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#IKE (Youngolepis) WIERMIAR
BRE YR

E 4

(EFARLEER)
X@eE pRA BEE A% BE RERLE RENE BREWREX

& # =

AXHBRTREZHNE AR UHAHEE—BEE (Youngolepis sp.) YMBRE K
INERE B B, TR A RENA XREU R SEEE, MBRKNER, R
H IR A YR M AR SR AN XA R A 5@ LR A rosral tubuli X —
B WIS A M AN X GBS, TLBa, MERFAESET T e, RhwE AR
B4 AN B — 4 o

WmRAEREEKRS., T/AFK (1981) #RK=mEiERHREA T REarn—1 5 #o
1982 EIRINX—EY kB A ABMERESRBR HAERE, MNEBREPEEIRYBE
BRRANNME BN B REE, SIIMNERET, MEERTEZRHZEM, K (Chang
1982, p36) FHiREH “canal forming a network in endoskeleton of snout region”, 3X

BE%5 “recalls the canals, anastomoses and rostral tubuli in the endoskeleton of the

snout region of certain lungfishes”;

Bk R AR A, R Ry REE R REMN. X-HARRES TS ERX
—BEHRAFERUREESIHET TR, N TE-HERAE rostral tubuli § (7]
BT THIT.

—. B 5E G

MK V6179 RAERTMEVIRA A 82 SKEER, HASEEFTHIRG 50k B 1004, £
VESHBAZTLEE, FUREAEM. NEFERVEERE S, SX—-SEHSX,
FERRTEEM AR RA (V9528) Wi aaE, WHHFRETEFHENE,
SEERRNEBRIET X -H R HHT R WA H TR E Ko
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R - N i B
(=) BRELEH

LERTHREERL B HRERAK (VI528) LFREEH M. Y
WALZEMII S, BEMILR 0.5cm, #YIE L A/NERERNEBR/IVERBTERE TS
NP BB IR & o

REESN=E: BIE (cosmine), #%HE (vascular bone), HE® (claminate
bone)o TEEFIEHEHE ARG (pore-canal system) FFfEo

ERTERNEERUEZE. MBEERNEEANE, LERE, ARBE; BE
T A Sh, B AR & ¥, BT B2, AL B RANE W ARE 6, EEARY , FREAL S
BRER. EERIEERER, RE.SURE . ME. o 80R, BEEH R T &4 EHo

C2HBTHRE@ERL B2) NEERTHE TR RENESER: WEWER
fem, HimA S, a5, BEEAY 35 SR THEBANE); RMIRKE (o) &5
YL BEHS, D% 60—90x, NEFL MK, ALIAZBRERAEE THREE); BA
HE—BARTEN. EFLAINEEE (b), BERNERIHE; &INE (a) B—EE
EEABANEGREDR, S5E TEERR, ﬁ—‘#?@iﬁﬁﬁé‘:?&@wc = SN E Rl
g THEB IR,

X-SHEReEigE b (BRI, B’ 5) BRNEE ) IRNEE SO WEELRAE N
Ca, Po TEABREMWNEESEREM Siy Fe, Al HxK, BINKEHESD, 52) £E
B4y 24 Siy Fe, Al, R&EHFLVEM Ca, Po

BUEASHTRE , BEENEMKNESE RN, SR R— 28 e, Wik B g
(perichondral bone) (¥4 MLBRIEHE“EhiFEeah” 1988 £ ), X5 Sive-Soderbergh
(1952, p6), Miles (1977, pl4l) Wil fivpit & REE BEOHREL, X—2 LMK
AL LSRN E R BT B RSN fbERRE (AL XN E)h
By Siy Fe, Al RoFIBERAERMMANKELE S, SINEYHRBEHRMR. X
FO B 2 T B SRS R SN E A eSS B R AR R SR B AT R AL
BB,

. BRMEEERBNXRENRL B3) wywBElEhsERr L, EREES
WEBEENBT, ZH LI NEERESERE TR NESKELR . EREERENE
HEhABEENIAR, -

() BR/NERS TR A

Wekn B # B3R BE [ 7L (Chang, 1982, Fig. 12) RIS, %%%;ﬁ%ﬁiﬁ%ﬂ@?
B% V. VI W5 SRS, RS X RRR RS B L RRER
BB B Y B NS A, B A DRATE S B 8 4 4T, 3t B B
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Bertmar (1966), Jarvik (1?42), Miles (1977) X rhprH&EL, B EITHRL T,

LIRRFE (c. n. pr) HFERE,EERIXNUE—, BEEX—ATHHNEE
D7, EH YR ERZE X (e r. prd) (Chang 1982, Fig. 12, cc)o

(1) BXRERXEAEBENTRELN, -~ HEMES BTN EIREZAN, H 5
D E5E#H 4T (Chang, 1982, p36), BEEYR, AEABLRE, BELE, H@HhERE
KIERHY AL (e 1. perf) BRET/NSTEILE. wEEITE, F4 X AEME
BE, BETIE P 18, HAEMIRERIF S /N o

IR MR IERT S A0 N ful i) b L s BTRE e, 5 MR RERIA BB, EHEN
HESYEE -XEY, HXE (¢ 1 fra) MHATZE (c r. perl) [ABTHEHMNEE
fio AMMNX X ELABERRESYITEILA, EUTHZEN—-HRAMER, 5SEXE
BELYE, AR BEYXER,, BAXEHERASHH L&

P ARE, RALARR X EEHLE: WALE (o r ) MHAYE (o
r. mn) (Chang 1982, p35, KEMRII, & 6b),

(2) MBXERX XM, EaESEXARNZ: IMIEEFENEL
FSMUE M, RIE BRI AAET BB THEFALE (BR)e BEIH—IX (.
r. pr) TEEESEN, ZLAGREEAELSERN LRTEms, AN AXRHERRS

cIpr c.ny.pal

CX.0.8

B EsA (V6179) Wil ER/NENTRERE
(Sketch of the distribution of the bony tabules in the snout region
in Youngolepis (V6179))

HAC &R 1L, [ 62, 6b)o A MR BT —HE A1 2 BHEL MU, 5OH (e, . buc)
PEFT, 2 B BERT I /1 4y S 5 5 T IR VS 7 5 2 QIR 01 68 SR 3 S MUK 118
S BIL o ]

(3) hEXEEHEERRYHNT, KRN RILDHAE S R TREEEA
B, £ RETRE T AER L E6d)e FAK 1—3 XN XGBERBTE 17,5
R TE, 5 e AT 00, LB T, AR MU, W2, %
W3, ELEMIR AR 11, B 6e—6),

(4) FERTARE BR ST, RIE KB (e r, pr) MEBEPYIIHBLCEIR 1T, B Ge,



2 1A B 4. HRE (Youngolepis) WlBRE RENHR 105

6f), SRIFITT MATERB H 5 AN —03, HUREX S (¢ . pal) BRARYE
% (c. ast. pren) (Jarvik 1942, p479) (BRI, & 6g)0

2.[RZXE (e ri o. 8.) (Chang 1982, c.r.o. la) X—MEEIMAEEE—
BEARBEIHEME DREE T AT, REARER, REXSBEIhEEHE
HREYINERAE 6 iy M)

RERE,REXEH S X (. . oo sHSRESFTHERELRAEEH. —oX
B B SIRAE X Th B AT, BRR Y SNAZ ST, DANEE(LERNET—
B)Fd BT A 2R (LA 6b iy MR), X—3X N BK—8/ha30, Rikg
HEREE 7, SEMHNREXEXCA B —SXMPAIEEBERNOTETTA
B, RAEGINEILATE , A WH X — 3 T8 X KA NG SN BFLRTZ ZIY R 51
HE L ERIhEE, AR N 4—5 XHXHFELEREY, LUHX—XHMPBXHIE
FEEN —RESZAT . EAEEESREX EIEELA , RABX X EXEE g
S 4—S SCEEMBE LERIBOLE e, 6g ity MR)o 5 /MR FLAT SR T RUBE L
B HR R EIR BN, AMMEEE] 3 K&, 20 4 Ko

BEIXMEEEYRIEAH S XBERANERE.

3. ESiEE (e r. mx) HEHEBREEMUSMUSHY, &RIMUSEEE 21
BASHSA BIEM, SO L PR~ L, A AT ENE 5 OBLN L4
Y& (BRI, B 6 K)o

" 4. O8%E (c. r. bue) BUESEWEMEAYS, 4 LAXETHESH, &
KR, ERBM, 5 LEEOHT RRTEM & RHXAIMIE R AELIMI, ENOPX
HEREXERAZ R EEERIL, B 6 hF),

ERBESMER, OB XEABRRE. HRISNBIUGSAKE LS BTN WEE
WS BRBH R 3, XEE TE(E R 10, B 6f, 6g th FR),

5. BX® (c. rr. pal) WHERIHEXEY, REMSIEILESEKEL, 5—
B MBI E I, 1A LRI, R et A BEEHAIITE—B, BESREX
HE X SCAHRESH MK —~C&E0E, BREBIY A S, X — B2 kAl
B34 (BRI, B 6f, 6g 1 Q. D)o

6. ME ZFIERMHIEREDD, R —BEEAEINBIGEKFERINEK; £E5H
BFERTAAMBERNNUERE—SEE, EMRBRBaET, ILARXSX, BEEY
xKo ’%ﬂﬁﬁzﬁﬁifﬁﬁﬂﬁa%ﬁ%jﬁﬁ%%ﬁﬁéﬁﬁﬁﬁgﬁﬁﬁ%mﬁé%ﬁ%ﬁféJﬁ‘%%ﬂ?
BEBERAhERKSTHEE (B, B 6 11 B) (Bertmar 1966, Thomson 1965)0

FrEERRSARNEBERA RN SMARITHRE, 8k N & 18 & 8 & (Mllss
1977, pl32; Jarvik 1942, p372—481), :

RERX,WKAVTNERNERNEEWRSHEUTILMEA: .

l. BRERE R perichondral bone ZHEX, X E&HLEE. ., Lmﬁﬁﬁﬁﬁﬁ
VBN,

2. FHOEAL, BB R SRR & 2 A L B =R AL, ﬁﬁMQEﬁﬁﬁW#&‘%@ﬁ
BRAEE, dedld e
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3. BERE EEARA R A LUGK— KB & 1 L, MR A 4 T AR
(1) BRI IR AR A R, RGBT BB SOl — BLHE B Uk,

(2) BRGSO A BT , Y02k, B 5 X A 34y U RBTE R B AT & 320
(3) DOEBAIE AR B BIMUE

(4) AECE SN BB NI TERIET ko

=\ B

YL BT SR A R 0 5 TR A : FUBhA . B8 A A BRI
BRI IELLE, B SRR S R B Mo

L 58%& (Jarvik 1942, p372) B8 OREL(HREAEETNDH XS Jarvik
RORER AR b (R L S TORE R 3K , SR BESMI T phy B O DI X R R 4
AT BHRER K. OMBRIA S XMIREE BEA B, B DR ILHR.G
PR, AR e S A BT 2

2. 5@i4a (Jarvik 1942, pd76) 1L OWKABRIEHARBRNSTS
B ADEAET, WRABRXEXSBXSIHREBNYERL, EEHATHER
Ko BRARFXEIRBELLEY, XEFHATNRE, © Jarvik R R F SR
XAKHARE. OUBIN LR o h R e g ahREA,

. 5Bttt 2 Miles (1977) 1 Siave-soderbergh (1952) A% HIR, BH
AR BIRRE R AW LRI 2 Holodipterus MR X B AWM XA ¥ &
Griphognathus MR HRIHE, LRGELSHRELEHY%Ro :zﬂﬁ%ﬁﬁ%&&
AP R, (B IR B SE4) TR ik A B B 7E (L5 W A8 P ok LR 4R R

4. SPERMAILE: 7 Bertmar(1966), Thomson (1965 ) % B[ 4 il fa Ak h
HEMBRXSTEARE, FSRELXHYHR, X—HASHREYE

5. SPE%LLE: /0 Fox (1965) M RBEMERKMMA b, Eﬁ&iméﬁﬁﬁl
19, RN BB

m, B

MR AW B REER rostral tubuli 15?

Rostral tubuli X445 2T 1971 #£5 Thomson Fl Campbell BhREIT Mt
A, Campbell 1 Barwick (1986) 345 T 81 AU LYE (Thomson, Campbell, Barwick,
Miles, Sive-soderbergh) JGE X224 “They are most diverse and abundant in the
rostral and symphysial region, where they consist of long tul‘)es that ramify to form
a roughly bilateral interconnected pattern beneath the dermal bones. We refer to
. these as rostralsymphysial tubules. Miles (1977) £ K¥gHi, YIEBRY tubuli B pih £
EE YR, AR IRER, D%, Campbell F1 Barwick (1982, 1984,
1986), Cheng (1989) % AthiEiH tubuli Six#& v, VI FELRA,FREHE5N
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K REREREHHREZIHTHOESTDE LOBDRA EHR W L, Sive-soderbergh,,
Miles & H tifarh b5 #a58E 2 dy perichondral bone ZH %o

S K B I N R U Ly S R T R RO 5, 3K — 5 55
ARy tubuli ARERBEUCER L B 4), FERRAMABMMERLRE, SMERGE
HERASEGEKRR  BARNEML AL, BN SRRRE RS THKABY, XATLIM
BR/INESERBOEAE Y. TUBH, HRAX—EHSHEAYHRA wbuli EFEM
# (Cheng 1989), fEHINATRILIPRR rostral tubulio EX B FE—DRAEE,
Bt G T S REREEL THEKA (Cheng 1989), HTHRAMMRE, KITAEE
B ETE Youngolepis-Powichthys FYEEHX2—M L BHMR, i LA AT KPR
X—RGRMOAEAE MRS HTX—ZFESTEAABCRET X —3E
HEEAEX—48 LSRR BTHMEAER, RITREFIXNERKRESEHHELEL
HIFLE¥ (grp. so) (Chang 1981, p70) 5 FHHY wbuli FLEEENRAENEHL LK
BR % 53X B0 0] A et — 2 B o

A A 1k, FTRILAIER M X AR B RE RA N FEN S R R IR AL
& (BREREZEPE TS Disbolepis) RZAEEANI Youngolepis-Powichthys BE
(Chang, 1991), XRHE R DLE 1E X — Sk BERO T A5 HE 2 — , b7 Sh BT £ 4 4
BIINESZRARTENES KIEZ —

RS T ER R S S S 5 AR RTR R R A EE TR AR ED N
e BESE R B BRSO R D s B E e AX AR BB WE

FEGE, B E R akXERERE, b —H 808,
(1991 49 7 20 BUCHE)

m ¥ #® 9

(abbreviations)
A(aon) canal of orbito-nasal artery JEBREIKEH
B(bv) canal of blood vessels [fi&4FH
C(cav. nc) cavity of nasal capsule BAZERS
D(c. ast. pren) canal of prenasal nerve anastomosis BRMELYSTE
E(c. n. pr) canal of nerve ophthalmicus profundus JR¥EhZE
F, FR(c. r. buc, ¢. rr. buc) canals of 1. buccalis and its branches T HEM WA TE
G(ec. 1. pra) cafal of r. frontalis anterior of n. pr IRE T WIS X -HRI &
H(e. 1. 1n) canal of r. lateral narium of n. pr REFT AT -NBTE
J(e. 1. mn) canal of r. medialis narium of n. pr RIFEFTHF-MBFEH
K(e. r. mx) canal of r. maxillaris &%
M, MR(ec. r. 0.5, c. 1r. 0. 5.) canals of r. ophthalmicus superficialis and its branches JH¥ERZRI'ES
bs |
N(c. r. perf) canal of r. frontalis perforans of n. pr [RIEF4F-HIAZHE
O(c. 1. pr) canal of orbitonasal terminal profundus branch passing through the

" orbitonasal canal BlEAESNREMENTE
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P, PR(c. r. prd, c¢. rr. prd) canals of dorsal branch and its terminal branches of n. pr PRIEHH
' ZE XM BRI E

Q(c. rr. pal) canal of terminal branch of r. palatinus BT HIREH T
R{c. r, pr) canal of ventral terminal branch of r. mn HBAFHEFE
S dermal bone JERE

T - endoskeleton PYF 8%

U(ioc) infraorbital lateral canal §EF (U£E7%E

V(c. n-b) nasobasal canal BFLE

w1 orbit JRIE

W2(c. on) orbito-nasal canal [ERE

X(pmx) premaxillary teeth Fil I &-E 15 '
Y (soc) supraorbital lateral canal fE | MURE

Zz tubuli (meshwork of bony tubules in rostrum -Ffi/NEH

& % X &
KRS T/ -1981: ZEARBEREAHABEARNRENRREZ, PEHZ1,60-72
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ON THE MESHWORK OF THE BONY TUBULES IN THE
ROSTRUM OF YOUNGOLEPIS

Cheng Hong
(Depe. of Biology, Peking University)

Key words  Youngolepis; Tubuli (tubules); perichondral bone; nasal capsule; ramus oph-
thalmicus superficialis; nerve ophthalmicus profundus

Summary

1. The walls of the tubules are composed of perichondral bone mainly contained the ele-
ments: P and Ca. But the internal surfaces of the walls contain Fe, Al, Si besides P and Ca
permeating through the walls during the period of the fossil formation, the outside walls are
surrounded by quartziferous materials.

There are almost no rooms between the walls of the tubules and the dermal bone some-
times, also the cavities of the tubules communicate with the spaces of the sponge bone in the
dermal bone in some places.

2. The meshwork of the tubules mainly supply the passages for the nerves: r. ophthalmicus
superficialis, n. ophthalmicus profundus, r. buccalis and r. maxillaris; also for the vessels in
the rostrum. ‘

The features of the branching and courses of the nerves (bony tubules too) are as follows:

(DR.s. 0.{c.r.5.0){r. 0. Iat in Chang1982) has branches accompanying n. pr. and enter-
ing into the cavity of nasal capsule. They leave the capsule afterwards and innervate the su-
praorbital lateral-line canals.

(2) N. pr (c. pr in Chang, 1982) supply the dorsal-lateral part of the snout. There may
be a prenasal anastomosis between the ventral branch of n. pr and medial terminal branch of
the r. palatinus.

(3) Branches of r. buccalis (c.r. buc) merge from the ventral side of the snout to inner-
vate the infraorbital lateral-line canals.

(4) The r. maxillaris and the r. buccalis supply the lateral part of the snout.

All the tubules undergo repeated further division to form the meshwork in the rostrum.

3. In comparison with osteolepiform, porolepiform, lungfishes and amphibians, the enter-
ing of branches of r.s.o. into the nasal capsule is the same as those in lungfishes in which
living this feature is definitely mentioned.

4. Is the meshwork something like roatral tubuli in lungfishes? Based on the analysis of
the structures of the walls, the courses, the function and the close relations to the lateral-line
canals, and the dermal bone, referring to the definition of this organ given by previous au-
thors (Campbell and Barwick 1986), the answere would be in the affirmative. Chang (1991)
has mentioned this character as a feature shared by Yowungolepis, dipnoans and porolepiforms.
But the amount of the tubules in Youngolepis is less than those in lungfishes. We may take this
difference as the character of this group Youngolepis-Powichthys. the further study is needed.

The other problem left is the relation ship between the tubuli and the group of pores for
nerves t0 cutanecus organ. -
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] R # A
@ I I (Plate I)

1.gwma (V9528) LBVREWE (S BB . #EYEEYL 0.5 cm(1, Optic microscope photo
of the transverse section through the rostrum in Youngolepis V9528) X5 2.8 & (V9528)

KEYBHEIE SV PERNMEAEBERF DA | P ELRENE): o B, b BAR, ¢t kA

B, d: AE. EARHLRIIEE (2, SEM photo of the bony twubule in transverse section
mentioned above) to show the wall structure of the tubule, a. outside, "b. dark layer, c.

second layer from the inner, d. inner layer), X75 3.BE/NESEERENXRNBEMSERA. &
KR 1ITFERSEREZHESRER, #k 2 RBAEREERENEREENSR (3, SEM photo to
show the relation between the bony tubules and the dermal bone), X770 4.ffigi Chirodi-
pterus australis YR E B RSEHA, L RA T EE(4, The wall of the tubuli in Lungfish,
Chirodipterus australis), X190 S5.¥%[E 2 hKFH#T X-HELEEIMFE, REETERINEE,
(a. b.c. dEXINE2) (5, Atlas of the X-ray energy dispersive to show the element
composition of the tubule wall mentioned in Fig. 2),

& 11 (Plate II)

6. KA (V6179) LFEHE a—h, RER/NEWA XTI M. FRIFFARRMRERBEIY R E
F BRI HERIE: a—111, b—9%4, ¢—85, d—79, e—55, £—36, g~33, h—13 (6, Grinding drawings
of Youngolepis V6179 to show the branching and distribution of the bony tubules),
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