HAEHS Y E o AE

w7 FLH VERTEBRATA PALASIATICA 1963 42 3 H

HAL EER AL M (Knightia) MY ER BEE X

NoE =

(hEREEE SRS S A LR

AE A S A £ A R T TV B BT AL 105 BABS 22 A iese ok 1, R AR H
R AR 7 T 7 P MW I A s 2 vh (R TR WIR) , R 0 S Mo,

LR T“HREAR” B
FIHZ R fafbA R EY: (B _ETT)

R BHER

TEe

TH=® T B 232 %

30 AT B S, ST AR EEERE -

29 . BEIR TRETE IR, FE AL, BREERIE. -
28. K52, RIS e

27. Kﬁa,ﬁﬁéﬂ%ﬁ,?ﬁ%% MR ke a--

25.%%1‘?2&@@ S A&EE%&'...............‘......................................._,................

24 . jzg;‘g g&ﬁ ﬁﬁéﬂ%%g?ﬁﬁ%&lhﬁ"’""""" .

22. ﬁzﬂéﬁ’}ﬁﬂéﬁ%ﬁﬁﬂ:ﬁ};} to s easeeiesatecsteteaessaserectaatentbatsnerissasennatattaatans

21.45 -

19. ;@g e
18. B8 Bk (LRI SV IR A B i - .
17 BRAT D I REE wvveveeenvenes .

16. Kﬁgﬁﬁ%%ﬁgﬂéﬁﬁg}

15. KSR ATRE -
14. REERELEFHGRER: -
13. B4R AR R

12. %ﬁé@ﬁ%ﬁ%ﬁﬁﬁﬁ {gg}ﬁfey T ERTEATHRER - -+ veeeeeremmrneensnssrnenraessninraess 7 3

11 SRAL BB RDE
10. 1_512:'& ﬁﬁé@ﬁﬁﬁ e seseceectscanstanusntes ey
9. BRAT IR A B AR, ARl A .

8. TS AR B, PR AR (K,,,g;,,,,,) B R IR (BRI MEAG e eerereerernecememninineieinnns 7

7 RAT IR A D

1) tR105BA A9 3, % ek

..105&

<1.75 2K
-+ 2.50 K

13
5 %
6
1.5 3k
25 3k
25 3%

5%

%"j 10

7k
"8%



32 WE MBS A E 7%

6. TR ] IR IR T A G S B+ vevvrersveeresenesnassstnsn e st e e e st eab e an e en e s 8.5 3%

5 BRAT AN D BETEYBIREE - vevresreeenssentronernnssneennansansaetne s s nbessee b st ssanineenes § 6

4 IR S R IRE T NG T o e versormrerrrmssrste et b st b 23

3. AR AR B RS 4 e PR PP B

2. EE ORI R , S KT - O

1 IR AT (R F R , F R A ARSI » BRARIE LA A o evr e srerme e e ssenme s 30 3
ZEy

BHR: REKEERRKE,

R O VR
Al Clupeiformes
B H Clupeidae
XRAB Knightia Jordan, 1907
BEXRKHA Knightia yuyanga, sp. nov.
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A —RmEAMR, R, BT, A B RIEE, AR
B V. 2689, '

MRS : WL AT A 3.5 A B H M, KRBT (p )

SSIE:  RMETY, SRR, MR, B SRS, 58S (Dorsal
scutes) WeMIC, WYERAFFARTIEN, TUROBRZE, ARUMEE, HEREBERORTHE 00 R &5k, B
(Wing-rib) 5, MIRSET I B K i—2 ; MBS S RS T o5 28 1 AOkZE, Beom

BEAREGE: A RS, PRI 100 B A/ NME. SLES TR, LA 85T,
1B S AT YA B AR R S AR AL Sk, Sk ATk, K Nk BkE
& EEE 2, SEAUIRTE 30 ANTRHE, TRRTIREO JLANEHE, TSR RS, 6 R SAHRA AT F 2545
o FHEVEE ATTAT 35 AAATEME, HEPR IO 0TS , O R 3 , 5 AT 7 RO R A

Ko MBI, KIEE 18 X, Mk, (WIS AT —RIE RS, WAHLL, AR
6 A, BAFT BB 2SS , Ik R RE A — 2, Wb 241 = fTH, B NS REBE S ATIE e
BT (B 1), KEEATE, AT LIS A2 B3, ik B EVR, BB ik, XM SRR
Y5 Knightia eocaena T K. alata B9,

MR B Y EE REBIR AR 14 A VRESE, B PRI [ AOREWE (Ventral keel), f8
BEBERIERA (00 B R AT (Lateral wings), 4R (Wing-lobe) rp I H—IRE M,
R de e, JLARES IR I e 4, B ST B KB 2 — o TEEREIE A — (1
TR B R A 24 , DA WS R A T, 25 SR (IR L, 1)

MO8 U AT AL — 5, BE A2 MR, BT L o MEBESRIRTY . HFBEIRAE
K5E 2 SAERTBAEA DT, ELE B G,, I BT, 71 B A WREBE, T
T, AEIPEE T B 14 AR, BN MRES, e SCRE G T HE MR R S i
S BRI T LR A o BEEEROETE , B ARTER & A MR, (At R R 1R o BEITIA
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A simplified diagram showing the relationship of Double-armoured clupeids.
1. Paraclupea chetungensis, 2. Diplomystus brevissimus (Schaeffer, 1947), 3. Knightia
yuyanga, 4. Hyperlophus (Schaeffer, 1947).

ARF,TERF B

LB mEIER: XA (Knightia) [B&FR Jordan FCPA Clupea humilus Leidy (1873)
HEMREIL—AE (1907), FEFLLART, H%X—% & LA IBAIA Diplomystus
B, XRALSEHENXIGREBRBR (KR TR AR, TELTILA: (1) Bk
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¥, (2) OZLR S, (3) BEREER (39 35 &1, £ )5 & 735 60 ZILA ), (4) Blgw:
51, (5) FHE D (35 1M EAESR) Fo BT HRIIRA R 5505, H UL RREXZE, 1/
m AT BIRAAHIER , TR B T X R AX AT,

HARGIREA, NMKTE LB 5 Knightia eocaena Jordan HESEL(ZFEM L 2), 15
BeRTEAR WAR S22 A0, Rtk M iieatnad , WS A A2 4, J bl (i, IHFE
BNk, B K, U R E BERONTE LB S B RS, B2 ARSI, 414N
XK (Knightia yuyanga, sp. nov.), T RFTRAA T HISEILIBEAT

Knightia eocaena %jh%ﬁmﬁ% (Green River Shales, Eocene) Hi'& 5, i—Fh Xk
W, WEXKASZEZ P, FNAEBIL BB A R R 58 FAA T, ik
TR AR & AR K AMME ,, AN 518k AN RRBER Y. S5 RE
R M B — SEAETE, NS REBE TR B M K, KT L B K58, AR AR T RO EE L 35 3, R
PR A A A TE N A IR, (B R B T RGP .

KKt a Rk A KBTI (Schaeffer, 1947) , S {ERE #78 K 3R, T A H H 88 53
AR T3 PH, TERRTE KBl _b A 511, B4t , 5o TR gkt A , B st Fh B4, o8 A
B — S R B RJS B (Paraclupea chetungensis Do) (B 1_), JEE MR,
5 Diplomystus F1 Knightia A FLZAL , BERE 5K 8 p03L FEH e A0 E B R A—
WA (b, 1956), MMLATESENTEINS, Paraclupea 5 Diplomystus BT, Fidla
BB R — 2 '

L EBGIR 41K, 4N Hyperlophus, Potamalosa Fl Ethmidium 547 TR YN FiggsE
R BT B IR AS Hyperlophus 7528 (Schaeffer, 1947), MEE IR AR
T LR RRSER LESE S Hyperlophus AR, XRPIEMZ A9 R E Y, X — i
XK 70 7T DARRE . 2R EHIL 3K A R0 RER, S TR AT OURE ik 60 3t s HUSE 43117, DABCH:
M RHEHE T HTE AL

W= RN, RER AR AR, B TR ERENR B RANA
b, AME#BEN ARG EERBRA—B &/LEE— SRR TF LR
MRBY, BRRTES HEHES o ke DA, & SRS R W & H 3t
X RS Afea R, BAHXES QA B N aAE 2k iR,
W IsE RSP RBAETER (OJtéoc}zilus) FUREESE (Tungtingichthys) FELA,X
— FRE B 5 P B R N A P A U IR BB R (Mergelschiefer) iy S B8 H:
AR (XIS, 1962) ; MAEWIRTHE L TSP A ShhiErmE T EA, ELX R T 8
B (Aoria) 8, 1962) , SIMtL 7 IE TEIB PR PI AR “ R IKR E A R R, R HE— P8
PAFEHE A B AR, BRI SRR B RBT BB A, B 5WEike
R [R—Ff, EMAEPA T X —F & ffb A MR B0S5E R, AT AR L,

JH:;’]L,ﬁ%&ﬁﬂjbfﬁ@@ﬁﬁj'E?@ﬁi%—(ﬁ'udinoceras cf. khlobolchiensis Osb. & Gr.),
RN LA AR B T AART A EE, TR E IRt e & B s
iﬁﬁ&ﬂ%f&%,&ﬂ%ﬁﬂﬁﬁﬁ%ﬁﬁﬁz%ﬂ,iz_%z%ﬁ%ftﬂjbﬁ%—*%ﬁi%zﬁﬁ.ﬁ%
HR B, B —E a3,

P Kt RBT-HEA (b3%) AW 048 (F38) iR, 4t 88 & ffba
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HIE B RO, Y USRS AL A MBI LR A AR, XL 2488
BRI — B0 & AL DT ARARIEL, Ak AL 2 S OARILL, 45 SIS 2 2 o S W )
HEELAHIESE , WA P (/K e B — 2, AR 53R S A AR T — K i LA R R , 5L
AT REMX, N5 KAaRE—E0RLEF, Hyperlophus, Potamalosa F| Ethmidium
AT AU B S RIS B B a4 AT FD B R T M A 45, FE UL IR £ LT
AT EFMBEREDLIAFH, BHROSESRAATAR, KA YRR,
R YUEEMRIGEACANERET 4 B RANFRER, b B AP H.

FEABBAE: A B TR T R R A TR IR IR S B A R v 2 TR SR
AL, bk AR I BRI A 42 5 ST AR I I TR ZE Ao

iR R SEJUEE) R LA S R SRR R a B T 8L rfea
MBICTTA B, DB UTR M Mk, 5 8t X A — el , SR 24 B 45 2
FH—EBRo bk, BE—2 I A A4 X IR S AP T R 5 AT o e Bt R e
AR EE & fafic i

)5, R 105 BABH R 20 Ao SR AT TR 92, FHE S B TR B B, 7R 42
RSB 50 2 T AR RS 7 5L 5908 , TR — A B BT

& £ X &

XA, B EEE, 1962; MMM BN E—HE. WSS E AL, 6, 2, 121127,
FNEEBE, 1956: WL T AEEAL Paraclupes BRILH, H4AH2MH, 4, 3, 413318,
HRIE, 1962; HiEH S BBE=MALALTESENN R HTHHEIHETAZL, 6, 4, 333348,
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THE DISCOVERY OF DOUBLE-ARMOURED HERRINGS FROM
ITU, HUPEI

Liv HsiEn-T’InG

(Institute of Vertebrate Palacontology and Palacoanthropology, Academia Sinica)

This species of herring is represented by an imperfect specimen, and possesses well-
marked characters. The fossil was found by Mr. Ku Hsin-chang from a probably Ter-
tiary formation near the right bank of Yiiyang River, south-west of Itu city, and was
stated to have been derived from a thin layer of bluish gray shale (0.75 metres), which
abounds in ostracods. Based on the characters of its dorsal scutes the fossil herring
belongs to the genus Krnightia. It is desctibed in the following pages under the appel-
lation of Knightia yuyanga, indicating the fossil locality near Yiiyang River.

DESCRIPTION OF SPECIMEN

Order Clupeiformes

Family Clupeidae
Genus Knightia Jordan, 1907
Knightia yuyanga, sp. nov.

Type: An imperfect fish, Cat. No. V.2869 of IVPP.

Horizon and Locality: Middle to Upper Eocene; Kuolutan, 3.5 kilometres south-
west of Itu city, Hupei.

Characters: An clongate-bodied species of small size, outline of body resembling
K. eocaena, and inferior profile not especially prominent. Abdominal vertebrae about
cighteen in number. Dorsal scutes not wider than long, with a single anteriotly pro-
duced tooth, which connected with median longitudinal carina. Ventral scutes rather
robust, forming a strong spine posteriorly and broad lateral wings anteriorly. Dorsal
fin remote than in K. eocaena.

Description: This unique specimen is imperfect in the caudal region, the ventral
and anal fins are not preserved, only a part of the pectoral and dorsal fins are present.
The proportions of the fish cannot be given, but the general form of the fish is seen
to be exactly as above described. Some of the bones of skull are displaced from their
original position by crushing, only the outline of them can be seen. Head is moderate
in size, its length is somewhat larger than its maximum depth, which is less than the
depth of body.

The vertebral column, except the caudal portion, is cleatly shown. There are about
18 abdominal vertebrae, while the number of caudal is no less than 12. Ribs are long,
extend to the ventral border and are in contact with the wing rib of wventral scutes.
‘The neural arches are fused with the vertebral centra, the neural spines of each arch
are not fused together before the dorsal. There ate traces of delicate intermuscular bones
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in the dorsal region. Some of the caudal vertebraec were displaced and incomplete.
The caudal fin is not preserved. _

The pectoral fin is imperfect, only traces of proximate end can be observed. The
origin of dotsal fin arises bchind the middle of the back. Only three rays can be ob-
served, but about 14 inner supports are shown. The dorsal scutes are well shown, its
length is longer than its width, and with long process anteriorly, with short smooth pro-
cess posteriorly. There are about 13 dorsal scutes in series between the occiput and the
dorsal fin. They are supported by a series of bones like the supports of the median
fins. Ventral scutes are robust and neatly regular in size. Each exhibits a strong pos-
teriorly directed spine, which is apparently smooth, and expands laterally to form wings
anteriorly. There is a long and strong wing rib in each of the wing lobe, and reaching
the middle point of the ventral rib, so that the ventral keel of the fish is very compact.
There are about 15 ventral scutes seen in this specimen (Pl. I, 1). The flank scales are
not preserved.

Remarks: The specimen described above is similar to K. eocaena in body form,
but is clearly distinguished from the latter spccies by its dorsal scutes, which is more
elongated posteriorly, and each lateral wing of ventral scute possesses a long wing rib.
This kind of ribs extends upwards to the middle point of the corresponding ventral ribs.
Thereforc the present author considers that the Itu specimen represents a new species.

On the other hand, Knightia yuyanga possesses characters of both K. eocaena and
the recent representative, Hyperlophus. Therefore it might be stratigraphically somewhat
later than that of K. Eocaena, and flourished during Late Eocene. It is very possible
that Hyperlop/us has a close rclationship with this form.

To date, two kinds of double-armoured herrings have been discovered in China,
namely, Paraclupea and Knightia. Judging from the characteristics of Paraclupea, it rc-
presents a primitive member which had a close affinity with the ancestor of Diplomystus
and Kuightia probably.

On the evidence furnished by the fish remains from Hunan and Hupci regions, the
present author considers that the fish-bearing strata outcropped around Tungting Lake
may correspond cach other in geological age and the climate in Central China was rather

warm during the Old Tertiary time.
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MEF: HHEBLK A (Knightia) WHFREEX B R I

L BRI (Knightia yuyanga, sp. nov.),[E#&IRA (V. 1052), ZffE, X 3.
2. b S R h Y Knightia eocaena Jordan.
Knightia eocaens Jordan, from Green River Shales of Wyoming (After Jordan, 1910).



