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III.— .In Knrh/ AnniUilymm of llf Chivk.

By PuorKs.soit Ramsay Wiihiht.

Biological Dcimrtiiu'iit. Inivfrsi*}- of Toronto.

•
III ad .May 23rd. 1»'ifi.

The enihno which is (h'scrilanl in tlie followinj; papea wps prcpan'il

and soi'tioncd in .Tiirio, i!'0.^, f„r cla.w piirpost* I'ut ite ahnormality

did not attract attention until it was hnm^'ht into '' o laltoratory. I

nm, therefore, unahle to figure the surface view, nntl m> far have not

hail liisure to model out it.a most indrwlinj; ft>nturc->.

The series contains ".'00 -^eition;! of 1.') micnuH in thickness, cor-

respondinp t(. a length of :"« mm. in the hardene<l lou-lition. The ejtg

had hwm in the incul.iitor for ?l hours, hut. 10 somites havn- lieeii

ol)sen'e<l, it was marked ns practically e.|iiivalent in a,','e to Duval'u

rmbn,-o of -,'0 hours (No. 1, Fig. 80 and PI. XVI).

Ft wag noted that the incuhator was running at a temperature

s..mf'vvhat higher than the nornuil. which may account not only for its

more rapid development l.ut also for its abnormality, as may be

inferred from Da^este ( .
S, page VI I).

Ilertwig <So. 3:- 1. I, p. W3) and others iiave reniarkcil on the

rarity of casrs of Anadidymus in Sauropsida in comparison with the

Tchthyopsula. This case is of particular interest, b.iause, unlike Holf-

i/i.mn's (No. 4, page !0) there appe.ira to he no indication of a doulde

pr.. 'iv.. ^^rwik, and, therefore, it is to be placed in the same category

with i *iire=.tt. ., embryo (No. 2 Plate 10, Fig.^. 5 and tl), and possibly

'

t of Mitr.nhanow (whose paper I have not been able to consult)

l.v ii-st!T (.\o. .1. 'u'c 88). The occurrence of such a ca.so

••>v pinion, invalidate the argument of Kaestner that

ar- priniiti 'ly double (No. G. page 141). because it

y. ujK'n the degree, locality and method of the inter-

'wo compor nts. whether an organ shall appe:ir double

i -lire of -.vlion l-H (Fig. l:'.) would not be suspected

iron; m embryo otherwise than normal, while the inspection

1W> (^ i3) '? cnce -liows that each half of it in reality

embrv). From this point, the intorf..'rence

: ..mplete t' m cephalad, so that in the backward

\f nth.ik .-egior (cf. Ilertwig, No. 2, pp. 895

' ,»ears to be single.

»_ rlt!

'o a <lr'

ah, iS hec!:

!-0Wt: i' the

.ind 8;m', the c .bi-.

1
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Attenti.m ,n.wt b- vMo,\ to .l,e ..tra< m t!.« .notl.o.lof intor-

fororu.. -n tl... h.-aa-r..,,,,,. „f n,v ..nUrvn ;u,.l tl.at m '^"''-'"'^
^

<
^''-

";

Tuf VII) 'vh.-ro th.. ventral «.irfnr.-. bavf mterforod m-ro than th.>

,„„„!. the result ..in, . .in«le heart an.l
V''-''''; ''-'?:,-;:i" ,

„ aoul.le h.-art and n .jjlo hrain (.t. n.y .«uro ..)• l'^
1

-

interf.-renc. b.n.nu. cau.lnd n..,r. and n.orc truly -»^"" '

-; ^^
chorda> at fir.l widolv divergent ( FIk- l"». ^'ventually fu.e. (P.^ U).

1 now proceed to tl>e do. rip.ion ..f the variou., -»..en. of or.on.

NKKVor« Systi-.m

•t I ,!.„. .H.tl.m I- (Fi". '>) thnm;.'l> th.' rfj-'ion

\a 11 atlirt ii"-l)<>int, I select i><'('ii'iii i - i ' '^-
' ... ,

., th ; el.clcl. Tt i, ea.y to understand ho. the eondtt.on hero

' '

.,.„, „ ,..„ „r.x d frniu the normal state as >" n m

.Cl-'K^r -'l: r'T^tloeud-ry. have h^ninelined with

he r do,. .1 .,nf., -. toward, eaeh other, and have .nt.rfered in u h

vv hat t... rival and left lip. of the neural groove of the oaejuue

", '

1 „, t., : -ht and left Upn of that of the other. In tht* w y,

; , ,.„„ is U„; f„r the eon.pl, te .iovelop.nent of the - med.an optte

ve.iei:\vhieh. eon.e,,tently. are very '"'""te (o.)

J';;/;-;:
fusion are .till noticeable and it is obv.ous that that o the lell and

t lip o the ri,ht and left eo.nponent. re^p.^ttvely (wlueh now fonu

;. o ..f the co;,p..i.e neural eanalU« less complete m sue
.
a way

),.,t some mesoderm < 11. have intru.i-d into the neural ennal at ^h *

pt The double character of the neural canal i. brought s rongly

o t bv tl two infundd.ula which diverge laterally towanL. the two

Umd-forL^ut end. (ph.) beneath which the .lightly tluckened patche.

of ectoderm already indicate the hypophy.es.

It is l-« ea.v to interpret the preceding sections (Figs. to \),

but if tw. component, such as are represented in Duval's .Mg^ ^o2

have interfered in such a way as matenally to reduce m sue the en-

tiguous halves, then it becomes apparent that the convex Hoomf tu

compos.te neu'ral eanal in figure 4 is formed of the lelt and ngU

brain-halves of the right and lelt components wh.cii have tuscd in

the r 'ion of their do. al neural sutures, while their ventr.l sutures

ar^ still wtdelv separated. Still further forward (F.g 3) the.e bnua-

halves are fu;ed so that the mo.t anterior end of the neura^^ ana

(FiL ^ and 2) is formed of the lateral bram-halve* only ot the tuo

components. It is noticeable that the separation of the brain trom the

ectoderm has apparently taken place sooner than is normal (No. 3.

Vol. 2, page 2b-i).
. ,

,

In the dienecphalie region (Fig. C) the brain >s much eonipressed

from side to side hut it soon widens out into the mid-bruin (tig. .)•
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In tl.o tritri-iniinu r-.^i^n ..f tli.' l.m.l-l.rMii. th,' ii.muM .anal i. ..i.-m f"t

•om.. thirtwn ^cttioiii, hut M'^'- ih,- nu.lit..ry nvion '^ rPiulio.1 it is

apain d.wfd ns fur n* «..ti..n SI. iwar wlii.i I"'ii"t 'Ki.'. ID tli-T*

I npiin a fniliiro to cI.h.. for n frw ^.vtiuiH; tluT.Mlt.T. h..«,N.f. the

caiial is clo«o.l uH far n-. I'o, ..n I'-'O. Fi-. f,'. I..hiii<l wmili I'-iat the

groovf in. lit f'ir*t nurriiwly. iirnl tluii wnlrh. n|Mii.

In s.M'tioii If.o (Fijr.' If.) tl'o finion of tlw \riitr... ill • tht

neiirnl kmovi! nn.l tlu> iMfvlinnl \<i"/\w an.l i-* .mitinur.! in tli.- f-.tlow-

iriR wvtions (Fij:^. IT-'JO). tlw comi.l.'t.' fti-i-.u ..r il ,t(„t(n:i. .
h.r.ln,

,ncso.l..nn iiti.l cMlo.li.riii lioin- att^'in.'.) nt tii.' 11 "-Hi -<li"'' (
^''•-'• ''^)-

B.yoial thi^ IH'int we ciiti I'anlly ^p.-nk "f n n.Mir.il -r"..v,.; tlic t.^t«t

wftion ( Fi-. VI). Mi.lfo.l. -1,..«^ iiri lui-yii. ii.tiir:il li-.nv «lii.li i.- not

umonimoii in tin- prmutiso -roovo ..f normal cnl.ryo,. an.l iiy >'< tioQ

100 all tra.cs of t!i.' ,.riimtivo streak haw ,|i,iip|M.aiv,l ami ilu' -.rininal

area present, a norn.al appoaran..^ ( l"
'J-'-

•••'•>• '""' '"''M'^'n^""' "' '".v

Fiffiiris l.V.'V with tlioi... of Il.-rlv.i^r (1 v., Fi.ui. .'.:!»;-) 15, p:i;:<- si")

gliow^ Unit tin re is littln ,li(T.>nnu.> fx.t'pt i" tin' ks>« anionnt ol . 1
.,*u.-e

of tlio ncn-.l rnnnl. an.) w.tlmnt an insiH'ction of mtion.- fMrtluT

forwanl. it wouKl bo imp...^il.U- to dct.'ct any symptom of '• .Ui-lKitas.

N'oTi'Ciinifn.

Th '-nn ''lot tlu- two noto.hor,!; alroa.lv hcon «i:ni<'iei!tly

referrc. u) l the .lin.l.T ivj:ion ; it o:!,y remains i,. ,all attmlioii

to their Ta.hial increase in size from their first appearance in seetmn

9 (immediately h..hin.l TiLMire .'.) till their fusion in «ect,on liU. nUo

to their ''railiial eonverp'nce lo this point.

Mi.-^()ni:i;M.

.\s alrea.lv rmiarke,! tlieir are ten somite-, ami thi-= is tli- la^e

M-ith the "meilian" series of fused -.miites wlii.li lie .•xaetlv ,n the

same plane as the Intonil oms. Of th.' "median- series, -'e seven

posterior are better lemareiite.l than th..se further forwan;, .1 are

sometimes uot<.hed on their ventral surfaee. The rudimei t f the

Wolllian body may be seen in the region repre.sented in Fi,i,'s. '•.> and I:!.

VAsctri.Aii Sys, \i.

.V convenient starting-point for the description of 'he va-^cuhir

system is the region depicted in Fig. m (se.tion ('.:). whe- the vitel-

line veins are perfectly normal, and the only thing tlnu a -ts atten-

tion is the
'• median " descending aorta. Fig. !• >ho\vs tii ii the vitel-

line veins have not become fused into a single licart a.- •\ a normal
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embn-0 Their endothelial tubes remain independent throughout, but

heTlanchnic mesoderm^ does not at tirst d.p in v-y
-^^^^^^^^^^^^^

as to furnish an independent wall for each heart. Further forward

ho^m-r it does so Fig. 8), and eventually th. two bu^bs^ ot tho

heart are widely separated and enclose between them a portuu of the

heart are wu y i
^ heart-tubes as seen in I'lg. 9

common ccelome (Jig. ') liut tiie iwo ir-.i

„„ the

do not contract gradually into the condition .een in Fig 8, on the

.ontrllre is a marked constriction at the opening of each heart

int h?bulhus. beyond which a ventricular cuMe-sac extends eephalad

for a few sections on each side.
, , . j i. „i,«,.. fViP

The picture presented by Fig. 6 is best calcula ed to ho. the

anJor d'l plicitv'of the vascular system, because -'- each bnlbu

:; rcuhes ?he s'tomatod.um it divides '"^o two ventral aort.^ Of

thc«e the lateral aorta, alone form arches up the sides of the pharvnx

for he median ones iiv.=t anastomose below the phanmx. then subdivide

Ifoifr small vessels which bend round its a^t^ior surface nd

f.nallv open into the large vascular space represented in ^^^^^^
nted between its anterior diverticula. Tracing this space bacUards

dorsad of the composite pharynx, we first find f"- --%!-
^J^

those referred to above, which soon, however, fuse into the "<"•«"

1 no4r This retain, its size until we reach the segmented region

'rtt em rvo,!^^ vlileliit tends to be obliterated opposite the somites

nd to expand again intcrsomiticallv. The "' lateral " dorsal aort. con-

duct themselves as in a normal embryo, and the same may be said of

the veins as far as they are developed.

Entodtomtc Tract.

rroeeedin. cephalul from Fig. H in which the median ridge

formed oTth; median row of somites alone distinguishes t is ™m

he entoderm of a normal embryo we find nothing remarkable u 1

1

bout mhUvav between Figs. 8 and 0, there t^^^ lateral pouches of th

pharvmx reac-h a little nearer the ectoderm in tbe -S-n o th fi

^ill-clefts but a few sections further forward (I'.gs. G and o) tlie t.vo

^tlmlJoIia at once arrest attention, as do the two anterior diverticula

corresponding to the pouches of Sa^el of normal embryos.

and
I venture to enter a mUd ^^^^^ ^^^^^J::^- ^n^rrn'oSeu^r:

6, p. 128) on the usage of the ^^ord. 3'^*"P't.";;^,^ji^ mesoblast," an.

Surely, if It 1. desirable to have m""-
T"//;^^ ^^^m t^em instead ot

•splanchnic mesoblast," >t
«-°"'f .*'^^^f^^/e con,'^"t'y "^'-'^ '" ^J^^'^nate

using terms Which ..re in>..ted and a^-^
--,,,, ^y one meaning for

r;:tat r/LlJiris^nof::restrieted. A ..euronectid does not s.i.n on it.

" pleura 1

"

'•
-t

!

.>[ tl
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In concluaion, in spitt of tlic apparent posteriDr simplicity of this

embryo I am of tho opinion that it tun bwt be explained by a^isuming

a double gastrulation at po'nts very close to each other on the surface

of the embryonic area.
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EXH.ANATIONS OF TI'K VUiVMKH OS PLATE.

l^nce^'r toM!;; ^':n,^^:S":^r ^^rr^',/^;.. l .^ ^ ana t:6 for «.ure.

one-ihird. so that the magnincntl..n Is risiH'Ctlvilj bi ana

j'i„g. i.4,_ Nos. t, 5. 0. and S. nf the series, through the fore-

lirain.

Fi„ 5 -No. 12, throu<;h the anterior Wind encU-rh.- of the

phnr^nx. Ov. and ov' the right and left optic vesicles ot the r.ght

"'"^;rG-Xo 19, throu.a the slon.atod.a of both component,

and the'^dieneephnlic repon; round the composite pharynx are grouped

eight arterie.; two ventral, and two dor.rl aorta, on eac^ s.de

"
Pic r_\o. 3.3. througli the mesencephalon. ^ en rad <u the

p^nrvnx'ar; the two aortic .,ull.s; dor..!, the

'-•'''-/^J '^f
^•^^^'

united into a single vessel; re. ectodcu.ic recess under he head.

Figs. 8. 9. and !0.-Xo. IT. 5.5. and iu, respect.vely, through the

fifih seventh and eighth, and ninth nerves.
^^'

'^C il.-N". ^'^. ''"•'•'•^1' ""' ^«-""'^ into.-mite. Tne median

-lor^al aort;r have given plare to a mass ff mesoderm.

.n. in Tize.^'and the mesodermie mass diminishing. The rudiment of

the Woiman bodv is seen in this and m Fig. U.

Y\cr l,!.-Xo. 131. the chorda^ have fused.

Figs. 11 and 15.-XOS. 150 and 154. the chorda and the wall of

till, npnral froove train in ?i7.e.
'^"

f!"i,-._::o! l.iO. the beginning of the fu--on between the floor

nf the neural —oove and iborda.

Fi^s i: 18 19 and ^O. - Xo. 1G4, l.;8. ITl and 175. respectively,

show th^" progressive fusion of the neural wall, chorda, mesoderm and

''"^^fT" '>1 and o-^- vo^. ISl and ISC. are through the hinder end

of the Smitii-e st;e^ik. The former shows traces of an oblique fissiire^

Pi!,. -v^.-Xo. 19fi, shows the nature of the mesoderm behind the

primitive streak.

^m

1
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