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thracocarididae) » Schram( 1974 )38 1 %) 5 A< FHWLEE NN E TLAT — 26 J5L I 14 #) 55 R AE , 20
591 10 3k i 1 6 90 3 28 7 (optic notch) , & T A IREF HO R T B9 & WL, 5 o 28 /I ] 1] B )
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BB, B IEAC AR Z F (Shen et al ., 1998).
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Locality map of Beipiao and Yixian counties, Liaoning Province

collection sites containing Liaoningogriphus quadri partitus
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(carapace ) T A Ak , 8 25 % FB 1T 2 5 W Y5 B A4y o B8 (rostrum) IR BT, TEFAR . AT
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0% /0, 3 25t W (pleura) B o A BIARARAT T M2 (thoracopod) (B MR T, B 1—
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EEMIEWRBARIRA LK KT BT (carpus) 345 (propodus) 45 45 (dactylus ) 8 45
K2 0. 8mm, R AEAS  HRWARNGR B, B MR A, % D) WL (maxilliped) db . R
LA M R R (exopod ) 5%l B (epipodite) B £ T 36 (G ER 2) o 2 B9 05645 4, 26 BiE 25 —
AR, 1436 P /NI BT R PTREE A 2 WRIETPEMEY ., KSELHETNET
B AT 1 D 2 A AR )N 145 40 B

88 (abdomen) 24 B 172, 45 1 — 4 478 15 (pleomere) T B I %, 244 3. 5mm; 58
6 Vil 3mm A . B 14 WKL, 1.25mm, 55 5 VAT 4 WS, B 6 K ,1.5
=1 75mme 551 -4 PR B, S5 5 2 BT AR N 1 RIS 3
B, 5 56 R IEAHE,

WIE 2 br4s 131153 (08 b 1, DML, 00 = 0. Lem (HEIEIRR 1,120 1 45 40)
m K mx WL B u B A3-8=HW; H1-6=/".

Camera lucida drawing of specimen 131153 (see Plate I). m=mandible; mx= maxillipedes;

t=telson; u=uropods; 3 —8(left) = thoracomeres; 1 — 6(right) = pleomeres. All scale bars=0. lem

Bl =5 W ARAT T AT Y OB B 2 (pleopod) o JEE TR H B, TER T4
A — STEM O, 45 2 WAMNBE M 1 A SMEESIES, R=MF, R0 T, ol 26
o SR i Ke P9 IBCER A 75 AT WIE

FefT (telson) JE = MG , K KT 98, 76 172 K BEALAT — 46 10 25 PR A HE i () 48 & 2%, Ao
SUAT 2 00 e T REL F S o , AMI ZR0 E00R o & 95 ol b 7 B IR TG AR A 85 VT B AT )
RATRE S 6 1%, B (uropod) K, K TR 2 5. B-REHAERTERE,
A i) PP S QL2 AT W E . 2 9 B0 BT SRR B R, AT WS N I AS . P B R LT, K/
)RR R 1.5 5, LA BN E,

TERARMBRAS A7~ TG, B B A 0 5 R 0 A A A A, A JEE S5 G , i
TEFEBURI A, DRAT AL, BORT BRI 1 S 008 1k A 2 HE AN 4 B A 3 45
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Camera lucida drawing of specimen 131133, close-up of

head region showing remnants of mouth parts and antennae.

A2=second antenna; by - 3= basis of second and third thoracopod;

m = mandible; lmx= left maxillipede; mx = right maxillipede;

2 — 3= rtergites of second and third thoracomeres.

8. RATHTIRAT 1 4 ALl B 4E SR A0 ML MM AR A SRR I A2

#1

A1 15 I A IR R 28 T ) = R TIE b

Comparison of characters among fossil and recent spelacogriphacean taxa

e iE Spelacogri phus Botiicoara Manghurtu Acadiocaris Liconingogriphus
e lepidops brusilensis mityula noroascolica quadripartitus
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i st g g o0 1 MFBFEE 24T, WA LA, L R 20, B L2 MRS
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ArA T HEAL L PG SCEL A ek L A AL, R s Z R s KU R
IR | 2 U L K R, JESEL 2 000m., TE K 1L S [ A IE2 AT L 9 R BUA
TR, A R BRI A E A o PR 3% (1980) Rl 43 th 4 MULRRIE)Z, (1 1 1M AR A4
Al | b FHEER M A KL AR e 2 WL TR R A BT 4R L R R R T A TR
Je 2B TR, 2L i K Y fh A BOR T, PR (I 1) (AT A S X A D

B R 1 )2 (R AR 1 (FEARFE,1995)

T E R 2 Al AR R IR AR 4k, 3% LI A= SLF 555 A 2R

WP 4 AR I3LISS R JR LRI LR
Wi B M. a BOTT st BT su RO, SR ) 5
Fe3—6 M 35 MRS
Camera lucida drawing of distal end of specimen 131158
showing the telson, uropod, parts of various pleopods.
a=anus; t= telson; u= uropods (protopod, exo-,
and endopods) 3 dark numbers 3~ 6 = tergites of
pleomeres; light numbers 3 — 5= various part of

respective pleopods.

R4, LA ERT CEA Rk
= = T T <) P 7 o - U N 1 7 R
% ,1999) .

) I AL L B IR R AR
Z W L% ( Con fuciusornis sanctus ) B R
g B ( Sinosauropteryr prima ) ey
Z F 2 8m, 5XGEHK LK 0 B A JE
R =T RZ. 752 RH LR
oM, HERIE EME SRR EY Kb
EBZEN(19 B). X—TBZENEEZ
60m.

H AR T 4R 78 Je 2 Ak A A DY
Al PR E WAL 3 4k, Bl BT
HERBRAF R, MG - Ea T W2 ef it
SR, KHERIL T INEF, 25 MU T
SCELAC R A K I TR L G i R RO K
BHET R FBETFRRERT W, 0
BT SCE AR 200, 20K WAL i AF, B
R+ 2 B RAT IR KB o s
( Palaeocambarus ) X ¥ & ¥ ( Cricoidosce-
losus ) Taylor et al ., 1999). E 1135 6] 2
[l st 3 B, 0o T 2 — 2 AR

X F X HAwRM AR, €%k /A
ERRL, TS PRSI LRLAA
4R 1178 e 2 1 R E P B A 5 1 B R B R
EIBE T Z (Solenhofen ) 77 Al Hot: (F 42 5,
1995;Hou et al., 1995;Chen et al. ,1998) .
i f A (Li and Liu, 1994) A FE M55 4 A
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Wil 5 Liaoningogriphus quadripartitus Shen et al ., 1998 i . AFE

Reconstruction of Liaoningogriphus quadripartitus Shen et al., 1998. A. dorsal aspect; B. lateral aspect
BT R A, SCE T K e A AR R AR RS A9 121.4 £ 0. 6Ma, 122.9 £
0.3Ma, 147.1+ 1.8Ma % AR #4% (Smith et al., 1995; this volume). MR A A A B, M
DA HH B B DL, AR S0 12 e ok 37 AR B

4 AR BRI

A T RS % T R KR O s R K . AR T EUR T L Spelaeogriphus lepi-
dops S5 BT 34m, 1956 4 2 A i KiR 10T . B Potiicoara brasilensis AT AR R O
50m 3 P, 1984 4F 8 F 2 H KK ZIRE 22C . MAFTE Mangkurtu KT P58 H
FE KT 4 K2, B2 40°C HA SRR 30T, pH (H 7.4, EATHHH 5
T AL T 124 BRI IR 5 A IR A R FLAN A A RS S AR e AR Sy
i fE 25 KBk, TNk F A #48 Horton B FF =M Acadiocaris , iRFFTE B A TUE , o A 4
L R B R T R JE RS . Copland(1957)iA 4 8 FAEMEMI LA . Schram(1974) A K
A I T A3 5 R O B K B E, BRI, A Sl 4R 5 2 R R 0 PR A TR K TR
(Heckel and Batemann, 1975) .

ST 5 IR A 570 A 7 b €0, B R T 0 A MK 6 €0 R R U S B R R D R, X
BEACESURR 4 R, RO RE I TTRAEE, R B RM AN A RIS
(Eosestheria linyuanensis, E. ovata, Diestheria cf. jeholensis ). It J& k., B R
( Probaicaria vitima , Gyraulus sp., Ptychostylus phillippii ) . [ H ( Ephemeropsis trisetal-
is) R IR A e koK A R AR A - A A AR TE TN B B B R 55
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WAk 0 P B T K AN KA, pHEM 6.6-9.5, Kikk 1 4°C A BB, Bl H
F 13- 34C Z W], KIE— At 2m (Tasch, 1969), T &/MEE, THIkAE S, 8L
VAR K B T A K R (A A TR, 1985) o MHIBAT I AE AR IR S, EEXT I T
THRAE A0 T IR A 25 LY . MARTFEAL A r LR AT B b O 202 BRI , 55 40 R K IR,
S plAr L T A Wb, AR T A TR T A T R AR TR AS A 7 e T KRR

OFAIFEBERHAR 2 RELE, AL 4R E EMTHIEL
Spelacogriphus T Botiicoara K14 %, — M4 12 — 18mm, 1ij B 2k AR H—F,
Spelaeogriphus L KRS R BN, A I A A Dk B /N R ot AL T IR A O, 2
I R R ST TR, AT S M 1 T, 6 LB AR 30 LA iR I W UK i, AN (A 8 3
2K AL, 7 AT FE A TR B ) X, A A SR b o AT e A2 L e Rt HE A
By R VR W), SCELZ TR |, 24 e ) AL 7Y B L s X A T BR IR — R U ER B,
30k R 2 A 3 A T 2 B S PR T MR K I T A /N R R S AN [ T IR X
FKAEB A A

s £ X

(F %5 v R, 00 6% 1995, b S48 E I EEF M AR, dtat. iR, 1-222.

Wi 4k, dh ez, 1985, Ml fba . dbm. FeftHRRAL, 1241

R, e JE ok e | 1080, AT 57 PG FOME Ak {CRE M M R BE O b R e M S R o AR B IE AT AR, B 1,
22-125.
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Liaoningogriphus quadripartitus (MALACOSTRACA :
SPELAEOGRIPHACEA) FROM THE JEHOL BIOTA
AND NOTES ON ITS PALEOECOLOGY

SHEN Yan-Bin", Frederick R. Schram? and Rod S. Taylor”
1) Nanjing Institute of Geology and Paleontology , Chinese Academy of Sciences , Nanjing 210008
2) Zoological Museum , University of Amsterdam , P O Box 94766, 1090 GT Amsterdam , The Netherlands
3) Department of Earth Sciences, Cambridge University, Cambridge CB2 3EQ, United Kingdom

Key words: spelacogriphaceans, crustaceans, paleoecology, Jehol biota

Summary

Fossil spelacogriphaceans (Malacostraca: Peracarida) are rare and include a small shrimp
of the Late Jurassic — Early Cretaceous, Jehol biota, Liaoningogriphus quadripartitus Shen et
al., 1998. Since the original description of Liaoningogriphus quadripartitus from a site near
Jianshangou village, a great many well-preserved specimens have been collected from a new
bird-and dinosaur-bearing section at Sihetun village, Shangyuan Town, Beipiao County, west
of the original site outlined in Shen ez a/., 1998 (Text-fig. 1). Based on study of these new
and better preserved materials, we have gained some enhanced insights into the anatomy of
Liaoningogriphus quadripartitus that allow us to add to and revise the original description.

These are as follows. (1) The antennae consist of a basal peduncle of 4 sub-equal seg-
ments, and appear o bear a small antennal scale on the second segment ( Text-fig. 3). (2)
The mandibles consist of at least a rounded, well-developed molar process, and probably a lo-
bate incisor blade. There may be a small, oval palp as well (Text-fig. 3). (3) The maxilli-
pedes appear to consist of a short coxa; a basis with an enlarged median plate; and a large, re-
flexed palp with two well-developed, proximal segments; and probably two additional segments
of indeterminate lengths (Text-fig. 3). (4) The thoracopods consist of a short coxa; a long
and rather wide basis; a somewhat shorter and wide ischium; and narrow merus, carpus,
propodus, and dactylus. The merus through dactylus are narrower than the basis and ischium.
The merus through propodus are each about as long as the ischium, while the dactylus is short.
Clear preservation of thoracic expopods have vet to be noted (Text-fig. 2; Plate ] ). (5) The
second through eighth thoracomeres display well — developed tergites; that of the second is
shorter than that of any of those on thoracomeres 3 — 8 (Text-fig. 2; Plate Il , fig. 5). (6)
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Pleomeres 1 —4 are equal in length, pleomere 5 is slightly longer than any of the first four, and
segment 6 is much longer than any ol the others. The pleura of pleomeres 1 —4 are well-devel-
oped and rounded, while possibly those of pleomere 2 partly cover the first as well as the third.
The anterior four pleura are extended postero-laterally, while the pleura of pleomeres 5 and 6
are only slightly rounded (Text-fig. 2; Plate | ). (7) The telson possesses two pair of short
robust median terminal spines, instead of one pair. In addition, these appear to be flanked by
smaller, finer marginal setac (Text-fig. 4; Platell , fig. 6). (8) There is a [ine transverse su-
ture about halfway along the length of the telson. This suture is quite clear in both dorso — ven-
trally as well as laterally preserved specimens ( Text-figs 2 and 4; Plate | ; Platell , figs. 1 and
6). (9) The uropods are almost twice as long as the telson. The exopod has two ovoid seg-
ments. The distal segment is narrower and somewhat shorter than the proximal article ( Text-
fig. 4; Platell , figs 1, 2, and 6).

The Yixian Formation is an important stratigraphic unit of the Jehol Group and is
widespread in northern Hebei and western Liaoning Provinces, extending even through to In-
ner Mongolia and eastern Siberia. This [ormation has four {ossil-bearing sedimentary intercala-
tions in western Liaoning. The fossil spelaeogriphaceans are found in the basal Jianshangou and
the third Dakangpu sedimentary intercalations. The Jianshangou intercalation crops out at Si-
hetun village, less than 4 km southwest of our original locality near Jianshangou village, and is
composed of about 60 m of grayish-black, yellowish-gray sandstones, siltstones, mudstones,
and paper shales. In the Sihetun section, the spelacogriphacean Liaoningogriphus first appears
ata level some 8 m below the lowest beds that bear the bird, Confuciusornis, and the di-
nosaur, Sinosauropteryr , and the crustaceans occurrence extends on up into the upper part of
the sedimentary sequence.

An updated reconstruction of Liconingogriphus quadripartitus Shen et al. 1998 is of-
fered in text-ligure 5. The species L. quadripartitus is abundant in terms of numbers of indi-
viduals but still constitutes a single genus and species. The new crustacean fossils are usually
preserved in yellowish-gray, tuffaccous shales and siltstones with a finely laminated structure.
They are often associated with a terrestrial freshwater biota that contains such taxa as conchos-
tracans ( Eosestheria linyuanensis, E. ovata, Diestheria cf. jeholensis ), ostracodes, bi-
valves, gastropods ( Probaicaria vitima, Gyralus sp., Ptychostylus phillippii ), insects
( Ephemeropsis trisetalis ), and plant fragments. The principal habitat of living conchostracans
is small, temporary, alkaline, inland ponds. These branchiopods also have been reported from
flood plains, along margins of certain large lakes, and on coastal salt flats. The pH ol water in-
habited by clam shrimps ranges from 6.6 —9.5. They are adapted to water temperatures of
13- 34°C (but at least over 4°C) and live in quiet water environments.

All modern species of spelacogriphaceans are [ound on southern continents.
Spelacogriphus lepidops and Potiicoara brasiliensis are found in cavernicolous freshwater sys-
tems in South Africa and Brazil, respectively, while Mangkurtu mityula is collected in ground
waters in the Pilbara region of Western Australia. The fossil spelacogriphacean Acadiocaris
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novascotica from the Carboniferous of Canada occurs in a near shore, shallow water, marine
habitat. Liaoningogriphus quadripartitus, with its very well-developed pleopods, was un-

doubtedly a very good swimmer, and it occurs in eastern Asia in what were warm temperate-

subtropical climatic conditions. Based on the associated biota, as well as rocks with rich vol-

canic ashes (even volcanic debris), Liaoningogriphus quadripartitus seems to have lived in

small lakes and/or freshwater pools rather than in caves or groundwater aquifers, as do recent

[orms.
Table |  Comparison of characters among fossil and recent spelacogriphacean taxa
it Spelaeogriphus Potiicoara Mangkurtu Acadiocaris Liaoningogriphus
j lepidops frrasilensis mityula novoscotica quadripartitus
short, broadly . short, broadly
rostrum short, acute triangular short, acute
rounded rounded
cervical groove shallow shallow defined visible visible lacking

antennéa

1 and 2 biramous

1 biramous,
2 uniramous

1 biramous,
2 uniramous

1 biramous,
2 uniramous

1 biramous,
2 uniramous

nurmnber of peduncle
of antenna 2

4

4

4

4

probably 4

number of
thoracomeres
covered by the

carapace

1 and partly 2,

3-8 exposed

partly 1%,
2 —7 exposed

1 =7 exposed

1 and partly 2™,
3-8 exposed

1 =2 and partly 3,
4 —8 exposed

pereiomere

endopad 1 exopod

endopod + exopod

endopod + exopod

exopad not seen

exopod not seen

1 -5 pgradually

1 =4 equal in

1 -6 gradually

1-5 equal in

14 equal in length,
5 slightly longer

pleomere mc:rea:el in Jengeh, I l«.;ngth, d5 i increase in length | length, 6 longer than first four,

onger onger and narrow Gt Ysger

bl First 4 developed, | 1 -3 developed, | 1—35 developed, | 15 developed, 1 =35 developed,
pleop biramous biramous biramous biramous

biramous

articles on

pleopod exopod

1 segment

1 segment

2 segment

1 segment

2 segment

telson

oval, distal
margin with
a row of setae,
shorter than
the last pleomere

subrectangular,
one terminal
spine and a
pair of fine
lateral spines

subtriangular,
4 pairs of
terminal spines

rectangular,
distal margin
rounded with
6 8 spines

oval, with a tran-
sversal suture in
middle part and 2
pairs of terminal
spines with
flanking setac

endopod Zexopad
of uropod

about 1/2

about 1/3,
margins with

long setae

about 1/2,
margins with
long setae

about 4/5,
protopod short

about 4/5,
endopod oval,

margins with setae

B
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i s b A A 4R T R B R A T T A AT R4S 98NEL2, 29 P I TRE B £ A i P L
Fe 5 98NET2 J Ll & 2Lkt ROL IR BB AT B A IR S o b B B el X A f -

All the specimens studied here are housed in the Institute of Geology and Palacontology, Chinese Academy of Sciences.

Coll. No. 98NEI12 and 98NE29 were collected from northwestern Sihetun village, Shangyuan Town, Beipiao County and Coll.

No. 98NE72 from Jianshangou village, Shangyuan Town. The horizons of these specimens belong to the Jianshangou intercala

tion of the Yixian Formation.
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1—4. Ligoningogriphus quadripartitus Shen, Taylor and Schram
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1, 20—~ Hegese W m - (A AR, T DL 50 3L 30 BT M2 I IR LR Y Me B4 R (a nearly complete individu-
al, lateral view, showing part of the head, thorax, thoracopods, pleomeres, pleopods, telson and uropods), * 63

3, 4. [l R AR 3 10 A B R M R AT 1 (same as fig, 1 and fig, 2), %103 RHES(Coll. No): 98NE13; Hi' B
(Cat. No): 131153,

B M 11
1-6. Liaoningogriphus quadripartitus Shen, Taylor and Schram
1, 20 (Al — A~ B AR, AT 00 380 3 3 R 2 A T SR R R B A I M B (the same individual, ventral
view, showing part of the head, coxa of the thoracopods, pleomeres, pleopods, telson, and endopod and exopod of the
uropod), X6, X10; KHEE(Coll. No): 98NE13; Fid 5(Cat. No); 131154,
3. kM, R, AT LS = fih £y B K WM 3 (carapace with antennac and mandible, dorsal view), *6; F8 2 (Coll.
No): 98NE29; #il5 (Cat. No): 131155,
4. HE 3 NEREK— A, R, 0T 0K B | M B4k 1 R 3% (associated with the specimen of figure 3, dorsal
view, showing carapace, thorax and part of the abdomen), *6; #ig5.131156.
5. (AR, AT UL ¥ 5 B R A R M8 T B8 2 (lateral view, showing thorax, part of the thoracopods, pleomeres and
pleopods), %63 FRIEF(Coll. No): 98NET2; HiZH(Cat. No): 131157
6. T, Y R A IR P fi 843 IS B B A2 (dorsal view, showing telson, endopod and exopod of the uropod,
and part of the pleomeres and pleopods), * 10; RS (Coll. No): 98NE13; %25 (Cat. No): 131158,
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