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N E Rk & #8 x an3E
A F %

B 1956 EAXMEER S T =Bt RIEA TR, PEMEEHE kI 5
i AT SR EIRE ) = r B e A R AR A o XEERRARIRRSE, A
(R BN EA T BB IRIE T R Hh S E S A ) m A IANIR, Wl A KIEER
LARAG AR EREE R BHIHR, R UE S BRE N RE, AN TR P EET R
e AHMBEAEEEE o AETIL, 4 METEIMIZE TR R AR RS I, 1
XBIEERIES KT =5 NP B — > KN RIBERE 108

B@AZE Monorhina (=3B &% Cephalaspidomorphi)
HH &N Galeaspida

KP, KMBTABURESETALEBN A WASEEIERET—EF
o

SKERALT R Z R S B, R K. MARE. WELE, AE)E, K
BHHEITo

IRFLEER, BTk A AU BB TR /N, R ST o S AR AL AL TR 0T, R R
BUR, BREARRIINEE o MBRILEN, L TR Z G, “H K78 Ao

SIS S I AR T , 785 R B EOE I IR Sk FH BT R sk Ay R g
FEHE, AR A —8F, EEATS/NIEREE MEITSSHERAAE,
UM P ALAL T D ERE AT S, ATREAREER, IR TR A ERILHEES TIRER A S O8]
T WA U, B Al T 6 — %o LA B 5 T AR LA /S Bl F kR o

ST SRAURRESEHR, BSERS A0 R, PR R 7
FEEPLRE S BIES S EI NS 1S (FES) ZIHE 3 x4 HEE, it ks
FEYT o RIELS, SIS HHO B, TS MMIKRE H R 3 S EdhERE
— X AEBARRA R BRI BB 43 W R 7 EOR AT AR R A i o

A RN B WA, SRR AKTE R A8 (A Tremaraspis) {8 P& RN
FE Y, AR E AR A RN AR 3 A8, Horh 2 2 Mokl [ vh (8 -5 U AR RL 9 BT
5, TSN E N RARRER . ETAEE, IE LR VIE. IE W 2RI A—Xal
L, XX RILIIAE Nanpanaspis HERA,

xHa&H Galeaspiformes Liu 1965

Sk R BT 00 B0 s B A TROR B s MO SR gl im 5 0 5 BRSLELR, BTk PRI B A AL
B RARERIR; E LALT, MGMHIERLT, 5% ENLANKSRILE; iTEER
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B REMESHE 7 AL k.

ZHEAF Galeaspidae Liu 1965
EBeER Galeaspis Liu 1965
BEM. SKBPE G. changi 1965
(EE 1)
Galeaspis changi, 1955, XIE M, FH DY SHEAL, 0%, 2 Mo
WERESE =RIhEE Al BRI, R LA, BIREB.

B1 %kIKEHEE (Gaeaspis changi Lin), SLEEH X1,

BFRhFERE® G. xujiachongensis sp. nov.
(GEE2,3; @KL LD
KSR Ry fl, (B lesess, IR ; Mo f 2K i S i Py Bl pO s iR s IR FLAL
BERARE, ARG E LBy NERRATIRVGSE LB REMIERE,; BiRkrlix
M, BERE MBI E LRI R 2/3; E NREHE SIS ERERTS
WEREBER S =2AIREKERNT; BRI, R A,

#B#t® B Nanpanaspiformes ord. nov.
Sk PRI Ay H ks MY PR R, B LA M B ik 28, TR I EB 2R, FamEN

77 s IRFLIR/IN, SR K B i S R B ARIL R, BINEI o HE b J&IE AR5 22 AR Al (g 2K
SR & s RIS R /A B o MR HE S E B 7E 7 WL Eo

BEHH&F# Nanpanaspidae fam. nov.
ME—EFE, FFIEAE o

BER&ER Nanpanaspis Liu 1965
BE#. NREE& N. microculus Liu 1965
(EE4)

Nanpanaspis microculus, 1963, X L&, EEEIWSEAL, 9%, 2 M.
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2 HREWBRERE (Galeaspis xujiachongensis sp. nov.) KHH7H X1,
am (74 (anterior marginal canal); ¢ Hg#f (pectoral cornu); cmm
rhpesk%  (median dorsal commissure); ifc [E T (infraorbital
canal); lc ZM4EH (main lateral canal); na EFTLFL (naso-hypop-
hysial opening); orb fRF, (orbital opening); pi MEFL (pineal
opening): soc fE_[# (supraorbital canal); ps J§3% (pectoral sinus);
tri~s FU2R kL 1-—3 (transvesal branches of the main lateral canal),

B3 #%ERrERE (Gaeaspis xujiachongensis sp. nov.), LEHFE X1,
arc. pmv HIES (hypotrematic half of premandibular arch); arc. v,
#12 (hypowematic half of mandibular); ibr, H# K4 (survival of
hyoid ridge)s ibri-;o #8[F]% 3—10 (interbranchial ridges 3—10);
k, A[HERNHHIS &S (probably representing the survival of pre-
mandibular fossa); k, FJREFCE S/ 4 (probablly representing the
survival of mandibular fossa);  ke-io 8157 4—10 (branchial fossae
4—10); obr,—y #2FL 1—4 (branchial openings 1—4): pr. orb IEJFZE
(orbital prominence): rim fgIf (ventral rim of head shield): roc

CORSTR (roof of oral cavity),
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WHRARBA [E Galeaspis changi,

B4 /NREEESE (Nanpanaspis microculus Lin), LEHEH X1,

WEHNH Diplorhina (=t &% Pteraspidomorphi)
%844 Polybranchiaspida

KRBT IMEEARENTYE, PEHH—GERN—FERAR. FHRHEWENL
PSS AT, FE BCEIRTE R IR IR BEHE/DN, (UG AL S RTRTI i ar, R
SRR TS £ AR/NVE R AR EIRITER . KERIMIFLIT O T KIXE
IR, Horp 2 1 MR L2 SRR FLE I A AR o

T —RETAE 5, B 20 T S M s BT ESECE, [AUR &8 ; Vs 4, 3
W28 35 HIRGJE I F 58, TR R R B A 1, g Fi B2 IR ERBRR s T Y TG e AL 3R 4
B, ARERRh R &M,

g R RPN, BT 4 5/E 59U

OALAT AL, Tt R, @R B2 B/ SR T, B T RUE  MIRE (i 4 m BB R/
ZaiaE . AL TR MM, WETH AR RO SEH8IR. MR Lk,
SNRILAREETES

BEHAG R ETER 1 X EMERE, AR ELRILE S B TE TS S5 20
SR RIS R 4—8 BRGNS TR 2B —REAIER R B E IE RIIE VY,
FHAE EyA Ak SRR DT 0 1 T2 ;s THRFLAIOTIE EAE TRl 2 A R 1 Wl b
BREE A, B IR LA T P B IR PR TR . AR Fh A BT IBIL, (EL 1 3
£

AR B IEK T 0 wRes, RRAS R e RAREE, e nflEE, Bt
BB N EES (internal ray) o
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WNARTEBLLER, EE TS SR AS . T 5 W 4k, HaTiA
A X, BFEXANG A DL, BB LEEE R RN TR W T ATy 22 i % )
e, MDA, K b 1 25 R 5 H AR AR Z AR L AGE (br). BIEUERIK, mal
SR SR b H R T R P IR DO RE RO AR SRR e o 7 45 OU DT ARAR 7 TR v e B — X B U1 B
FISRETE AN BT, AR AR ILIT O T RATURHIATAN o 1€ Sengiaspis BT
b BT W 7R B ATUCA R B S RSP OR B JE TR RS IR DD AE RO B R A AR T IR BRI,
IPARBRHA ST, BT HATFER AN M SMEFL, B AR A R & 5 R T
fig, MRYEE Polybranchiaspis WILLES, HWBFLLLFIRNIT OLERTSEE . BEE MG
29 5 (g R DK S 4%, 8 DXV R 1) S ) 5 (e 58, 7 i3 ST R — A 48 ) J3 4 7 9 S
o THMAET ARENLARIHRFIFZE b, 802 GRIER NSO mEE Rk, B X
TWERBMPETT . HIIKATAIEE RIS faE R EE AR RN, AKX B2 RAERE
TERY, EH AR ET T B ERRBEE, KRR E FRE ARK, 3% 8
X, B HFIE 13 %o HAX BT EIB 2804 BB 19 BELG IR, B0 XS R RV A FIHE T, 2R
REHIETE , H BT iR, HEOX AL E, COF 5-CHRERNE LR EHE Y.
HURHA TIRED, TERR K, /NIRRT, RMIER S B Ko 2EME M —3T (7
1L,1973),
HHEBERERE, AAMAREH, SMARTR—8, 2R LN,
%464  Polybranchiaspiformes Liu 1965
%inafl Polybranchiaspidae Liu 1965

M EMH-R; DL EMENMEERERTE RS RERNRERE, 74—
REZ Polybranchiaspis 7,
AR EENE, LS ARESA R MEL, fuH THOERE E T Z 78 /e TR AL
IR BB BEALE, K AR T ERENER RS B R BB T
%Ba B Polybranchiaspis Liu 1965

BHRARYE; WAEHR, ERRIER, MAaRESERARBEEER—KEE
S BEMARSIE M S SN M, BENERE 4 WE 5 W AT HRBES BRI K
Kﬁj\ﬂﬁ)ﬁﬁﬁﬁzgﬂlﬂéﬂﬁﬂ‘ﬁo

BEf. B LSEa P. liaojiaoshanensis Liu 1965
(EE5)
Polybranchiaspis liaojiaoshanensis. 1965, X|Ei, W& ESIMELT AL, 9%, 2 H,

WA BB iR A Ble i, g A, iba B TR KA B o gRYEREE LV
RGFWLEI/NGIT; Bk 4, BB, SR IRVEE ME AL, BB, EEF
H, BETHER.

WEBZtH& P. minor sp. nov.
(B 11, 2)
IR/ N 28 A R K4 2 B QLR ERENRERTE ; 2WZE R 5 A
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5 BMLseEi (Polybranchiaspis liaojiaoshanensis Tin), A, FFHHSH X 2/3:
B SLEBMAL X2/3; C. HEEM X2/3,
an OKEIL (suboral annular): ¢ JgfF (pectoral cornu);  dosp 58 (dorsal spine): f.
#8[A)7% 1-——12 (interbranchial ridges 1--12):

na PN (internal nasal fossa): ibry_,

Kicpz 870 1—12 (branchial fossae 1-—12);  nos P4 FL (internal nostralis):  or 1%L

(oral opening); pc HLOX, ofEH M L8 Z BLoERE (pericardial area, probably cor-
responding to pericardialcartilage of Petromyzon): pr. orb Efi %5 (orbual promincnce);
r.pm RI&i#E (premandibular ridge); rim IR (venual rim of dorsal shield),

IR R SR /N R 28 R 40K o
BARS5EM  mhvEE AL R R AL 1A B
EhFLeEE P. yulongssus sp. nov.
(Em 1, 1)

TP K2 10 R, TR, SEOR T, BHRMAT R RALEWSIMBEE) 4%
KT EMEL A BERIART SR, 50 3 BERUAL T 1/2 X HARIR AT 1AL T TIRIE, i
A AT B AT F 2R 30 9 B g B Zr o Ze S 21 ko

WERBEA (YRR MBI RIS, BTy 4L, o s 2.

BWHER Laxaspis gen. nov,

AR5 A5 UMD £ 2 T IEACHORF R, 10 5 K370 50 3 A B 5 Py
2 BIRFLIA R A8 marh )7, MM e B % FL RRESE A DE ; IRFLAL T H
B0, 587 R RO 2 5 AT HOAR s BT B AR T L1

BER. ghigEB A L. qujingensis sp. nov.
(EE 6 ; Bk 11, 3)

T2 13 K, K% TR FH K (M4 2 (PR SR IR T 299 %81 3/4;
Wik ERIR W i OFLRRIEDTE , K AR RTEN 3/5; MRFLITRTE , iR 1T FLA BE B 245 AR 4L
EHRW 1/2; BOR Y 2 2 W BURHR

WmSBA g Ml R, RELE, B Ko

KYEEE L. rostrata sp. nov.
(7 Eig i, 1)

DU AR A, T R/INEIRES L. qujingensis Pl s 1AL, IRFLIOTEIRAIBL E L
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Ee ghEEmEA (Laxaspis qujingensis gen. et sp. nov.), HEFM x1/2,

¢ ¥gf5 (pectoral cornu); cmm rh

Be#& 4 (median dorsal commissure); cm. so JE FER#&EE (supraorbital com-

missure); d. sp §E (dorsal spine): ifc FETF# (infraorbital canal); lc 1)

8 (main lateral canal, corresponding to median dorsal canal of Heterostra-

can and Tremataspis); or 1§, (oral opening); orb Rl (orbital opening);
pi fAZFL (pineal opening),

am P4 # (anterior marginal canal):

-,

s
f
1
1
i
1
I
1
|
!
1

]
!

\
1
1
|
|
I
L
t
I
\
\
i
A
\
Y

7 \\
/ N
7/ A}
/ Y
I A
/ \
! y
! t
I }
| :
)
\ !
\ /
\ —. 7
\ TN /’ ~. /
\ / . N Fd
N / \ /
\, i rd
\, I /
A i ‘ 4
N } ‘ //
>, g
h 7
\~-¢ k"

|7 KYiH (Laxaspis rostrata gen. et sp. nov.), FFHGI X1/2,

R &SR A A RBUGERE L. qujingensis I AEZ L. rostrata HIR KT RGSEHIMIZE,

CFLEE, AL AT Ko
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WEBEBEA [ L. gujingensis,
@B Dongfangaspis gen. nov.

TR RIS EE A S, T 02 20 JER W4k [ B g AR, AR AIAE AR s IR IR £
I TERUS OALRTSESE RSN, BAT K RALASEEH; RO BT, 297
PR LIRS BR AR s RSP B R 0 4 X EMBUIR; EMLAR 8 xR BROEE B4
AR, ISR R/ RIR S A R o

BEF#. TikEREAE D. major sp. nov.
C o EE s ERI, 1D

M — IR, FEIE M
WRRERG IR HRENTG R i, PR

. 4 "
Qe g N7 Mo

K8 Mik&RNfa (Dongfangaspis major gen. et sp. nov.),
BHEEM X1/2,

#F & B Diandongaspis gen. nov.

WAV RREE RN YaE s ERNEE 2 MNH, FHEHEEE; o7y
BB s IRALIR T, MR s RO RN B £ B TR UK s S0 ER BT 40/ N bk
REAR, BT ERATEE 4 T
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BE. fEUsERSE D. xishancunensis sp. nov.
GEE9; B 1, 2)
ME— B9, REIEME o
WA BRBA  AhERE LVE LR B, Bk H, ER.

B9 WLHBEKRLE (Diandongaspis xishancunensis gen. et sp. nov.),
HHREM X2/3.

ghoh, Z8E & FL (Polybranchiaspidae) {4 T 74 A RIR B IRE I, AT
AR ERGHE

#@m&EF Huananaspidae Liu 1973

HRRENAR LN AR, WS R KAV, 0 R SOIR; DILET A
T IRALAL T A2 I B0, TS A P B 11 XU A AN P 2S00 RS R 6 R
SERAN G, NS T , R S RERIAY BT 3T 2 4o

ARHAERRIR, Hoh dsiaspis expansa KIVFT PSSR RAMEIELAL, HOA
RFAE

%@ & B Huananaspis Liu 1973
BB AEERREHEEAN TS, HFRERUTER RS RS MR K
B, HFLE S R AT U 28204 s AR FLARON, BRI BT 7 o
BEf. H. wudinensis Liu 1973
(EE 10)
Huananaspis wudinensis, 1973, XE#H, TEEIWEE AL, 1L &, 2 H.
WARBE ZFEREARNE; R HRE LA,
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i

B 10 REeigfn (Huananaspis wudinensis Lin), BN X3/5, (kXE#, 1973)

HEP&F Cyclodiscaspidee fam. nov.

EREE, 2ERE WS R AT lAZEAMK; BHRAZKEIRIMWE
EEE G, MR G HOZ B P S IRFLAL T3 04, IRBkZIR; DFLTREE,
AT SRS, JE 4008 T RSP A 32 22 TR JICHHIR s HE B BRER BTk s E B B2 HIR, B
BT Trs AL A s SUf 4 N RDIR 2SR o

HAR&EB Cyclodiscaspis gen. nov.
ME—RY R, FEEM B o
BE M. #$%HAPE C. ctenus sp. nov.
(A 11; HERIL 2

HH R REAR T IRE I T4 s T AR AT DX LR, IR FLAT 2 Lk i i 1 L A 7K S
8 MALSE A KIS 2.5 £ R USR-S E RN,
WREBRA HRBUKF; Bled i, Rig 4, B KB

=& F Sangiaspidae fam. nov.
BHRE= A%, BAETREAYEE, A2, DL SR HE  IRFL
PLTHE RS, 28AR; BB, (U ML B E B RTHOHE, AR

RER RARE, R HFE, BETRIEERE, BB DS Lr N ERIE; BN
AMERET, HMERTR -8, 2Rk,
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\ : /
5. H H 7k
N H
VS '.' ‘‘‘‘‘ rd
s

B REASE (Cyclodiscaspis ctenus gen. et sp. nov.),

B 12 KW=k (Sangiaspis
rostrata gen. et sp. nov.),

EAFEEFEE X1,

BFHEM X3

=H&BB Sangiaspis gen. nov.

ME—IIE, REIEMRY o

RER. KY=Ka& S. rostrata sp. nov.
(EHE 12—13; Eig 11, 4)

£ 95— 110 BARKM ; HRRE, URRELEK,
TR 2—2.5 £ K AERmRE RGN ﬁm&ﬁﬁ
R, MARARETL; SUhHBNORRZSBER . 81T 1
Xto

WRRBA POl R R T, SERERA,

LAY

K13 K¥=khkfa (Sanqgiaspis rosirata gen. et sp. nov.),
B X4
n ¥R (notochord);

np 44228 (neural process),

BE=fE S. zhaotongensis sp. nov.
(A 14, B 0i, 3)

HEHER; Wk RARAERIK, EERRMAR
— 5 SR BN AR SR AR R R G AT o
BREEM MELER;REAM, RElH,
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Wi BREAR(EFE Galeaspis Tt Nanpanaspis) {193k H
BREFHALRNKPRAMMAM, BERETERALNR
L ARG Sy IRFLALE , A X7 Botkdn, R B B S L
B 3 R LR temmA LR, RmEZHART
BHAR, WL, EEUEAEERFALSERALRERR
BB B . FIRER BT BN L ——
BRERARTEOZE, AIEFALMCALFABFRARNLR /
EHETo =

ERAREFES DA 3 IHIMA LR, iS85
FE BB, MEEA NGRS TRANMBMEIR, X
ANHLERERKF Stensic KX THRRELNBRAELLEHR
7" (rasping tongue) MIRIE. EITRBENFALRESEN
A TEFRERNR, i B B AR LM/ N
EYMAE NN A &E, ANEER L BN R AERH
" HEE TR 3o T

TR AL (Heterostrac)) HNEEEAREELEEE,  zhaotongensis gen. et sp.),

EHES & TR B BIOLH , TR R B R, 3 v HEHR.
MM FE AT 4 (Cyathaspids) RS0 £ (Preraspids) i H1 B TR 9 RS ZE 5>
TR, B X B EIR th 3 B b B — B R0 A IR A S 30 AR 28 B Tl , o E FH B Ah R
MRAO, R, BEARIMIILEEFHIN. XERRALE—-NBILEE—XBI, 1R
LA AR E, s T A M HERROE KIS RE . SHagEA, A TROLE
RIAEE L, P2 A T — e = e R IR AR ko

AR (Kiaer, 1924, 1928, 1932) RIS, IAAME A (Cyathaspids) HHANE
FIEMG I —RF M EYAE R, NitEEFEALR XA T, FHE Poraspis
polaris ERFTZRAEL I —A R R RE A SR FLALFE (Kiaer et Heintz, 1935), UGHIHADY
TYEFBARLHAHGEY/R R A KR BEAER, BRANBINAE LRERTERL
SNEIL, BT BRZ H D AIELE, BERA— B AT R 2 LR R, JURIA X 27
FAELETRAR GRALDNKRDOEZRMRERWZEN, ATE =M RE—1 55
F—AREE, R AR A B LRRIEHEE ORI, NI — ML X R Bril
B 8 2 G A R B 1 R B — AR PR XA RIS GERR, BRI T Haeckel
1895 £ A LB FLE (Monorhina) X FRo FEP/RE K5 H A 28 WIFA 8UE HEsh
—FE, RN B, HRESERERE KR NMERE & 8ME 88K A
WEFLE (Diplorhina), FH—EIAKN S A FTHERRAE LML

#r K% (Stensio, 1927, 1932, 1958, 1964) HARB R HU/RXBERAN A, H) 5 £ 2 FH
BRARGHEARZAEEEREN. HEMNIXNZNEZELETYNRE L, BH
AR B AREM TSR, BEITYI R B ISR, BN BB (upper lip) [/ L3145 7E
BRI o TS ER A6 2B N % 5 S8 AR AE , W2 HH I X (ethmoidal region) #IKo NILH KRB INA R
MaSEBET 1A, EHBUNEFAL BHARXETE—-ITR. HHEEKEX

SN

0 1 2 X
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FHORRE, P ARG BEN TS B EMEEEEEN, HACE—xmE— (K
By, SN BB SR —A, (o)A RN BLEBR TT R , PR SR o BB I 2418 7E
MRS Z AL ETHT & 155 P §E AT S H B8RS M, e R 55 W R A R — N R &
Tl 52 (prenosal sinus) , 15582 3 (A B 7E ML 38 DU AT I A0 B0 43 119 BYR o 7EX MM RRAO 2R 6L B, Hir
RFBHEMF R AR EBIBEAR AR R, Aimn—A 5N R, R EEAIL,
AT MR I O AL b, S R — A P S FLINIF D 78 D RS, O s e — 25 S U AE D s
MEATE ZAFETEA 2B (palatosubnasal lamella), ZAHF A FLF1 O R SATSERR T

BATEL AR I, (EE R EFDI R AR b — B (XEH, 1965), H
T LA T EERE S HIIMETL, BN EHE . RAF A IRNESXEARIT
SR ARNRE, REBXRICSHEATIASHRPALITNSBERBIFER Y. FEM
L, EEMR T LEARRSRPARTERFLNER. A, SEAEXNTRITANRR
A R R AFE AR ettt %, RANBIERTLIE EH9, 7R AR LS8 E
—HARFEEIN Tl IERAXPE, ERERHARNMERMRE RIS AGERIN
Flo 5£BR E,% Drepanaspids, Psammolpids, Hibenaspids, obbraspids %X FEFISEH A, a0
FAESNBIL, N %R B TS AT Z Ao Kk, BAAE R FK (Obruchev, 1964) 1REER
HARNFESINAILEA R HK, BT, #HRARXTENZBaRFEAERN
—XNETL, Wills (1935) I8 Uy Anglaspis insignis 5 Arckegonaspis integer FEEATE
R T RENIHR 7 Z B, A T ARERFLZ (R — X U PG, XK UIBELE Anglaspis insignis BITT
BERIMERE (KGR 15, f. na; Kiear 1932, AR VI, 1; Wills, 1935,k 1, 3, 4,
il 1, de), [EE Arckegonaspis integer WIRIFHIL (fig. 1, Jaekel, 1927), FIRMU[E 5
EFEORRE, B f N E SHX R, R Wills {9/ R, 13X % U1 B B G2 4 SR, M
Tarlo (Tarlo and Whiting 1965) WIAXRNVENE, WESLSBAN R, ATV EEMN AN
SONHIER, FURTEX B ATEUE PRl aias /OR A o ok, BT RUAR S S A 28 H N & SLIF]

B 15 dnglaspis insignis v. brevis Kiaer, W REMEEEERE,.

br J&% (brain); f.na PI&F (internal nasal fossa); ibr,—g fi[H]

## 1—8 (interbranchial ridges 1—8); 1k #j & (excurrent duct):

ns A[HE N (perhaps representing nasal sacs); orb fRFL

(orbital opening): pc EX (pericardial area, probably cor-

responding to the pericardial cartilage of Petromyzon); pi AR
2% (pineal organ); scc ¥#|E (semicircular canals),
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A R ERENE,

FH 8B RA W RELL, MAFEENEALNTIA, Bk AHARTRAEEEY %
H9— AT U BEAYE A — XA R R R v RE R IERRRY, [RINTHERR T 52 R f S ILBE 55 7 AR BE ARG
AR ik, AR AR @S, EARRSEHAL, BRAENE
BRE TR~ R MR, FHRARFEATREREASHENMALL, RIIATREERAK
AN GFLRIRE S, 2 EH BAFASNRILNE R Wi, EXEILE N B EERIA]
TR, BATRERFRR T ESEMN 2 LW A, FHHCh B AL aE AL =LKW T

472 (Agnatha)

B EATL4 (Class Monorhina)

HHEAWH (Subclass Osteostraci)

KEBATH (Subclass Galeaspida)
R A H (Order Galeaspiformes)
BE#Z A H (Order Nanpanaspiformes)

BB 48 W4 (Subclass Anaspida)

H O W 4 (Subclass Cyclostomi)

B T4 (Class Diplorhina)

B8 (Subclass Thelodenti)

%R WYL (Subclass Polybranchiaspida)
Z#lfa H (Order Polybranchiaspiformes)

FRATH (Subclass Heterostraci)

(1975 43 1 RIED

LOWER DEVONIAN AGNATHANS OF YUNNAN
AND SICHUAN

Liu Yuhai

(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica)

(Summary)

In this paper 9 genura and 14 species of Lower Devonian agnathans from
Yunnan and Sichuan, China are recorded. Among them 2 genura and 3 species
belong to Galeaspids, 7 genura and 11 species to Polybranchiaspids.

In Galeaspids (ineluding Galeaspis and Nanpanaspis) it is discovered that the
premandibular, mandibular and hyoid compartments had been incorporated into
the oral cavity and must have lost their respiratory functions. The dorsal parts
of the premandibular and mendibular arches are completely reduced, but the ven-
tral parts still remain unmodified in position and form. This fact does not seem
to support Stensit’s supposition that the Osteostraci and Anaspida had a rasping
tongue.

Although the head shield of the (Galeaspids is wonderffully similar to that in
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Osteostracans, but in the distribution of sensory eanals, the position of orbital open-
ings, especially the three branchial compartments anterior to the first branchial
arch (innervated by n. glossopharyngeus) incorporating into the oral cavity, and the
absence of the sensory field, the Galeaspids differ markedly from Osteostraci. The
author believes that the Galeaspids and Osteoctraci represent two independent bran-
ches of Monorhina, and the Anaspida and the Cyclostomi are probably more close-
ly related to Galeaspids than to Osteostraci.

The structures revealed by the new materials of the Polybranchiaspids include
naked trunk, caudal fin, axial skeletons and the nueocranial floor and, especially
the presence of a pair of internal nostrils.

The premandibular fossa in the Polybranchiaspids is shallower than the poste-
riorly located functional ones. In view of the absence of the branchial opening, it
evidently has lost its respiratory function. In the middle of the premandibular
fossa on each side, there is a deep, oval internal nasal fossa, into the antero-internal
angle of the roof of which opens the slit-like internal nostril.

With the Polybranchiaspids as comparion, the present author believes that the
external nostrils are absent in the Heterostraci as in the polybranchiaspids. If the
external nostrils are present in such form as Psammosteids, Amphiaspids, Hiberna-
spids they are not difficult to be discovered. Wills (1935) had pointed in Anglaspis
insignis and Arckegonaspis integer, in front of the funetional branchial fossae there
are a pair small oval depressions between the orbital openings. These depressions
are considered by Wills to represented either a large blood-vessel or a reduced
branchial fossa. While Tarlo (Tarlo and Whiting, 1965) interpreted them as myo-
tomes. The present author believes them to represent a pair of internal nasal fossa, and
the internal nostrils in Heterostracans open in the fossae as in the Polybranchias-
pids.

In view of the present of the internal nostrils, the Heterostracans as well as
Polybranchiaspids must bear a piared nasal sacs and it i1s probably correet to inter-
prate that in the Heterostracans the paired depressions on the inner side of the
dorsal shield just posterior to the maxillary brim represent the mnasal saes. This
excludes the posibility that the Heterostracans bear nasal sac in connection with the
hypophysial duct as was inferred by Stionsit. Therefore, the Heterostracans can
in no way be ancestral to the Myxnoids, which evidently belong to a natural group
as Petromyzontids, Osteostracan and Anaspids. Likewise the Heterostracans are
impossible to be ancestral to the gnathostomes, for it is hardly possible to believe
that the forms with primary external nostrils are decended from the ancestor with
only secondary internal nostrils.
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