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AXERTREATNERXARATEME (SEREZ TR EDNMAAHTRT B
WERRE . XAMBRE S IE RARAREERRIREIIFE, £3 85, 95% DL ERMER
Derbyia, JUF/LEE Meekells 51 Orbiculoides, XFPRZRMPLEEI WA AR AN AR LT IEE
HWIREIRE B RS BRI T kERF. Derbyia Rl Meckells HARKMNE ALK, INER
RS BRI S ER, WS AR ETHERRAEE. X—REDVHRLT LHE
AL ATH At DK, S I SR M BR IR B i B 2 AL S O, R B B 5 R o

X|E FE OWHPIRE HER® EE

ATIRHXOARZEAE 82m, ATRINA ETRAMNMER. LEABRFEVIVERKEER
K, IRE P8 Fusulinelle TR K Choristires F, TR AREE, REVIHE, e, &
THREAKRRATRDETEING, EEEESARPRINENEETEBNHE
G ARICHRBLE sho it O R R BeBe LA ERI IR E Bl T 1983 F1 1984 £ F
REAIEHX AN T SRR TR LBESaRPRIEE . BEHR. MRERS,
KINAR—, DL, ZERZB,# 50cm X 50cm NEE EG 170—193 MK, LG LEH A R
BEX BRI Derbyia XX, A HEM MR 5% UL, HVE Meekella MITLENL
Orbiculoidea, Derbyia HFER/NFIFAA, A MMAERE EREEY B/ MR &
B ErMZE R AN, KNI E K, A 20 MRAR B 45 51, KK FE 20—27mm, EEEZE
26—37mm HEABRANMBRLTEEZERFEE, FERMMEELEE, HRKERF 24—
4lmm, HPKXEHA 30—33mm; FEE A 31—52mm, KEY 36—42mm, X FHFHE D
B, B/AINBYRAN Derbyia crassa (Meek et Hayden), BAMIMNMEA D. skhimen-
zhaiensis sp. nov., Meekelle MEBBEK D, thEERN, | HMEFEEX, BELTT
E.84HEME, BARK . BETRE, SEENEAE, AL0ERE, THEPE, 51 #
BN, BEEMA B, AR E, AR R DM, BiZEXNFM Meekella shilingensis sp. nov. 5
£ Meekella sp.o LENRG1VE 1 #. Orbiculoidea capuliformis (McCheshey), i H
MEBEMR D

BB EE R, PREMREK, RE3E 5 f, REBEARYN G T Mgz hiE
T, XM RE SRS EEMR E 3 rERF, REILEENENERE, BN EERTW
TENTMAEREELNAA NEETERE Ko

A XA TRILT M KRB, ILERBEERE R, BT EREENEW, KX
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ERRER, a R it R KE RS X T TR F RIS RZE 2R ETNS, REERILAE
FHRABEARX, AT ZHFEN, e — (R T R KIS S, B TS B ARRD, K
WA, In L FEERKEIMA, EEEREXNESAR, SHRERK, BRIEERKRMLEK
BE, KERRESYEXMITEDPAEEE, RETEW.N Orbiculoidea MIAKBELRM
Derbyia 1 Meekella A EERE TR, RAKNEGLEBENEERET LT R, Hin KRR
EEHES, M EHANKES BHEENER, 4 TREER, MEERF. HTERRGDES
%t F, Wi Derbyia BRI MER, BRBKWEEMBENSRE

ARABRAEGERE B SHAMXARE LRSS FENE Fusulinella, BFEK
Choristites 00, B TEER B, S EABRE RN TEHE, BEl (XA TXFH
WEAA R, HEA Y TR EA RN, SREEZEMS EXTHRBECKHREREA
PR 4 & R b R R A IR AL T B A B R A AR 4 RV E IR (X%, 1987)0 KF
FRBIAXERZATRASEENHERMAMA, HFRGAAHGEARRH K FHRFER
FHEIT AR SN E Y, FERIKES RERE, AKX NHEK , EFE HRESFERK.
XMEREHTANNE T HELREBARNEERN, K FRRSEZT TR, ERER
BRI, BB ER2 8, MARXNEE REA — SRS, 8RR B #KES,H
MERET —ERRNHESMHEE. BARBAREY, LB EEZEN ENER,.AXS
fedbih & b & —REE RN RIS, B TESENMEE (L, FRARX BRI HE%E
HE B, D RERSHE DML Choristites-Brachythyrina X FHE KT RN ML %
RETEETEAXTERINLL Derbyia-Meekella GRHEMIBE R aIMEF %, XR— BRI AKX
PL Derbyia-Meekella AFSEMBEAIMHREER T HEE, e HHBEREPE RGN
W RSB, BRI TH RS SERTREZRNRAE—EE Xo
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FEm M i8F Discinacea Waagen, 1885
FEMNF Discinidae Gray, 1840
By B Genus Orbiculoidea Orbigny, 1847
WHBMA Orbiculoidea capuliformis (McChesney)
(BRI E1—4)

1932 Orbiculoidea capuliformis (McChesney), Dunbar and Condra, p.46, pl. 1, figs. 20—22,

DR/NERSE, JHE, ZTROE. B0, R, ETHM; RN TE—ETH
HIZE, B TRIT IR I, MIRTE e BRSNMVER, ZTRAE . TEREBERAHNL
E O, TR IR 80 i » SE B R G B o

E =R (um)

AT ® K ' E

664 14.5 14
665 16.5 15
666 9 8

EE8  METARAR/DEAEK, HEZERKIES Dunbar 1 Condra (1932) HypybnAtd
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BN AF Orthotetacea Williams, 1953
&Lk M # Derbyiidae Stehli, 1954
#LlkMB Genus Derbyia Waagen, 1884

BN Derbyia crassa (Meek et Hayden)
(B 1, B 5—9,11—12)

1932 Derbyia crassa, Dunbar and Condra, p. 79, pl. 3, figs. 1—12.
1948 Derbyia crassa, Stepanov, p. 12, pl. 1, figs. 5—6.

kRN ERE,BER RN FREERME, BRFERN, EEHKE, RAKEH
KoM E TR, RABEEATHR, HRBANME, RMBERRT. RHAMETE, HHY
5, B, UL RFEA T RS . AOERE, MBIRARR G4,

RN R E PR, &, (U 5EK 13 B8 A BE SO, R R, EhRH .

E B (um)
A S ® B £ E BARK

647 26 36 20
649 26 36 27
654 21.5 30

667 15 30 22
668 26 37 25.5
670 24 30 22

b8 RAMRIRE , KANE B K, (HEA K FS Dunbar R Condra (1932)HR1Y
D. crassa AL EEENEHONE, RENESEKEEEVRLESEAEE—o

BIIEREHER () Derbyia shimenzhaiensis sp. nov.
CEIR 1, B 10,13—22 ;85 11, B 1—9,24—25)

IR FEZER, BEEARK, TBATRAEZERKTEE, BRMMBEERER MR, E
FRMBLZ N8 E B, SRR HRKBET R, TR, RRERALTHER. ¥
MERE, RERMEEPGR. THEfPE. RERAFEHYRR, Do XRBALTRY
Z R ER, A OERAOCHATERE.

W e R s R KSR 1/3—1/2, JUREERE ¥ 2N R BEN/N\FREHEX
B, R B H s R EALHINR

E E (am)
RS IS B i BE mEKEK
642 42 49.5 43
643 36.5 47.5 40
644 32 40 35.5
645 31.5 39.5 32.5
650 32.5 37.5 26.5
651 28.5 31.5 24.5
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£
AT ® B E E BEERK

646 33 40 32
637 32 43 34
638 36.5 36.5 32
639 37 37

640 31 38.5 30
641 31 40

b FRAREAME R AR R, RS MABIE T BB RK T ' (ME KL 48R
A, DEOGNUE; AERANREREENERRE. MIEEL, FIM5 Derbyia
regularis Waagen ML, HEERELEE. Capbmera 2 (1952) HiRH Orthoreres
regularis (Waagen) SE#EU, HEEMEE. HREI6)HIRM Orthoteres radiae
(Fish.) 7E4NE L SHFEE, ERBHERR, ZUXS BRIHRORAR, 1A
B E, B AENERE,TEASE 1 ML T RE 1 BFRA INIESSHHLES
KRZEB, BHAEF,

*¥E N $ Meekellidae Stehli, 1954
¥E N B Genus Meekella White et St.John, 1867
RSk EN(Hih) Meekella shilingensis sp. nov.
(AR 11, [ 10—20,23)

TR EER, REETT I  BRE SR LA, BRE . BREN, TH%E, BAH=FH
¥, REEEME, = A LEZTNENERER. BERER . METRE, EmesH, RKE
BRI, BRMERR, ROLGERR. RELPETE, ZENIRAY, ZEE RTINS
—EERNLE. REAHBHOTE, RTHEE,ZE ERARE, AOEMRAL%EE,.

B SN BT TR IR TR 1/4—1/2, TThRHE 5 N R4 B BB SR R IR %+
¥ o

E & (um)
WA S KE RE B ZARK
630 21.5 28.5 10 19.5
631 22 25 10 18
635 35 33 28
636 33 38 32
632 31 30 14 18
633 33 31 17.5 18

Lk #FhS Meekella venusta (Trd.), M. eximia (Eichw). JEHEFELL, SRIZEHEX
METHMRER, ZEXRERK, REERALE; 5E | MXBETHMREERAMN, BI1%, 7
PR EMABTHESEROE, HFhS Meekella striatocosta (Cox) (Dunbar and
Condra, 1932) #HELEFEFE,BEEE K.



2 Xk FRARESATTEAREARERRAT BB R HY R LR 253

*EMN (GkEF) Meekella sp.
(B R 11, & 21,22)
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BRACHIOPODS FROM LOWER BENXI FORMATION OF SHIMEN-
ZHAI REGION, QINHUANGDAO, HEBEI AND THEIR
PALAEOENVIRONMENTS

Liu Fa
(Changchun College of Geology, Changchun 130061)
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Summary

The Benxi Formation of the Shimenzhai Region can be divided into two parts. The upper part
consists of fine-grained sandstones, shales and limestone intercalations, with Fusulinella, Choristites,
' etc. found in the limestones, indicating that it is equivalent to the Benxi Formation of the Benxi
Region in Liaoning and corresponding to the Moscovian of USSR. The lower part is mostly compo-
sed of terrestrial deposits including sandstones, siltstones and shales with abundant fossil plants at
‘the base, and yellowish green shales and mudstones, with fossil brachiopods at the top; it corres-
E‘ponds to the Tianshifu Formation of the Benxi Region in Liaoning, which is equivalent to the Ba-
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shkirian of USSR. This paper describes the fossils collected from the lower part of the Benxi For-
mation of the Shimenzhai Region. The fauna with a high abundance and a low diversity includes
3 genera and 5 species, among which over 95% individuals are composed of Derbyia with only a
few Meekella and Orbiculoidea. This particular brachiopod assemblage indicates the abnormal pa-
lacoenvironments and the unsuitable habitat for most benthic brachiopods of the region in that period,
in which only a few elements of Orbiculoidea and long-hinged orthotetids such as Derbyia, Meekella
could exist. The Shimenzhai Region is situated on the southeastern margin of the Shanhaigaan uplift
in the Yan-Liao subsiding belt caused by the uplift when the water invaded from northeast into this
region. The sea water first reached some subsiding areas, forming quiet water bays with muddy bot-
toms. In such environments, due to the shortage of oxygen and the desalted sea water, most sessile
benthic brachiopods could not exist; only the eurytropic elements such as Orbiculoidea and the long
hinged Derbyia and Meekella could survive, because the long hinge made their mantle fully expand
to take in more oxygen from the sea water. Such a niche was favourable for Derbyia to flourish in
great abundance. This fauna has not been found in the upper part and in other regions. Their dis-

apearance was caused by the rapid change of palaeoenvironment as a result of community succession.

Description of new species
Derbyia shimenzhaiensis sp. nov.
(PL. 1, figs. 10, 13—22; Pl 1II, figs 1—9, 24, 25)

Shell medium to large, transversely subcircular in outline, convexo-concave to unequally bicon-
vex, slightly wider than long. Ventral valve concave to slightly convex; interaea high, triangular,
apsacline; hinge straight, shorter than the widest part; maximum width at midvalve; cardinal ex-
tremities rounded. No sulcus or fold present. Dorsal valve more convex than ventral valve, with
greatest convexity at posterior part.

Surface ornamented with fine costae, increasing in number by bifurcations and intercalations,
usually forming fascicostae; concentric lamellae or wrinkles well-developed.

Ventral interior with strong median septum, about 1/3 to 1/2 as long as the shell. Dorsal interior
with diverged brachiophore supports and prominent median ridge; muscle scarsubcircular.

Comparison The new species is similar to Derbyia regularis Waagen, but differs from the
latter in its transversely subcircular outline. Orihoretes regularis (Waagen) described by Sarytcheva
et al. (1952) closely resembles the new species, but the Russian specimen is more transverse with a
transversely quadrate outline; Orzhozetes radiata (Fish.) (Yang; 1964) also closely resembles the
new species in outline, but differs in its interior structures.

The new species shows great variations in outline and convexity; most individuals are subcircu-
lar to subqudarate and slightly biconvex, but some are subtransversely circular in outline and a
few are convexo-concave, while some possess nodular interior surfaces.

Meekella shilingensis sp. nov.
(PL 11, figs. 10—20, 23)

Shell medium to large, subquadrate to subcircular in outiline, moderately biconvex. Ventral
valve gently convex; apex pointed; interarea friangular, apsacline to orthocline; delthyrium covered
with convex pseudodeltidium. Hinge straight, long, slightly shorter than  wide; cardinal ecxtre-
mities rounded; maximum width situated anteriorly. Dorsal valve convex posteriorly, gently concave
at anterior half. Surface ornamented with fine costae and strong plications originating from middle
part; concentric wrinkles well-developed.
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Ventral interior with parallel dental plates, about 1/4 to 1/2 as long as the shell; no median
septum or ridge. Dorsal interior with diverged brachiophore supports and low median ridge.

Comparison The new species closely resembles Meekella venusia (Trs.) and M. eximia
(Eichw.). but differs from M. venusia in its longer hinge and prominent concentric lamellae, and
from M. eximia in its low, regular interarea, well-developed concentric lamellae and plications deve-
joped at anterior. The species is close to Meckella siriaiocosia (Cox), but-diffeds in its subquadrate

outline and longer hinge.
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1—4. Orbiculoidea capuliformis (McChesney)
1,2.958 X1, X2, Z5i02: CCGBHG64; 3. HH X2, ZinS: CCGBH665; 4.JE/MEiX2, ZigE: CCGBH
666,

5—9, 11—12. Derbyia crassa (Meek et Hayden)
5,6. =, Ei0S: CCGBHG649, 668; 7,8. %% A4, BidS: CCGBH670, 654;9. /3, &igS: CCGBH
667; 11, 12. SRR AR, EIiHS: CCGBH647,

10, 13—22. Derbyia shimenzhaiensis sp. nov.
10. JEEE R, B0 S: CCGBHGE50; 13—16.42 i, %inS: CCGBH651, 642, 643, 645; 177551k, &
i39: CCGBH655; 18—21. bk, JUA. I, 4Mi, Zi0S: CCGBH646; 22. &AM, BigS: CCGBH
644 (Holotype),

B 53 11

1—9. Derbyia shimenzhaiensis sp. nov.
14, PR B UM, B3 S CCGBH639; 5,7. RAARERRER T MNE LM%, 5i25: CCGBH
638; 6,8,9. WNE,FiIZS: CCGBH637, 640, 641,

10—20, 23. Meckella shilingensis sp. nov.
10—12. % (.03, Bi0S: CCGBH632; 13—15. fE¥l. KM, Ui, BiTS: CCGBH633:16, 23. MRS
B,%Zi0S: CCGBH635; 17, 18.GAHMEEAK, &idS: CCGBH636 (Holotype); 19, 20. HEH K, Bid
., CCGBHS630, 631,

21, 22. Meckella sp.
RN, EidS: CCGEH672, 634,

24,25. Derbyia shimenzhaiensis sp. nov.
24 TRATA RARAS, X 1/2, %128 CCOBH660; 25 7RI A AR RE X 1, B35 CCGBH657,
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chiopods from Lower Benxi Formation of Shimen zhai Region, Qinhuangdao, Hebei and

Their Palacoenvironment Plate 1
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