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iBtL BB & (Birgeria) EM EMIE R "
2 M

(FEMERSERIYESEARPRL LR 100044)

WME CRTREZHF PR EHBHERMAMH BN IGEA - —XKLEA
(Birgeria livi sp. nov.), XRHBALAEPEHNEREAR. NRUBaS5™AaREERE
=B AEHETEHEREBASAHE HENERMKBEZL. BEKES LT
ShEZA ERNERERIETHHE . BFEEREERORN URNREFILEE SR
MEEMAER, WHA SR ESEHE NIE R BNERE, WELE - RIASE, KRR L
M-SR BR R, BB B K SRk 3K ), 8RB B AL {H LR A [R B B B R A AR RRAE, R
RTHREERBHE WS KB — W& B (Birgeriiformes ord. nov.). XK WERGEK &
Rit—HRAEFH TP REEHHARMASHRIERNARAEEINSIYHEX
.
XA ZHEPVT. RS EBAH, LISAR
REESTES Q915862

AR, ERME X, X UMEZHH T FEE D, =8 S HANREE AR
hRATREBURCRAKBERTHYAA, CSCRETER. B . BRE=263t19
AR 12 AN F R (LI, 1999, 2000; Liu, 1999; Liu and Rieppel, 2001; Rieppel et al.,
2000; Yin et al., 2000). AT, tFBEICATsh¥imM & I X% 40 A B BT 7 I K18 B
RLE E R, B 572 5 A2k a5 {UH 7 1818 (1959) ic & 89 7 75 B 8% #1 (Peltopleurus
orientalis). /& M H £ B B i (Sinoeugnathus kueichowensis) M 3¢ X I ¥ 8% t 6
(Asialepidotus shingyiensis) .

AIERTFEEREZHEY FREBHAMTHREW ERAakA, XELBAETEKY
HREE. X—RANTHREFEG TS G =81GHERLA N EERU RS E B3
YHBEXRERFT —ENEX.

1 R icAk

EE &S Class Osteichthyes Huxley, 1880
B TS Subclass Actinopterygii Cope, 1887(sensu Rosen et al, 1981)

1) BEAAHEESTE (55 40072010, 49872010) IS HFHME = EE A ARH B shES T .
W E S 2000-02-14



38 £ Wit tWER & (Birgeria) B P ENEHREAR 169

HmEei8HE Superorder Chondrostei Miiller,1844(sensu Patterson,1982)
tLEB& B (#TH) Order Birgeriiformes ord. nov.
BB Rl Family Birgeriidae Aldinger, 1937
tLEB& /M Genus Birgeria Stensit,1919
XIECLLEB £ (37#) Birgeria liui sp. nov.
@ ERI~T)
EHHFRE —BITEFNSFEREHRE: PERER TSIV S EARTHRFIF
A4S IVPP V 12569 (1 1; B [ ~1).
FfEMN ZEFPRKE ®R=8HFERHEBAMTHE (B Wang et al,
in press).
B BWRAK BWRKRZIN 2.7, B#EA, ETHINEZ A 70°, BBMHERX
#HE BRI, L ENLEE R,
BE MEERTXEESEE (1921~2001).
iR BHATHEE—ARR RIS K 380mm; M HER 6B AR A B AR IR LL I HE W,
R —irAE R 2K 800mm 4. ERANEEAK, BMKAIBRERN 2.7 14;
FHEHNERS FEABERR: THMBRECLSENER, THNEABII TR
% 2o XHEE, b TrHES K, ETFHAMEE /A 70° (B 1 BRR I~10).

- ; SIS
= NSy

phy

B 1 XK EGHR f (B R ) IERUAR A R 4 B (IVPP V12569)

Fig.1 Birgeria liui sp. nov., line drawing of the holotype (IVPP V12569)
Abbreviations: af, anal fin: bd, basidorsals; bf, basal fulcra in front of the dorsal fin; bv,
basiventrals; cf, caudal fin; dcf, dorsal caudal fulcra; df, dorsal fin; hy, hypurals; llcn, lateral
line canal ossifications; mr, middle radials of the dorsal and anal fins; phy, parhypural; opr,
proximal radials of the dorsal and anal fins; prp, proximal radial plate of the anal fin; sn,

supraneurals; vcf, ventral caudal fulcrum

HHE SHMKEESER—F, SRR EHERVBTERE, HRSEFROFH
SHEXBEER, ARENARZ RS FEERC S, B8 — KW LBk
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B, 5 LG HE A LA SI i Atk 4B 55 9% 45 98 SB A B, T 28400 T 3 8 48 YK 40 (Neopterygii) &9 8
O 4428 (Halecostomi) .

LR BRIEAH YT 36 FHMN S i B0 (BESSBRIL). EBLHNERES
FEFBENHET R MEERF,  UERBHEN EHEH (= LFA). EFFH (bd) HEL
X AEABEALUTEHEALXBSHEXNTENEE. BITHHY 10 EEF ELAH
WHAE, HELHEW(n) 52 ELREE: BERNENETHFBRERIELERES,
MK ER., BEF (v MEREREX, ERRXUTRSWEH. BRRNEEAE
MERBAE, METHERE Rk, BHEERK 7 RKRETRATESREKEX,
PXRBET %,

B THAEE=ZAK.MEMO, FEBM, WEBMETEZ. 5 5F#HEKX
BEK. BHERAWA 2 BE /DTS (O, ZERMEEKNMEM 10 R/B o gL, &
R BITE T SOM. FiAEANEA, HPEE, RERIN S, FEBK; fTEKKM
KR RA G, HAR RIS X,

YRR AN TR BRI BB ERAEANTS e EHE, K Emfie
E R ER X ERERT. FHERESIAKNRERE, B EERE (mr) K
PSR, R 4R, BIMESS TR s 33 R B (pr) WIS 3 n 92, 5B {0 1) 8 A Jf 1ol 8 40 9
K. iR EPREFENILNERE 1418, PREBRE 2 8. ERENRGRE, T
SWERE R EWNAE —RBERERE RS TR ESR PE - BREHEE N
A3k 30~32 8,

Bt B (af) AT YRR AP REBEREK, HMIRAE LR EDIE ] L6 5
HHA/DMEEINER U=/, BHEOREZRN SZATAMEHE. BENERRN
RSB EME, K AP E WRET 50 R,

BN ERIEBE SR AREEARTFRES. HRAaNBRBEERIEFLEC TN
E B 9 £ S O A R, LB S 3R R B AT 4 R RS R 43 BT RS RY E vm SB R B R
K, EmEESEEANE ERNEREREVKRENN, ShRBEREHE. A&H
I8 B R/ INVHES B Ao B B, b R B A i AR A AT o AR R B TR TT BB E 5 R B X R
HEREHE. YWAENITIREBRE (prl~14)F 14 8, EWEwRERE (pr15~
22)% 8. WA HEERHEREREZERFE B/ EREER (prp) . HRIIRAH]
iR B REZ BN S hEERE (mr) 3tH 1218, RER5HHK S EEREHE.

BSE Hiitrap B ch)BA, XHMBEE, EH{BEKT T, IMNEEEERE,
BLtHESE—NTHHEBSE ). ZLD RGBTSR ATRBEETR | USR8
(vef) , (BB FHRSBEE/DN. BTHRIZAEE 20 BEKKMKK S iEL, BEERDBE
A — MR A LIS, T RE T 60 R, FIAEARER —BIMS, WKREX
FHRE: KK MENERAS X, HABERIET RS L.

HE Lot A 8 5 W e, B8 B A LSRR A b (BB 22 B 5K o B Y K By
ABABTEN 6 MNRT&. Yiitndk LF 7RIS EXHFEYE: B — BRIk HE
— B ABERT B (phy), Bk BBk B RES AP X. BT HE (hy) BB 7
R, B —-RBERAEKR, ERKKE/N.

BE5ML S5 EMALEARREE A XILRGHEM, ILERARE L, Sk
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PN R BEEE e 2B LI R M — v WA B A 2 3k fE MR (lien), B LR ERD
BHkENEL S5 a2K 8 5 I AME Jin, 1999).

LA B LM MEMESR IR T, $F A& S h 5% o MK ET; |
A R Ege &, B3 RAMM,

2 HETE

LR AR K, ANURBR L RS AN EABEERR, BRI #
SR, EHMBRELL SR ER, HENEFEEHET 50 W, B KL RERE T2
HETEFES, T HERBRERIINERABREAETRNER, BBEL X, LT
HiE%& K, 5B AR IR IE T 2 Y & (Berg, 1940; Nielsen, 1949; Schwarz, 1970), %
- LINEY NS N

B i EFELRa—R, —EYH&IIA ERAR K I8 A (Psilichthys) 2 E
FHRE ZRAHREAFAREAEHME AMUFFES SHERHRSAR
(Coccolepididae) % #& £ N % ] (Waldman, 1971), HHARMEME= A BE+ =81l
FIK & BB K I B (Saurichthys mougeoti Agassiz, 1834); Stensid(1919) 4% #& & 3T #r It
WKHRERBE=B iU Z N %R AMA, BT LLERAJR (Birgeria). &4, EHRT LR S5k
ZEAIAMLBAEHESHSESRLE D). WL RHALEZN =B GXLA=H, AR
BREWFEAAEHERN THMEBAELEIF BN =BLHWEPFETEN LLHR MK E M
RKMIE.

F1 LBaRMNCAMESSE
Table 1 Species and distribution of Birgeria Stensié, 1919

Fh (Species) 4% (Distribution)
Birgeria mougeoti (Agassiz, 1834) Bk b = & 48 (Middle Triassic of Europe)
Birgeria groenlandica Stensit, 1932 | HR#EHE 2 F =& 4 (Lower Triassic of East Greenland)
Birgeria nielseni Lehman, 1948 s im T =& 4% (Lower Triassic of Madagascar)
Birgeria aldingeri Schwarz, 1970 BUC K /R MR T =4 (Lower Triassic of Spitsbergen)
Birgeria velox (Jordan,1907) R E ML E S =& % (Middle Triassic of Northern California, USA)
Birgeria stensiéi Aldinger, 1931 F w8 =R 5 (Middle Triassic of Southem Switzerland)
Birgeria acuminata (Agassiz, 1844) | Bk¥i & =# 4t (Upper Triassic of Europe)
Birgeria liui sp. nov. p E4EFg b — & % (Upper Triassic of South China)

EANE ) 7 R HER A, iR BN E RS AT E 4 Fh. BB 2 HER & (B,
groenlandica). JE K WWHR 8 (B. nielseni). B K WHR 1 (B, aldingeri) 71 £ G L HR £ (B.
stensivi). H I BRHREXRFEINEKAF YR WE A (B mougeoti), ¥ A
Stensit(1919,1921,1932) M A /& RIA LLER 1, {HiX 3 fb HER B AR AR IR AL G BB HL,
mEFEFICR T4 R, EEREXRUBANBEFIRBMNRBRME. Stensic(1921) %
FERTIC K SRR B =B it iR B L A V3 AR B LA 40438 ; Schwarz (1970) EERA
B 5T 52 EC LU BR 4 S, K5 3 DT Yk B /R AR B b 4 B 3 R U3 B B Y BT B LU ER

FEFRZANREBRNUERET BANES, BEUETZHKAER A ETHS
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EMRE U RENBRNBRRESHE, SE=SHMWHLEALEE TXH (N Stensio,
1921,1932; Nielsen, 1949; Lehman, 1948, 1952). #EE M LLER A, YiiirE 5L KH
HR 8 B A HE O, P 7 B RS R TE B4R L BB, LRTinA{NERMKEZ . B
BRESETHINEZA FHENESEERIEETHEE . B L REBEREBIROKAND,
UEMEBEEHSEESRMELSHREFAaREER (E2). LBAaRFAMEZ YK
HEERBELERIEL HEMERANEE, PEF KK LI A S B K LEBAEL
BRE LI A TR A, B, 238 K 2500 8 bR 4 fir & A X I L BB # (Birgeria liui sp.

nov.).

#2 RS EFH) SERLBESEEBRSBHERMILR

Table 2 Comparision between Birgeria liui sp. nov. and Birgeria stensioi Aldinger, 1931

#F1E (Characters) Birgeria liui Birgeria stensiGi*
RWi/BWR (caudal peduncle length/caudal peduncle depth) 2.7 2.6
R /BNt (caudal fin length/caudal peduncle length) 1.9 1.6
E % T 4% % i (intersecting angle of the dorsal and ventral 70° 65°
margins of the caudal fin)
B RES K R4 (precaudal vertebral ossifications or metameres 36 36
in the caudal region)
W R S M B B ATk Y (precaudal metamere opposite to the 29th 29th
commencement of the dorsal fin)
H 88 3 S 20 3T B9 58 4R 32 98 B (autogenous proximal radials of the 14 12
dorsal fin)
o P A R #8H (middle radials of the dorsal fin) ca. 30~32 >17
o5 R K A 3B B AT 4 %5 (precaudal metamere opposite to the 22nd 21st
commencement of the anal fin)
M 8 BT 5 55 /5 36 0 L B4 4T 05 38 R X 8 B (anterior long radials and 14; 8 16; 7
posterior normal autogenous proximal radials of the anal fin)
2§ o o (] $50R 32 95 F (independent middle radials of the anal fin) 12 >7
g8 3T 35 48R B B R (proximal radial plate of the anal fin) TR/ (very small) K (larger)
B 8% £ T - $ %% (dorsal and ventral caudal fulcra) >12;1 14;1
D&% /& (lateral line canal ossifications) # (present) * I, (absent)

* 9ICHERE B YT IRA R Schwarz(1970)BFFTH Val Porina #774%, {H Schwarz IR AR LW E 5%
ARz b, M BERBEEERETX—REEHRA RN EFHMWE. (The specimen of Val Porina is the most
complete representative of B. sfensiéi. But its description by Schwarz, 1970 appears not well consistent with the
specimen, so the characters of this species compared here are mainly after observations on the well-taken
photos of the specimen in the paper.)

LG BB #8 £ 413 T o 888} (Palaconiscidae); 1937 4F, Aldinger 7€ H #7 B & & 45 R} 0, B L
T HERARL, B HR T KEEEE I, SEYEREL (Polyodontidae) 3 3 2 — 4 (Aldinger,
1937:p. 377). RJG, LLERG/E N IR B AR —RE BB AN, Ex IR A R
RANEMAAFRMNE, ZINFERWE -2 HITE T B (W0 Berg, 1940;
Lehman, 1958; Schwarz, 1970); B —R MM\ A LB ASRYBHXREY, o
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Nielsen $ 5 2 7 PI & Z [ 1) 14 5 [ 3§28 $R4E, K5 b6 BB 48 30 g RL Wy 3 3 4k 5 ) i M 32
(Nielsen, 1949: 292~294) . UER A i) A 4R 5%, {UH B 1L W B AR MILR, T8 A A0 B oE B ok 3%
ke, e FEL BEXRE L. THESK, EELAEHAXPEREEAL
(Acipenseriformes) | L. (HE, HEAHRREARAPHEEKHIE, WEHE —FA KK
KEE THEBFH I~ R=AFNERFAR. BEBHRHESHWE ST N —, Hit,
AR RERNE8E B Wik A8 EH5ENH B LA H (Birgeriformes ord. nov.),
X—# B 5437 H [F /R Patterson (1982) EHEE UG KB ESEAEE (Chondrostei).

HERARIAT=Z8LEHERNARAREAR CABKMLKTE 2m,
Rtk 295G %), (ROE W, B SUE, BRI A 5, N5 B A ke wk
TR 28 AR AN R T AT I 3 5 0 SR R p AR R IR SR T AR B Y A b PR B BR AN R GE
RATTRER VAR 4 (3 W, Schwarz, 1970; Beltan,1996).

HEMW AT, 2B FHRIAMX K IR M 5 & K IR B K, SE =Y
I L E A XTI L (Monte San Giorgio) P =Rt ZBHSH THXRU OB H R
(Grenzbitumen—horizon, = I B¥i%4 Besano Formation), NI B XK FEWREEH FX . K
ZRUARMAEHFRITARAREUNSIYHEXR, FESELEDROKRTHBE
1, Bt rp AR B A % ST BN 9% 0 R AR R B A B BB AR AT AT 38 B (38 Su, 1959; Wang et al.,
in press), X 3 Fh A 5 A F 46 B 5 (Lombardy) 1 5 1+ X 75 36 LU 25 #4035 B 9 9
ol 8% 8 B 68 R 2 i £ 25 39 35 M 0L (3 L Brough, 1939; Tintori and Lombardo, 1999;
Biirgin, 1999). BEEHH TFXEZ=RLEARXNIMANBERTIHYHRASHENE
A, bit— S HREEG FREH B RSB LR,

B KEXRIPRIAFRRFTET AR, FRETERNOHAEL, Xd4
ARNFEIRE KBXAABE BB A GRALLEH., L5 AR RINRE

NOTES ON THE DISCOVERY OF BIRGERIA IN CHINA

JIN Fan
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing  100044)

Key words Luoping of Yunnan, early Late Triassic, Falang Formation,
Birgeriidae

Summary

An incomplete specimen of Birgeria is described in the present paper, which is from
the early Late Triassic Zhuganpo Member of the Falang Formation in Luoping of Yunnan
Province, South China. Although this new specimen is lack of skull and anterior part of
the body, its preserved characters are in well agreement with the diagnoses of Birgeria: A
large fusiform fish about 800 mm in total length; peduncle slender; body naked without
scales and bony plates except on the upper lobe of the caudal fin; vertebral elements
ossified, paired basidorsals and basiventrals in the caudal region, except the anteriormost
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10 pairs of basidorsals, fused with each other distally as single neural spines and haemal
spines; dorsal and anal fins situated backward, anal fin slightly farther back than the
dorsal fin, both with more than 50 fin rays; pterygiophores of the dorsal and anal fins
with two series of ossifications: proximal and middle radials; proximal pterygiophore series
of the anal fin including anterior long radials and posterior normal radials, at the end of
this series with a small plate evidently co—ossified from the posteriormost proximal radials;
caudal fin deeply cleft and nearly equilobate, with well developed dorsal caudal fulcra and
more than 60 fin rays; scales on the upper caudal lobe long and narrow, without peg—and-

socket articulation.
Among the known species of Birgeria, the specimen discovered for the first time in

China is steadily distinctive from the Early Triassic forms (B. groenlandica, B.nielseni, B.
aldingeri) in its slender caudal peduncle and longer caudal region (the peduncle length is
2.7 times of its depth, and there are 36 metameres in the caudal region besides those in
the caudal fin), relatively forward dorsal and anal fins (the commencement of the dorsal
and anal fins is opposite to the 29th and 22nd precaudal metameres respectively), and
more stronger caudal fin (the dorsal and ventral margins of the caudal fin intersect in 70°);
whereas the new specimen is quite similar to the Middle Triassic B stensiéi from
Grenzbitumen—horizon of Monte San Giorgio in southern Switzerland. At present, the
Chinese specimen is only discriminated from B. stensidi by minor differences in the
caudal region: ratio of the caudal peduncle length to the depth, length of the caudal fin
and its intersecting angle of the dorsal and ventral margins, number of the pterygiophores
of the dorsal and anal fins, size of the proximal radial plate of the anal fin, and lateral
line canal ossifications. It is justified to assume that there must be some differences in the
skull between the Chinese specimen and the Switzerland species of Birgeria because the
known species of this genus are mainly distinguished by the characters from head skeletons.
Hence, the Chinese specimen is assigned to a new species — B. liui sp. nov. The species
name is in honor of the Chinese paleoichthyologist LIU Xian-Ting (LIU Hsien—-T ing),
who passed away at the beginning of this new millennium.

The systematic position of the monogeneric family Birgeridae is yet to be revised
using the phylogenetic principles. Traditionally,  Birgeridae was referred to
Palaeonisciformes or to Chondrostei as a side—branch of the polyodontid fishes. Among
the lower actinopterygian fishes, Birgeridae is most closely related to Acipenseriformes,
especially to the fossil acipenseriform families Chondrosteidae and Peipiaosteidae. At least,
Birgeridae and Acipenseriformes share the following characters: body naked without scales
and bony plates except on the upper caudal lobe, broad parasphenoid extending backward
beyond the posterior end of endocranium, opercle reduced, caudal fin deeply cleft and
nearly equilobate. On the other hand, birgerid fishes possess quite a few peculiar features,
e. g a series of 8~ 11 long and narrow suborbitals, subopercle consisting of 4~ 6
triangular plates, neural spines singular in the caudal region, and they are most probably
representatives of another clade apart from Acipenseriformes in the present superorder
Chondrostei, which is newly named as Birgeriiformes.

Birgeria liui sp. nov., and the previously known fossil fishes (Peltopleurus orientalis,
Sinoeugnathus kueichowensis, and Asialepidotus shingyiensis) from the same horizon in the
nearby Xingyi of Guizhou Province as well, are all closely related to the respective fishes
from Monte San Giorgio of Switzerland and Lombardy of Italy. Most Middle and early
Late Triassic marine reptiles discovered from South China also show a similar systematic
pattern. This congruent pattern of piscine and reptilian phylogeny indicates that nowaday
South China and Southern Alps might be closely related biogeographically during the
Middle and early Late Triassic time.
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AR A (Explanations of plates)
B | (Plate 1)
Birgeria liui sp. nov., IEB#R7 (holotype; IVPP V 12569A)
BERE T (Plate 1)

Birgeria liui sp. nov., IER4RZA #9184 (counterpart of the holotype; IVPP V 12569B)
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