1,96.100,101,102,102. 5,103, WM IEFEIH TR M. prezuan-
hanensis WHITH . M. prexuanhanensis sp. nov. TR FIL-95) MREFEEHK 1. H
16), (HFEFA 4R O 24 . W T ™ 8 M. ruanhanensis sp. nov. B F B EHH
EEHEHE g cmERD. H2) SRR RERMK ANEHUSEHEE mER I, &
5): R B M. zuanianensis sp.nov. W E NV TH & F%. KMHE 258 S 88
PEH RS MM AR S nEE L, E 14,

EUNEN " tH EE R ST RIEFEEREENRENIIT. REEXHFAN ST EH
RS2SR HFEENFEALHESEE, WU Clarking B)F 5 B+ (R, B REFTBEFEAKF
EHIEHIEE . B Tt B el R[4 Y Clarkina Hangshanensis? (EE L, @ 11)%, Clarkina leveni
CERE T, B 12, 138 H Clarking orientalis (B 1. 18 15)% . B4 A E 5.

= ENEOYIEHE”FEA®EEE Guadalupian
95 2 T T B H

S4F WEPHEARRANWRES L REFEETE Texas THHEV T XEH
Guadalupian 8 F  8 5 7 (Clark and Behnken, 1979: Wardlaw. 1991, 1992, poster, 2%th
IGC). T HFFETFHLEEEMT 4 T8 Mesogondotella serrata % .M. aserrata H .M.
postserrata T M.n.sp. BH# ., fT 3 - MAEAH ] SE O JEA "B FEH . WaTird,
T O“IELE " A M. postserrata tRA (R ¥4 T ) 5 P F Guadalupe U] Bell Canyon #H
Radar B F #8647 4% 3= (Behnken. 1975 BEARR 2. B 32:Clark and Behnken. 1979, B 1. B
L3170 ME HEGMEE A mEEFE F Mg R L. 2R EERES
AL HEMWH/EEE®. £REWM)IS Radar BB ™ M. postserrata BRI AL T
LH AR L. A 14 16,17, 20—24) . O “INEEL"H) M. postserrata 31285 F Lamar
BN ER 2. @ 13(Clark and behnken, 197517 LI E 4 ME BT WY, S5EW
Clark #l Behnken 3558 % M. babecock: BIEFIT A, T R M. babcocks Efm LR A X BB X
L) M. postserrata. 7] M5 FHEER X% . Kozur (1992a, 1992b )% 5 M. n. sp. B ##4
A8 E B Altuda BTN ERIFE W BT Clarkina altudaenss, W FhHEFIT 0 8
A BT M onsp.BHBEST.EHIK M. n.sp. BS54 TH M. altudaersis S 1),
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G =3 * ) = '] IR
8 |4 |29 & # B Mesogondolea FRRIES . WAL | AW
K x e e ]
5. "T‘-g-m—l-ﬂ—:' . !
AN I Lee M. xanhanensis
5] %F Lez “ v
; - Lozl g ! ’_j L SE—
F ST Eih g 8 -
T - s E g . g .
. e s e g 5 ® o prexusnhianens:s
M gr| o e P s ¥ g
St = - 8t stredeensis
o ST e DY SR S
4 'I_I_Il'lr LB g i £ E
g e e B g ! g § M. postserrats
1 Lam 3
m -4 : é E‘
5L T 5 - pFp-——-—-—-
" R E
: g
' 3
2
A
x M. sserrate
3
&
i 20m
ES
= 15m
__]
10m
M. serrars
%
%m a lJ I . T I om
Iﬁﬁﬂ' I_|_r|1

#HE 2 ENETE OIS Mesogondeolella Fg S S RERELE
Stratigraphic ranges and phylogenetic evolution of the mesogondolellid conodonts

from the "Kuhfeng” Formation of the Dukou Section, Xuanhen, Sichuan
Clark #1 Behnken{1979)5E % M. bubcocki WM H 4+ Fiin A (ER 2. @ 14.15). HEE G+
E#ERATH EMaasi s Y EHERNENHSELRET, BR T M. altudaensis
B ESH R IE. B (F LY AR 3CH M. altudaensts FE. Wi KB 5 3 M. postserrata Hm
WY, HEMAEE DR EERESIRST. EREESELHE M. postserrata THEITR
MAB (ERE.E 19,

Kozur RIRM M. altudaensis 7= F Old Blue ILTEILEE 2.3 ERGIHH Altuda HAME
15m. B it EEEEA 148.146.141,143.142.145A.144B 144A [ 144, 140A . 139.138. fib
IH M. altudaensis FFFEL 143 REU R 2B, BT ®HE B RHRRTT L,
M. altudaensis (LF=F-EA7 145A F 140A. M=FEAE 144 7 140A #fra (B 5—8. 15 18)
MG, THREMEKBE TS e NFMEET A BTN ERNTERSE FHRER. o
B O R A M. altudaensis Tl M. prexuanhanensis sp. nov. & e ey A T o PR X
B 6. 157, FHHE FF 5 H M. precuanhanensis sp. nov. K . Wardlaw (1991) 8 7F Kozur A1
& 141 B8 FRE(r 142 FHEFR 2 T F BT (Rohr and others, 1991). B ¥ E XN M. postser-
rata;: Kozur B RBI TR0 146 FER A A M. “babeocki" IR (B DB 5% 5 /M S
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LB witEsF ENENEN S MEATF B ATV RRESBMTLEEX 7

TEETRE EEAS EP . AITESRTE. VYRR M. postserrata. TEHE 2.2 5FR
G EHEAE Altuda HTRE 2T 0. 1-0.2m b B 12 67 154 Kozur RETE BN
Clarkina subcarinata (Sweet, 197D fd~ (EH 18), ZFEEM Ok @Es. B mE
WIR K. FREOT NG EAME S &N S CEAK L. H 14 RS HELL BER
T REAT M. prexuanhanensis sp, nov. . B0 154 fE M. altudaensis Bxhr- HE I 140A
2 3m HEJFTHEMHMENE. EFENRKBEREFTRFHN LSRN TN C. sub-
carinate AW Altuda BT EH, Kozur B9 E 18 IR FHE IS 5 C. subcarinete HE S
BiprtH B FTRE R P R EE MR . & AR Altuda AT AT A S SH O MR
M. postserrata #r LI E M. precuanhanensis W F M F R GFET Mk = 5 M. prex-
uankanensis 1 _LEH M. xuanhanensis H YW F R EH. FEZ AL HFELFHFEIfFE
1.

I . it Guadalupian S A9 TR

BT ZA WEEN M EEFY], e #EEH Guadalupian 5 5FFRETX 8 28y
A E W4y Bk (Clark and Wang. 1988: Zhou and others, 1989: Kozur, 1952b: Wardlaw.
1892, poster, 29th IGC) . $IRHI A SFE T4 L #1#Y Capitanian B E EIFHEITIRHR K
Fihr ek AR LES, TR TR BRERIANEN ENE R HE THE
AELEEAKR =HHEERTHEA L. BT RS . A S0 R 520
BEHRECRTE EMEERCHEM T EESR (WMEREZHEFNEETHITD
1 AE 517 (L3 S 50 10 DA ST 1 g B VTR BT 4. 1991 4 Kozur JA 35 Texas 9
Altuda HTUFR IR F BT IEREF T HE (Kozur, 1992a). REME R 1991 EEEH
EEARRE T ER MEELASNERITL FAEFEaaBRE S TFHE G
FFHIAFHERS TP EHETEE MW LR A A BN R E R E S Dzhul-
fian BY 2 A48 24 Dzhulfian B0 Changxingian BY &R KW HES XL T BN HTFT
o URE R, B O B PUAE 4 " Guadalupian S50 FHE B EFIREH A 1L, BF
W & LR TR FHEN B M. elrudaensis B4 BEH Altuda 21 FEF 0 % 303RET &, Dzhul-
flan @R HEEHEESE WAKKETELFEMY TR M preruanhunensis
L M. ruanhanensis Wl —BHE(E 11,

BE#R. Guadalupian & Altuda A TAEBHT M. wltudaensis FIE A DY BEH TR T R F 51
= Dzhulfian ¥4, B £ Kozur(1952a) 59 B9 1L M. altudaensis R X BAEH Guadalupian &
FITH TS THAYERAVELETHREZE:? TS . TR LTI FEEHZHHR
M kb REERFE —FHWEHN Guadalupian K EFLEHMHR. EHEEmR5F0
B LA Aaderssonoceras-Prototoceras W, & Clarking hangshanensis W7 M4 K
KA MEXLEAEFOEAREZ T 28 - ES8¥ T HYRB LA HELE BT 5%
Metadotiolina MIF OMKEZ L KO ERFEATE. X ORNE L RFEFARE
& C. liungshanensis? . WHH B C. Hangshanensis (E &R, 1978 (K. (H RFHEE
SR R EH L EHTAMNBER . ERL XESEREETHRERIET
& N R TR S .
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F=1H BiUREE WIEREC R R ARG T RS E R 9

TEH B Abadeh #IX. Taraz(1571)4 4. Abadeh ZH & F Guadaiupian # 2 5 . Dzhulfi-
an BAZ BRI, 382 ¥ 8 Abadchian B . B = FEG Merrillina divergens M Meso-
gondolella bitteri. T FG & R A Clarkina liangshanensts 1 ZF £Z [0] (Bando and others, 1980:
Kozur, 198%a), W F = ST A 2B, Abadehian BY 5 Guadalupian Z# Altuda
B g% B8 AT Lt . Baghbani(1491)7F Abadeh #H F#E. BB 4b % B Metadoliolina
Yaobeina, EHFALTEMSEEF IANRTA. BT Z Alwda ATHFTRHS
Abadeh ZHZYBEH Y,

H1 )R O M R BIFE TR EH S E Texas LB BN TR OHEML X

Correlation of conodont zones between the “Kuhfeng” and Wuchiaping Formations of the Dukou Sec-

tion. Xuanhan, Sichuan and the Guadalupian in Texas, USA.

Thi WARDLAW KOZUR CLARK AND
IS paper 1991, 1992 1992a, 1992 BE';';.:.';EN
ri. ISta.Fm. Conaodant rii Conodont Conodont Conadont
Se Zaones Se Zonas Stage Fauna Zones
_ __&ones |
s . .
3 E‘* C. orfentslis
cla
m
_.-g' = C. fevery
S| 8
3= . fiangsiran-
2 ensis 1
g3
E =
zZ z“
g | _
& - — ]
= | @ M. xranhan—-
o g ensis
Q&
E M. prexuan—
E hanerisis = “C. subcarinata”
T N : {No. 154
c = 18 2 -~ "7
‘:) o = 2| M "habcocki -
. % € % [No. 144)
o 16 c &
S W aftudaensis| © M. n.sp. 8 £ & | M altudeensis
.E S £ [(No 145a, 1444,
S £ © 144, 140A)
w [
- £ a
= O S
,g M. N"ba?fglcka'" M. habeocky
INo 14B1 |0 .
_.E M. postserratsl = |M. postserrata No 142, 141, 148
> = < M. postserrata
< S—— | feeeee-
5|8 2
.:(‘ 5 M. aserrata g M. aserrata M. aserrata
22 ©
= ctd v 1 V [~/
Q12 f 2
E § £ M. serrata M. serrata M serrata
L =F
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10 =T R # i ERER

R, MBI M. altudaensis TR E F £ 8 Guadalupian S TR, G F EF R 85T
AHEEEXME RN T HAE. K2 BWARAX —R 45 Guadalupian 571 5k
FTHRESTH MHITRLEBERRIENZES L C langshanensis? B4 KR E I
Texas HIHY Guadalupian SRR RTNMEH L A B P &% " MEER Y ER T
BHHIRHE.

I EE R ik

Mesogondolella Kozur, 1988

W CGondolella bisselli Clark and Behnken. 1971

13 Kozur (1988)iA KN R AT 1 Clarkina Kozur, 1988 R B2 B RER O @ E
EVZFEHM EEERUTROERLESR BRAUTEYGH. B0 BB W H: T Clarkina 1§
ROEEZEEF HEFAEREMNE 2EERELRNEER BECERIESSH 2RE
S 9 E (i (secondary elevation) ¥, RIH4ET & EHEME RN .. BMEEH=HNH
KA AET i, Mesogandoalelia IR RIH Clarking ER OH . BB MEEHHEIT VB X —8IE
EZJAK, Clarking ¥ G, 5 —DEMEE, NI T, B3N G s,
BHEHEHBS AT ERMATHARS: BEEWESHETR. T B d e
EHE AREEEEREZ WHE DT Mesogondoletla, —R¢ R V5 F 11 G AT THY
i BRIRTTALEUREN MOERER BT IFERTFRN, EEWEFIRT. 5
Mesogondolelia IR F 31 3 B A E . Mesogondolella h GHIFA F /584 (L RHE, BT,
R 80E 21 S B BB, B AT S R BT . P S MENERLISER. B H
WHRAHBAHE SHER ERESUEREZ WHE KT Clarkina. —AMMELV B
LSBT BEHEH AN R TR S RN . B Clarking 1 Mesogondolella
HESER BE SRR+ EME &R FE GHANE.

Clarkima altudaensts Kozur, 1952 TE AW H,. MM E MR T EMN S5 P EHM
AR LA HE S RERINEREN L. 5ERFHMH Clarkina &1 FEHHEY
Z5. 3F 8. EWNBT Mesogondolella serrata R ILER K — P REFRY. K kL ikiE
FHEH AL B M. 3L 3 A Mesogondolella FH .

Mesogondolella altudgensis (Kozur, 1992)
(FEFE1.1—35)
1992 Mesagandolella n. sp. B, Wardlaw, poster 25th IGC.
1992a Clarkena of. chengringenses (Wang and Wang), Kozur, pp. 180 181. figs. 9—12. 14—17.
1952b Clarkmma altudaenss Kozur. pp. 103—106, figs. 5—12, 14—17,
1992a. 1992b Clarkina n. sp. Kozue. fig. 13.
1892c Mesogondolelia n. sp. . Kozur, fig, 1 Part A, 3.
1592c Clarkera altwdaenses Bozur, fig. 1. Part A, 7—4.
1992¢ Clarkena hangshanenss (Wang!). Kozur, 10.
1992c Clarking changringens:s \Wang and Wang . 11.
1952c Clarkina n. sp. Kozur, fig. 1. Part B. 15.


http://www.cqvip.com

£ OO0 http://www.cqvip.com|
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W WHEPERE ARERIE. AR, S AmeE . e KRR
Fiha a2 e AT B E BRGNS, SRiE. MR E S TS ER: [
Ba R e EMETSEENE LHE A¥OTERERER. RHEIFERMAE
EMHEmPETERERA T ER. AR EHSRE ER. BENRE S0
I CEE R BRI B S EE E AMER. B 1217 MERAR SBEERG .
B AEAMS. TSE. FIEAITHRETE. FTE84%. hawrmTHhis . EHET
e HEEEMHEE%. THERFMNTREER. B E. KM RE U M AEE.
BER. EEOEL . TR, BERE Mesogondoleila B BB,

LR Sitie TELaTi R . RS H AR (Kozur, 1992b, H 5 1D E R EE
SR EEHFEHERMATE AR EAENRE SR ER. FEHEY H Wardlaw
(1952, poster 26th IGCYIA A M. n.sp. B. EE R & Kozur 2 T Y RIFFE & IR Neogondolelia
babecocki Clark and Behnken, 1979 (BIZRSr R3S ARG BA L BB M. postserrata FIE 5 M. al-
tudaensis BT FRAFEATMELN . it Kozur(1992b)19 A M. “babcocki "1 ¥ 43 Y74 (B
5. 6008 E AL TF M. altudaens:s ERTEE 2 &, iXira A8 AW A B 6 F 5. Ew
ERRE EEEMNEH. EROHEENH. ENSsBMNESMEEENHBEN K@
M. aftudaensis #1 M. prexuanhanensts sp.nov. Z [E T EHE, EFO0F @ "MEga"5
Clark il Behnken V3 A N. babcock: RT3 Bl B3R =T M. postserrata H R E M. al-
tudaensis H R HD: X EEFRA (ERE I . B 10. 250 A L& M. postserrata 1 M. altudaensis 22 (8]
By IR,

WHTfr S Clarkinag changringensis (Wang and Wang, 1975) f) 55 ¥ BEE 1, {(HiX #
HUBTREREIRSR. BAMERFHEARMAESEMNA SHMNEEESRS ERaT
ERHRESES RELE EMHIHEEES 6FRESHEREZ LR\ C
changringensts MW E B FERGHALER HEE HRESHEREZL A E
Li. WAk C. changringensis Y 5 TR IO B 20, 0 M. altudaensis B8 F B 4055 # 14,
BHERT, eSS m LR TEWERE.

LHMEL G (LRESTH TR M L% SRTEEE FHTR FHIEEES
B EWTESE MHELAE M. preruanhunensissp.nov. , EE L. [H1.& 5.8 7.8 15. 8
6.0 13. B 14 B RBIFAR K E W T iX—33 8. Kozur |4 A M. “babeock:" 5 2% (Kozur,
1592b, [ 5. )7 F M. altudaensis RTEE 2 L. B E 5 LRt B4 FH M. prezuan-
hanensis sp. nov. F] R BR4r T, DR tWIB T M. altudaensis [8] M. prexuanhanensis sp.
nov. § (kB FRIERAY . iV A Clarkina aftudaensts BB (U EFES B R 2R (Kozur. 1592b. [H 14.
1518, i EMEFHABKRETE 5 EASERAGNER 1. B 158480 K55
M. altudaensis FTEEE M. prexuanhanenses sp. nov. JE 1k 88 B RV B,

Kozur (1992b) T UM PR EZEHE L K C. changaingensis PR — MBS, B 5 YaT
5 C. changringensis ITESHLB T REREIE - Wb 755 O HE - % /T #H0 C.
changingensts 7= 8 R (22 19 W25 B VB4 B RS 40 0T P OMAL, oot 36 7 24
BT R F C. chang ringensis Z [EH T R 4.

Wep R T ORI "X — FLE, Kozur (1992b) X F 4 BT FE SLBE A E
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KMBMEMERE RN . MH M atudaensis ERREEHAFELE MEPHE —KIEREH
Hindeodus julfensis (Sweet, 1973)(H 200 52234, & B L Hindeodus julfensis I E X
BEHBIEREMH P BR R E Y Hindeodus julfensis HIFFEAT 1 #(E 200, i BF#EF
4 FEHRIE, ATl X — M E T AR,

EFHES MIEH“MMIEHE"M. altudaensis ¥, 2 EH Texas M TEHEE Altuda A TR .
Lamar K& TN,

Mesogondolella postserrata {Behnken, 1975)
(BRE ) . B 8—10.12 14—17. 16—25)

1575 Neogondolella serrute posiserrata Behnken, pp. 307—308. pl. 2. figs. 31. 32, 35,
1575 Neogondelella pastserrata Behnken. Clerk and Behnken. p. 272, pl. 1. figs. 13—17. Z1.
1878 Neogondslella resenkraitzs {Bender and Stoppel). Clark and Behnken, pp. 272, 273, p1. 2. {igs. 3. 8. 0.
1979 Neogondslella babcock: Clark and Behnken, p. 273, pl. 2. figs. 5. 6. 11—15. 17, 18.
1879 Neogondulella denticufata Clark and Behnken, p, 272 pl. 1. figs. 18—20. 22. 23,
19580 Gondolella beknkene Bando and others, p. 11.
1984 Neogondolella babcocks Clark and Behnken. 3 R3S Hi 2. B 1. 2.
1984 Neoagondoletla aserrata Clerk and Behnken. 768 435, B AE 2. A 9.
1988 Neogoadelella posiserrata Behnken, Clark and Wang. figs. 47, 52, 6.
15888 Neogondelella posiserrata Behnken, ZET 8%, 232, 233 T, BFK 40, P 7—9. B i 5C. B 8. 9. BIFR 51. A9 14 15.
1989 Neogondnlella bernkeni (Kozur), ZET 8%, 264 (. BAR 50 ® 1—5.
1980 Neogondolellu postserrata Behnken. Jiang, pl. I figs. Ja. 3b.
1950 Neogomdoletla babcocki Clark and Behnken. Jiang, p1. L figs. 3a. 5b.
1990 Neogondolella wniver: Clark and Behnken. Jiang. pl. L fig. §.pl. K. figs. 5a, 5h.
19928, 1992b Mesogoadolelia “babcocks" (Clark and Behnken ). Kozur. fig. 4.

b ¥ 0 it 3 Wardlaw % (19500, Rhor % (1991) #f N. denticulata Clark and
Behnken, 1979 #l N. babcacki Clark and Behnken, 1579 FL A S ETRAE X B, 3 B9 Clark
! Behnken (157913 A M. rosenkrantzi (Bender and Stoppel )BT E M IT A YETF . EE#
O EILSH I =HINBE M. postserrata M IRE P BRI E LRBIH AN N, denticula-
ta Ml N, rosenkrantz: R A RLAIRECGNEK 1. H 20), REESS5#BH M. postserrata
AR . B 22)F WL XA RS SN ESERBHATR. BERMBEN
G ERBITA N, babeock: )T ERIHIITA (MERR 1. B 10,19, 25), REFRBREE
SHHEBM M. postserrata EEEIT . BB LA MM M. pastserraza ¥ LR BT
ARERHMIREHNE.

Kozur Bi[Gl & N, babcocki Clark and Behnken. 1979 E 0 B RTFAIE X 2. {Hih # Clark
fil Behnken ERBIBRHE € M IEH (ERT 2. B 13) LI IRAH /5 5 5 A7 — ) 1 1) % [ o
. EWRERER 0N —THT. 8 E N Mesogondolella “babeocki” (Clark and
Behnken. 1979) . #&T. & Kozur (1992b) QA Z AR AL, B 4 FARIFEFRHAREEEET
Hs PEISMMEWE. BERAHE M. postserrata: TIE 5. 6 BT RBIRAR Y M. altudaensis
6] M. preruanhanensis sp. nov. L9 2R, LA T, S83 A N, babcock: T
EHELIAITA EE 1. B 10,15, 25)™F M. postserrata W . KB NF M. postserrata
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M M. altudaensis Z|8), S WEZENLE MEHSAE EHEE, B AT 500
ENRAEESRE M. postserrata. A BB,

B3 b 115k B HIA 8. M. nuchalinag (Dai and Zhang) 5 4 5T s X B 295 & 3T 8
MRHAKEGETAUSERE" 5 M aerrata X RESERMERFNITHERY
S (EEFRES. 1989, 230—233 H). EER.E. M. postserrara W H5H AN IS AR B UL 47, M.
aserrata ¥ & PS40 W UR 48, 1 ELATER ¥ RSB ARE. Bk M nuchalina TG E
AT LW Rz E. AN S ERFRE B AR EHEE S B Gsc3-1 Z L
I B Ges3-2 IRBHTEGINAANT N. postserrata (T 5%, 1989, E R 50, F 8 9, N.
aserrata (JERESE. 1984, BEIK 2. B 9. }V: behnkeni (2= T- 555, 1589. ERE 50 @ 1—5)>H
N. babcocki (RIS 1984 B 2. E 1. 2>, WERI RMIREDI . BA LR SR EE
WERZAMA. e EEERTEREMIEF1T SR M. postserrata Ml B HHE
M. AR B AL ORI R M. postserrara . 1 . MR T HE 4 T M. aserrata [A] M.
postserrara FH LRI L T B .

FHESR MIER.HILILIEA"M. postserrata ¥, B F 0 4H, ¥ H Capitanian
Br.

Mesogondolella prexuanhanensis Mei and Wardlaw sp. nov.
(FERE L./ 67, 6. 10—14, 16 FEAT X, A 1>
1592b ? Clarkina subcarnata (Sweet. 1973), Kozur, p. 107, fig. 18,

HEVR pre- hi [ EETHIA, &£ Z AT xuanhanensis, .8 . B BLTF Mesogon-
dofelfa ruanhanensis sp. nov. LLETZ & .

RIE WERE HEREHEE iIFEAZIMRO Y. BAREMLTHEETY
PARLERFERT. H LM AE G AT AT WS EE NS SR . S P W
b 4g AR BE LM E. AWEEM ., th & MIFRE AREEESHEEE RS, H5M5
METHEEESE SHEFEOERFSRERNITEN. SE0Me A REREN . hER
14—17 MEH. R ETEE BE THES. LTS E. ETATE AR, M ESE N
DB ERGTEEER. GBRAMAE FOGSHES S, B85 K O 458 ¥
B G2 E AT, SRR, Mesogondolella RIFEES,

¥ AT Y M. nuchalina (Dai and Zhang, 1984) §l M. postserrata (Behnken.
LIS75 IR G EthRE. XKML HFMESHESE HEEEK S KEEHE. &
ALt & PRI, SIS 55 Mg [ ot . B . LTRSS M. eltudaensis #)
XBIR: EE G HER. EHAE NS ERERAE: SR, KEFEE &R K
HREIEME.

i1t  Kozur IHA Clarkina subcarinata (Sweet, 1973) #4725 (Kozur, 1992b, B 188
FHBEX R ERITMRAT LY. SEXMITERER 1. & 14 #EL BTERTF M. pre-
zuanhanensis sp.nov.  (HRZEIF A EEFTENESRN. ARDEE MEERWERRT
BREZEIMAERE.

TEHATLEREERE 1IOYEHEMZ T4 3m, Kozur RETIHA M. “babcocki "H R
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A (Kozur, 1992b. [ 5. 61, HIEHKE GmER SEESF CLE®8 D HE5HF2H
BAME, ETISUWHH RS FRSES TERL.EaEEEE ERRT M al-
tudaensis [6] M. prexuanhanensis sp. nov. 3 kR P EFI.

FHMEBEAS MNEO IR M. prexuanhanensis 3 .

Mesogondolella xuanhanensis Mei and Wardlaw sp. nov.
VIR R LB 2—10. 145

HEER UE W EA AN E R (Xuanhan) 1 4.

WIE HETPEEREHY BARECTEHS 4. BEMEEESWHERE, FHAN
M, 4 EWER. GRS E, /R 0IEY R IUE EiR BB MR, 1
REZIANSTERY FEY. HEF. 2EE. ANTAMEeEM. HEe0HRE
T, B R A, R MRS SRR TS TE SRR, AEH
T, hE AR E GHEm AN, 5 Eey 20 MEHAR, P HBAEEX
Hame PHAEEYHEE R BITEAXMSEEEN RS HFHFEAONT.
FHRHER ATt eEm FSEESE. THFN SR - EEREG . R OE#M. RE
HE SRIAFHIEAL. pHFSROTE THER KERA Mesogodolella BIARE,

B8 Y4B 5 M. nuckaling (Dai and Zhang, 198K B2 BTE B S EHREE. F
T EWNE AR HAEFHE SR B AFANEYR. P OTEHANE8EE, AIME
= HERTRET HETHE EFRERRNE PRAEEEY R TEHOE hEHR.
M. nuchalina GG EHMUBEAER. BERLAUTHAERR EHFRHER. KHEE&H
BEET WEIMMIERETE. SZaTe sMugod #ARRH, 7T A6 s RE E
BEEAE S ERT. B AT . Y68 S M. aserrara (Clark and Behnk‘en.
1979 VAR HEHNEHE WEEHER CRREH. AP YWRHEHEERN: Eh2E
EXMEGR% hEAIMEAYST . MY IRE. B R LHER G PEREATH H
BOMMEEAE S M- GEEA AR FEREEES ROEFEZERER. 4wy
M. prezuankhanensis sp. nov. MR 3| &: G EEH AWM EH REL. ARUERICK EF
WHE 25 5 FEEESE THARTEMNEE (fERTERTELE. TR MR
FEE EHEX. YFTHBMREDR M. prexuanhanensis sp.nov. B IE AR BEF L GOHE N
AR EHE EEEEFRE. EEE /M BT ESE MR,

MBS MIEi " M. ruanhanensis 7 .

& e 7 X

ERTW-EFE. 1979 ST HRE L EMA KEATENRARESHEEE L. YEMBETEDEEE X ¥
e TR PEMET NSRS, 114120, FEEBRE.

FRE EEKE. 199 EHEAREG -SETEH. BT EweEM 801 41—s55,

EFE 1978 RANFRIUEK - FL—R=S8BTER. HEW¥EE 17125 213—230,

EFH. W EEY. EE¥S REFRKRE EE RE— " E FRES 1989 (IDRRN _R—=RiLEH
HMEREEHEFRE. AAFH AEHEW. Ve S 10—1s 47—57. 220— 238 T

SRb P EYT CE R DAL NS 19% WNEAHMATEKe - RHttEwE. 1138, WNF-EHRRHEH.
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163—171, #HEH SRR .

#EEF 1960 EREPMIEATFRELT, SEME® 81 230—247,
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SUCCESSION OF CONODONT ZONES FROM THE PERMIAN
“KUHFENG” FORMATION. XUANHAN, SICHUAN AND
ITS IMPLICATION IN GLOBAL CORRELATION

Mei Shi-long and Jin Yu-gan
(Nanprg msttute of Geology and Palaeontology, Academia Simeca. Nanpng 210008 )

Bruce R. Wardlaw
(L. 5. Geologucal Survey}

Summary

The Lopingian marine sequence is fully developed in South China and has potential to
serve as an international standard for correlation of the L.atest Permian. A conventignal
lower boundary of the lLopingian Series was placed at the base of Clarkina
{iangshanensis-C. batteri zone (Wang and Wang, 1979. 1983; Wang. 1990; Ding. 1992) and/
or Prototoceras- Anderssonceras zone, which represents the first fossiliferous marine bed in
the shelf sequence. However, information about the precise succession of marine fossil
zones from the Latest Maokouan and the Earliest Lopingian based on which the strati-
graphic level of Mackouan (Guadalupian)/Lopingian boundary can be selected is still not
available at present. Such a succession can only be found from the sequences of slope de-

posits or basin deposits because South China seas had been exclusively affected by a major
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regression towards the end of Mackouan. As a result of the regression, a terrigenous for-
mation is sandwiched m between the marine deposits of Maokouan and Lopingian on the
shelves. Zhang and others (19901 reported that in the Dukou Section, Xuanhan, Sichuan,
the matine sequence from Late Maokouan to Early Lopingian is nearly complete as they
formed in a Maokouan basin, A closer examination shows there still exists a terrigenous
bed. though it is much thiuner than the equivalents formed in shelf areas. The overlying
Wuchiaping Formation produces numerous conodonts that are dealt with in detail in anoth-
er paper {in print. }. It consists of packstone and wackestone and contains Clurkina
fiangshanensts 1n the middle part and a conodout zone which is temporarily designated as
the Clurkina fiangshanensis 2 Zone in this paper, in the basal part.

The "Kuhfeng” Formation underlying the terrigenous bed comprises thin-bedded
limestone with intercalations of chert beds. Based on stratigraphic ranges and phylogenetic
evolution of mesogondolellid conodonts from the "Kuhfeng™ Formation ( Text-fig. 11, six
conodont zoues are recognized in ascending order. as follows: Mesogondolella serrata Zone,
M. aserrata Zone. M. postserrata Zone, M. altudaensis Zone, M. prexuanhunensis Zone and
M. ruanhanensis Zone (Text-fig. 2). The lirst four zones can be correlated one for one with
those of the Guadalupian Series in western Texas, the United States {Table I ), The latter
two zones occurring in the uppermost part of the “Kuhfeng™ Formation are stratigraphi-
cally higher than the rvoungest conodont zone of the Guadalupizn Series. 1. e. the M,
altudaensis zone. Kozur (199%a, 1992b) considered the M. aftudaensis Zone. as Dzhulfian to
Early Changhsingian in age. but it is apparently lower than the base of the Wuchiapingian
( Dzhulfian) Stage of the Lopingian Series conventionally defined loosely by the first ap-
pearance of (lurkina lfangshanensts. and also the Clarkinag frangshanensis? Zone from the
base of the Wuchiaping Formation in the Dukou Section. In case the upper boundary of the
Capitaniau Guadalupian Series is put in between the M. posiserrata Zone and the M.
altudaensis Zone, as proposed by Glenister and others (192900 it is evident that a new
stage. representing the time interval from M. afrudaensis Zone o C. hrangshanensis? Zone.
which is temporally unnamed. should be defined on the succession well documented from
the upper part of the Maokouan of China.

The upper 15m of the Altuda Formation at Stops 2. 1421, 2. 2 and 2. 3 in the Glass
Mountains {Rohr and others, 1991) yields a conodant fauna correlated well with that from
the upper M. postserrata Zone to the lower M. prexuanhanensis Zone af the “Kuhfeng™ For-
mation in the Dukou Section as illustrated in Text-fig. 3. The correlation expressed in
Table T further indicates that there is no reason tg assign the conadent fauna from the up-
per 15m of the Altuda Formation at Stops 2. 2 and 2. 3 to the Dghulfian and Early
Changhsingian {Kozur, 19%2a. 1592b).

The conodonts from the “Kuhfeng”. Wuchiaping and Changhsing Formations in the

Dukou Section are exclusively dominated by the gondolellids. The systematic problems
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about Permian gondolellids urgently need to be clarified and can he on the abundant collec-
tions of conodonts from sections with successive conodont zones such as those in Scuth
China. Conodonts have proved to be useful in setting up a high-resolution biostratigraphic
scheme of the Permian. For these purposes, some of the mesogondolellids obrained from
the “Kuhfeng” Formation are redefined or described. and a possible phylogenetic evolution-
ary lineage of the mesogondolellids from M. serrata through M. aserrata, M. postserrata. M.
ultudaensis and M. prexuunhanensis sp. nov. to M. xuanhanensis sp. nov. is proposed in this

paper {Text-fig. 2O,

Mesogondelella Kozur. 1988

Type species: Gondolellu bisselli Clark and Behnken, 1971

Remarks: According to Kozur (1989), this genus can be distinguished from Clarkina
Kozur, 1989 by its lacking a free blade. lacking abrupt ending of platform against anterior
part, and mostly bearing a serrated anterior margin. The materials dealt with herein show
that the ratio of carina’s width to platform’s width ranges from 1] to 14 for Mesogondolei-
la, while in Clarkina is less than 4. As the lower surface of platform in advanced forms of
Mesogondalella is close to that of primitive forms of Clarkina . it is not quite important in
recognition of these two genera.

Clarkina altudaensis Kozur, 1992, bears commonly weak serrations in its anterior plat-
form. lacks free blade and a distinct abrupt ending of platform against anterior part. with a
ratio of carina’s width to platforms’s width between Y4 and 3. All these features indicate
that this species should be shifted into the genus Mesogondolella and probably representing

one of the intermediate links in the M. serrata Lineage.

Mesogondolefla altudaensis (Kozur. 1992}

(P1. 1 figs.1—5!

1921  Mesogondolellia n. sp. . Wardlaw, p. 17.
1893a Clarking cf. changrengensts (Wang and Wang?. Kozur, pp. 180, 181, Figs. 5—12, 14—17,
1962b Clarkena altudaenses Kazur, pp. 103 —106. figs. 9—12, 14-—17.
15428, 1992b Clarkina 0. sp. . Kozur. fig. 13.
1592¢ Mesogondolella n. sp. . Kozur, Fig. 1. Part A. 1.
1982¢ Clarkina altudensts Kozur, Fig. 1. Part A, 7—%.
1992c Clarkina langshanens:s (Wang). Kozur 10,
1992c Clarkenae changztngensts (Wang and Wang). 11.
1892c Clarkine n. sp, . Kozor. Fig. 1 Part B, 15,

Diagnosis: Platform moderately broad, and widest around its posterior third. with arc-
like lateral margins. Posterior end bluntly rounded. often slightly asymmetrical. Posterior
end of carina slightly to strongly deflecting towards inner side. Carina in adult forms with

12—17 considerably fused denticles. which are.s-lightly higher in anterior part of platform,
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and almost equally high in middle and posterior parts. Cusp distinet in young specimens
and primitive forms, tending to be indistinct in adult specimens and advanced forms, gener-
ally surrounded posteriorly by narrow platform brim. Keel flat. cccupying about half of the
lower surface. Basal cavity subterminal with elevated margins.

Comparison and remarks: The specimens referred to M. n.sp. by Wardlaw <1941 are
assigned to this species. Thev are characterized by the higger cusp and better developed
serrations. and appear to represent the early forms of the present species. Wardlaw feels
these specimens are transitional from M. postserrate to M. uftuduensis . Kozur {(personal
comrmun. . 19931 feels serrated forms are M. n. sp. of Wardlaw and smooth forms are M.
altudaensis. We find relict serrations in mast of our abundant specimens (even topotypes !
of M. altudaensis and find no stratigraphic distinction between “smooth”™ and serrated mor-
photypes of this short ranging species.

This species resembies Clurkine changringensis (Wang and Wang. 19791 in"the plat-
form outline. but can be easily distinguished from the latter by the characters of denticula-
tions and serrations in the anterior platform. In the former. the carina is wider. and the ra-
tio of carina to platform in width ranges from ' to La:the denticles are considerably fused
and almost equally high in the posterior and middle part of the carina, and become slightls
higher and mare discrete in the anterior platform; the cusp is surrounded posteriorly by a
narrow platform brim. while serrations, although often weakly developed. commonly exist
at the anterior end of the platform. In the latter, however. the carina is narrow. and the ra-
tio of carina to platform in width is less than Ly, the denticles are compressed laterally but
distinctly lower and more discrete posteriorly:the cusp is commonly reclined and terminal-
lv located, and there are no serrations in the anterior platform.

This species seems to evolve in a phylomorphogenetic continuum from M. postserrata
(Behnken, 15757 through the posterior end of platform becoming smooth and bluntly
rounded. the lateral margins turning to be arc-like. adcarinal furrows shallewing and denti-
cles tending to be more fused, as shown successively by the specimens illustrated in P1. 1.
figs. 12, 8. 10. 23, and P, I . figs, 3—4.

We disagree with the conjecture to regard this species as the forerunner of C.
changringensis (Kozur. 1992a. 1952b ). the evidences from the present collection show that
the present species gave rise ta M. prerwanhanensis sp. nov. in a phylomorphogenetic con-
tinuum. The specimens figured in Plate 1. figs.1.9. 7. 13. 6. 13 and 14 exhibit successively
that the platform especially its posterior end tends to become narrower, the lateral plat-
[orms are more upturned. the cusp 1s bigger. terminally located and distinetly set off from
the carina. and the denticles are more discrete. The specimens named M. “fubcucki™ by
Kozur (1892b. figs. 3. 6 from the upper part of the stratigraphic range of C. uftudaensis are
comparable to the specimen shown in PL. I fig. 6, and likely represent onc of the transi-

rional forms between the present species and M. preruanhanensis . The specimens of M,
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altudaensis illustrated by Kozur (1292bY mn figs. 14—16 already show an extensively nar-
rowed postetior end. and thus indicate the initiation of M. prexuarhanensis evolving from
M. afrudaensis.

Occurrence: M. wltuduensis Zone of the “Kuhfeng” Formation. Xuanhan, Sichuan: Up-

per Altuda Formation, Uppermost Larmar Limestone. western Texas, USA. ;

Mesogondolella postserrata {Behnken. 1975)

1P, figs. B—10, 12, 14—17 19—25)
1975 Neogondolelle serrata postserrata Behnken. pp. 307— 308, pl. 2. figs. 31. 32, 35.
1979 Neagondadelle postserraca Behnken, Clack and Behnken. p. 272, pl. 1 figs. 13—17. 1.
1979 Neogendolella rasenkrantz: | Bender and Stoppel). Clark and Behnken, pp. 272, 273. pl. 2. {igs. 3. 8. 9.
1278 Neagondalella fabeock: Clack and Behnken p. 273, pl, 2, figs. 3. 6, 11—13, 17, 1&.
167G Neogondolella densiculara Clark and Behnken. p. 272, pl. 1. bigs, 18—20. 22. Z3.
1980 Gonrdalella behnkent Bando and others g, 11,
1984 Nesgondelella bubrackr Clark and Behnken. Zhang and others. pl. 2. figs. 1, 2.
1984 Neogondalella userrata Clark and Behnken. Zhang and othess. pl. 2. Tig. 9.
1988 Neogondafelle postserrata Behnken. Clack and Wang figs. 41, 57, 6.
1888 Neogendolella postserrata Behnken. L1 and others, pp. 232, 233. pl. 40, figs, 7—9. pl. 30, figs. & 9: pl. 51. figs. 14. 25.
1585 Neogondolella beknken: (Kozur!, Li and others, p, 264, pl. 50 Tigs. 1—3.
1990 Neogondolelia postserrata Behnken. Jiang. pl. 1. figs. 3a. 3h.
1950 Neogondalelle bubcocke Clark and Behnken. Jiang. pl. 1. figs. 5a 3hb,
1950 Nesgondolelly wrl oxrt Clark and Behnken. Jiang. pl. T fig. 6 gl 0. figs. 5a—3b.
1592a. 1992h Mesogondolella " bubrock:™ (Clark and Behnken?. Kozur. fig. 4.

Comparison and remarks: N, bubcocki, N. denticulutu and N.rosenkruntzi sensu Clark
and Behnken (1979' were regarded as junior synonyms and morphotypes of M. postserrata
(Behnken. 1975) by Wardlaw and others {1950 and Rohr and others{1991). Transitional
forms between the morphotypes mentioned above and typical forms of M. postserratu are
also common in the present collection from both the Dukou and Nanjiang Sections. It is ob-
served that specimens similar to those referred to N.bubrocki by Clark and Behnken
{1279 appear in the upper part of the M. postserrute Zone. while specimens similar to
those referred to M. denticuluta and N, rosenkrantzi by them abound in the lower and mid-
dle parts of the M. postserrata Zone in both the Dukou and Nanjiang Sections, The speci-
mens shown in PL. I, figs. 10, 19, 25, which are similar to those referred to N. bubcocki by
Clark and Behnken (197%), express transitional characters bhetween M. postserrate and M.
altudaensis . but are more close to the former in morphology. They are here regarded tenta-
tively as the most advanced forms of M. postserrata .

The specimen referred to M. “bubcocki™ and illustrated in fig. 4 by Kozur (1982a.
1992b) has a nearly straight and oblique posterior end and a wedge-like and upturned plat-
form. and probably belongs to the somewhat advanced M. postserrata.

M. nuchuiing (Dal and Zhang, 1984 ) resembles the primitive forms of both M.
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pastserrata and M. aserruta. According to Dai and Zhang ( 72 Li and others. 19861, 1t was
distinguished from the present species by the concave posterior part of the inner lateral
margin and the narrower platform. and from Af. aserrata by the distinctly serrated anterior
platform. Specimens from Horizon GSC3-2. which 1s higher than Horizon GSC3-1 produc-
ing the holotype of M. nuchalinag in the Shangsi Section, Guangyuan. Sichuan. were referred
to N, postserrata ¢ Li and others. 1986. Pl. 30. figs. 8, 9. N. aserrata (Zhang and athers,
1984. Pl. 2, fig. 9). N.behnken: (Li and others, 1988, Pl. 50, figs. 1—5) and N. babcock:
tZhang and others. 1984. Pl, 2. figs. 1, 2) respectively. The majority of these specimens
bear a straight and nblique posterior end. a broader anterior platform and well-developed
serrations. and likely beloeng with the primitive M. postserrata. M. nuchalina. Probably,
they represent the transitional forms in evolution of M. postserruta from M. aserrata .

Occurrence: M, postserrata Zone of the "Wuhfeng” Formation, Xuanhan, Sichuan;
Mackouan, South China: Capitanian, USA.

Mesagondolella prexuvanhanensis Mei and Wardlaw. sp. nov.
{PL. [ figs. 67. 8. 10—14. 16.Pl. X.fig. 1
2 1592b Clarkina sufcarnata | Sweer, 1973), Kozor p. 107, fig. 18.

Etymelogy: From the Latin pre-. meaning “before”. in reference to the inferred evolu-
tionary relationship to M. ruanharnensis sp. nov.

Diagnesis . Platform narrow. moderately arched, with anterior part commonly deflect-
ing aborally. broadest at or a little before posterior third of platfurm, and tapering posteri-
orly and anteriorly from the brozdest part. Posterior end narrowly rounded. changing into
both inner and outer lateral margins smoothly. Posterior part of inner lateral margin slight-
l¥ concave to straight, and that of outer lateral margin commonly convex. Anterior third of
platform with well-developed serrations. Ratio of carina to platform in width around la.
Lateral platform moderately upturned, and adczarinal furrows moderately deep. Carina with
14—17 denticles, which are discrete in their upper part in the middle and posterior parts of
the carina and becoming largely discrete in the anterior part. Cusp big, located terminaily.
often distinctly separated from carina by 2 small gap. Keel occupying 13 of the lower sur-
face or a little more. Buttress commonly nat set off by notches.

Comparison: The present species is distinguished from M. rwchalina (Dai and Zhang,
1984) and M. pastserrata (Behnken. 1975) by its blg and terminally located cusp which is
distinctly set off from the carina. narrowly rounded posterior end which changes into both
lateral margins smoothly. and narrower platform which tapers posteriorly in its posterior
third. M. altudaensis is different from the present species in 1ts broader and less upturned
platform with bluntly rounded posterior end. smaller cusp surrounded by a narrow plat-
form brim. and extensively fused denticles. The present species can be distinguished from

M. xuanhanensis by its upturned lateral platforms. well-developed-adearinal furrows. less
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fused denticles. lngger cusp and less concave posterior part of the inner lateral margin.

Remarks: The specimen figured first as Clurkina subcurinata (Sweet, 1973) and later
as Clarkina lanceolutu ¢Ding) by Kozur (1992a, 1992b. fig. 18) with a big and terminally
located cusp is very similar to the specimen illustrated in Pl. T. fig. 14 in the present pa-
per. It probably belongs to M. preauanhanensis, but this can be confirmed only by a
restudy of the specimen. because its oral surface is so much covered by matrix that the ser-
rations in the anterior platform are unclear.

Occurrence: M. prexuanhanensis Zone of the “ Kuhfeng ” Formation. Xuvanhan,

Sichuan.

Mesogondolella xuanhanensis Mei and Wardlaw, sp. nov.
(Pl. T figs. 2—10. :43

Etymology: From i1ts occurrence in Xuanhan. Sichuan.

Diagnosis: Platform moderately arched. broadest at its posterior third. and tapering
posteriorly and anteriorly from the broadest point. Posterior end narrowly rounded, Poste-
rior part of inner lateral margin concave to straight, while that of outer lateral margin con-
vex. Middle anterior part of inner lateral margin commonly straight, while that of outer lat-
eral margin slightly convex to straight, resulting in the wedge-like middle and anterior
parts of the platform. Lateral platform flat; adcarinal furrows very shallow or absent. An-
terior fourth of platform weakly serrated. Posterior end of carina slightly deflecting to-
wards inner side. Carina with about 20 strongly fused denticles. Middle carina with denti-
cles often entirely fused into a sharp ridge. Cusp distinct, located terminally, sometimes
partly fused with the most posterior denticle. Lower surface slightly concave. Buttress
commonly not set off by notches. Keel occupying 'z or a little more of lower surface.

Comparison: This species is distinguishable from M. nuchaline (Dai and Zhang. 1584)
by its platform widest at posterior third from which it tapers posteriorly, narrowly rounded
posterior end which changes into both lateral margins smoothly. flat lateral platforms. ab-
sence or very shallow adcarinzl furrows, terminally located cusp. strongly fused denticles,
less developed serrations and fairly distinct buttress, It is different from M. aserrata (Clark
and Behnken, 1979) in its narrower platform tapering posteriorly in its posterior part and
wedge-like in middle and anterior parts, terminally located cusp. flat lateral platforms. ab-
sence or very shallow adcarinal furrows, and distinct buttress.

Remarks: M. ruarnhanensiyvappears to evolve in a phylomorphogenetic continuum from
M. prexuanhanensis. The specimens illustrated in PL T, fig. 8, P © . fig. 1, PL. I, fig. 11
and Plate I, figs. 2. 4 and 3 successively exhibit the upturned lateral platforms tending to
become flat, adcarinal furrows accordingly very shallow or absent, denticles strongly fused.
the middle carina ridge-like. cusp smaller and serrations less developed.

Occurrence: M. ruanhanensis Zone of the “Kuhfeng” Formation, Xuanhan. Sichuan.
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3. 18, Mesogondolellu serrata 1Clark and Ethingron»
O3, 18 H8 i R$S L-19. L-16 L-18. L-15. BiZ = 121128—121131, “JLEEH" M. serraia 4,

4—7 11, 13, Mesagondulella aserrata (Clark and Behnken?
Q. LHES L-31.L-36 L-25.1-40 L-35 L-30 125 181132—191137. “FLMEA" M. aserrata 4F .

B B 12, 14—17. 20—24. Mesugondolella postserrata | Behoken?
O#.14.16 ~ 30,17, 40, 20—24, » 60 e M NV BVLHE3F . R&ES L-35 L-46 L 52 Dg-22. L-57, Dg-20. Dg-
22, Dg-17, Dg-2u, Dg-17 Dg-17.Dg-17. 3129 151135—121149., “FRIEA " M. posrserrase 3,

10. 19, 25, Mesagondulelia postserrata (Behnkeu)

DAL B HH 4 T 25 U7 &4 Clark #C Bebnken I A M. babeucks, 5 M, postserrata #1 M. altudaenss 7 (T80T AR |

19, < 50, MIHETIHT . RS L-58 Dg-22. L-57 BT 121150—121152, "FLEEIE" M. postserrata HF [,

1

B & I

1—35. Mesogondelella altudaensis (Kozur)
la. 2b. 3. 4b. 5 O 1b 22 da $3H 12 2b 1 4b Z M F MW, FHRS:L-60 L-50. L-56 L-58 L-38. BiC &
121153—121157, “PLEE" M. altedaenss 3 |

§. 8 10—14, 16. Mesogondulella preruanharens s sp, nov.
6a. 8a. 10 11b. 1Th. 13a 14a. 16b. 1R, Ab, 8b, 11a. 12a, 13b. 14b, 16a. $F 3134 6a. 8a. 11k, 12b. 13a 14a #7 18b Z {1
M. 16a. 16b, X50. Ba. 6b. BT EARE, E . 11a. 11b. B M 85 . ST HEOFH £ T M, prezuanhurensis sp.
nov. f1 M, ruanhanensns sp, nov. Z [AI B FEHE L 12 2% Holotype, R4S L-64. L-76. L-68. L-40, L-69. 5. L-68 L-
65. L-95 Fi25 181156—121165, “JLEk™ M. precuanhanenss 8,

7. 8. 15. Mesagondalelia sp.
AAE. M, altudaensis Fl M. prexuanhanensis sp.nov, £ BRAHA R LFHF M alivdermas HH S X ERET T
B EENBEERE . R85 L-51. L-61. L-61. BiCS 121166—1721168, =L " M. alruduensts #H LA,

B K I

1. Mesogorndalelia prexuanhanens:s sp. nov,
la. 0¥, 1b. [ — 4R & Z M. B M. prezuanhenenss sp.nov. 1 M. reankanenss sp. nov. 2 BRI H 260, €42
L-76, %425 121169, “Pud#EH" M. precuanhanenss 3,

2—10. 14, Mesogoadolella zuanhanens:s ap. nov,
2a. 3. 4b. Sa. & 7. Ba. %a. 10a. 14b. D HL. 2b. 5b, b, Bb. 10b. 1da. 5 $1 ¥ 28 5a. Ba, Ba. 10a 14b 7 WM da. 39 4b Z BT
MR 2. HRWSTF 9 HHWEFF. 10 FFEE -8 8 % Holorype, FHE S L-57. L-100, L-94, L-96. L-58. 1. L-
100. L-59. L-105. L-101. L-1028. 5- 809 121170—181178, “JLEE A" M. reanhanenss 4,

11. Clarkcnra frangskanensis? tWang |
O#l. kRS L-125. #idd 121160, RFFART C hangshanenns? # .

12.13. Clarkina fevems A Kozur, Mostier and Piatahova
CM. FHS L-151 Big S 121181, 121162, BFEHHA C. levem 3,

15. CYarbuna orientalis (Barshov and Korcleva ¢

A, ~50, RHES L-241 §if5 121183, BHFFH O arentals #F,


http://www.cqvip.com

