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C. M. Cmip, Factors of Form Regulation in Harenactis atfenuaiq,
III. Regulation in :Ringse.
Rings are formed from cylindrieal pieces of the body of Harenaetis by
the union of the oral with the aboral end about the whole eireumference. Theiy
formation can be induced experimentally by removing a |

ng commonly undergo a revolution about
the line of univn between oral and aboral ends lies at or
near the his position may ocenr,
In but wsually one or more groups
ine of union. The tentacle groups consist
les — in my experiments from one to twelve —
pproach to a perfeet radial symmetry, the one
extreme beiug u series of tentneles on each side of the line of nnion, the other
a perfectly rs ;Y aitr group.
ups along the line of union is very irregular
i apparently not determined by spy factor direetly connected with the
inal organization. Different deg:
i 3 tute a factor i
ases the groups ap
tentacles from the of the piece, part from the aboral
Often ora ant pear, i, e., tentacles in th ition of which both
oral and aboral ene 2 part. In other eases the whole group arises on the
Differences in the degree of injury of the two
of the ori polarity,

rmation of the ten groups und
& mew polarity and in greater or less de !
The original polarity disappears to a greater or extent in consequence of
the union of the oral with the aboral end. The ishment of the new pol:
aritles and symmetries s undoubtedly due to local factors in the regions where
the gre nppear.

These cases of r iom, like ogarded
as 8 breaking up or f m in consequence of decrsase
or elimination of the d of asexual
reproduction, the differentistion of new systems being the result of the localis-
ation of s of growth at varions points in the 1es of the picee.

dial symmatry.
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The Effects of Altering the Position of the Cleavage
Planes in Eggs with Precocious Specification,
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T. H. Morgan.
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Eingegangen am 21. Januar 1910.

By precocions specification 1 mean that the character of the
blastomeres is determined at a very early stage of development. In
somewhat this same sense the term determinative or mosaic type
of cleavage has been used by embryologists. But the word deter-
minative may be used in a double sense, namely, to imply that the
specification is determined by the cleavage; or that the cleavage of
certain eggs is more fixed or definitive, i. e., less variable, than the
cleavage of other types of eggs. I wish to avoid both of these
implications for reasons that will appear later; and therefore I shall
use the words precocions specification or precocious type to imply
that the first steps towards differentiation (specifieation) may take
Place early in the egg without implying that it is the result in any
f:l?;:&:_':r I:t.rfllcm':u_r_:e process. In fact, I shall try to show that
it is the
mather thy

ation exists between the cleavage and specifieation
cleavage that follows the potential lines of specification
n that the cleavage determines the specification of the

The ]'r_-[il_u\rl'n,’:

o experiments with the eggs of the ascidian Ciona
Miestinalis and

of the annelid Nereis limbata show that the results
f the egg with a precoci gpecification are differ-
from the results reported for the plastic eggs of the frog and
® sea urchin, Oyr knowledge of the effects of compression has
::h " E:"“f ntirely on experiments with the latter kinds of eggs,
wicklungprmechanik, YXIX 14
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which in other respects also are known to show the opposite ey
tfreme of regulative bebavior from that shown by eggs of the precge.:
ious type.

The Method of Applying the Pressure.

While there is no difficulty in obtaining a graded series of egpg 8
to compress to thy o8

compressed to varying degrees it iz difficult
same degree all of the e of a set. :
cover-glip supported at one end by a piece of paper or cover-slip
suffices, The important conditions in determining the pressure arg .
the amount of water, the abse
of drying. Unless precautions are taken the egezs are apt to flow
over the snpport when the cover-slip is added, and becoming caught,

For a graded series a long

make the support higher than was intended. The drop containingi&

the eggs shonld be placed on the slide sufficiently far from the
supports to avoid this diffieulty. Tmmediatly after mounting, the
slide should be placed in a moist chamber.

When many egzs equally compressed are required the cover
should be supported at hoth ends. If too little water is ndded the
cover may be drawn down between the supports by eapillary action
and compress the eggs more than it does near the supports. Unles:
the supports are broad the cover-slip may be drawn down more ony
one gide, und unequally compress the s. If the supports are
small four shonld be used — one at each corner - Mass resulisy
obtained in this way will suffice for some purposes, especially if thef
preparations are carefully examined and those excluded that do notg
comply with requirements, but where it is necessary to make ount i-n_
detail the relation between a special type of cleavage and a give
result, isolation experiments must always be employed. The extent

of the compression is best measured by the diameter of the egg inf

relation to that of the normal egg.

The Relation of the Pressure to the Axes of the Egg.

In the experiments that have been described for the sea urchin®

egg little or no attention has been paid to the question of whetherss
the egg Was compressed in the direction of its primary axis,

from the sides: and while this may make little difference, so faf
as the location of the following cleavage planes is concerned, :
may possibly make a difference as to whether normal or abnormal

ce of foreign particles and prevcntiou_;?’ 3

e

- When the follicle cells were
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embryos develop. These experiments shonld be reexamined, I think,
from this point of view, especially in regard to the 16-cell stage,
which seems to be determinative in regard to the organ-forming
properties of the egg

In the frog’ the black and light hemispheres show approx-
imately the position of the primary axis. After fertilization the
presence of the gray area gives also the location of the right and
left sides, so that it would be possible to determine accurately the
direction of pressure. Whether the production of a normal embryo
is independent of the position of the cleavage planes with regard to
the axial relations of the egz does not seem to me to be sufficiently
determined, although the results so far as published seem to indicate
that normal development may follow irrespective of the alteration
of the cleavage induced by compression. As will be shown for
Ciona and for Nereis the position of the early cleavage planes is a
matter of vital importance in the development of" the embryo.

Compression of the Egg of Ciona,

The egg of Ciona is surrounded by a corona of follicle cells
that extend far out from the surface of the egg membrane. They
become flattened against the egg membrane when the ege is com-
pressed,

Within the membrane are many test cells,

At the moment
when the pressure is applied a curions phenomenon often oceurs; —
many ef the egzs become flattened on one side as shown in Fig. I,
Fig. IIT 4, a depression that imitates the beginning of the cleavage
furrow.  Within a few minutes the egg expands
€€ membrane, Fig. 1117 When the
cell stage the blastomeres, are often

gain and fills the
gg is compressed at the two-
partly separated, Fig. IB—F.
Sometimes an opening appears in the middle between the blastomeres
and makes them assume the form of a ring, Fig. 1A, J.

~ I'have had some difficulty in explaining these effects. At first
It seemed that the results were due to the follicle cells becoming
Pressed against one side of the egg and flattening it, but I found that
shaken off the same result followed.
b then seemed possible that the test cells might become crowed
to opg end of the membrane, but sections of the egg failed to reveal
30y special accumulation of such cells in this region. The membrane
°h dhe ege was found to be turned in, but it is not certain whether

this ; . 3 3
18 18 the result of the hardening reagents or occurred before hard-

14%
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cning. Such a process of buckling of the membrane wonld however
explain the phenomena,

When the eggs are compressed before or soon after fertilization
there is no indication that the eggs orient under pressure, but as
goon as the segmentation spindle begins to appear many of the eggs
turn as the pressure is applied so that the spindle lies parallel {g
the compressing plates, and in consequence the first cleavage plane
will appear in the same position as in the normal The orien~
tation of the egg may be due to its slight elongation in the direction
of the spindle, or to its being more resistent in one plane than in

another. If the elongated egg had the form of a eylinder any side =

would have an equal chance of lying against the compressing plates,
but u8 a matter of fact it seems that the poles less frequently lie
against the plates that do the sides of the as shown by the
excentric position of the spindle that ean often be ohserved. It3
may be flatter at the sides, or else,

appears therefore that the egg i
r in differents

that there are differences in the resistamce of the
planes. This point requires a more careful study.
The eggs of Ciona were compressed at different stages eithers

before the first cleavage or after that event, and released from pres-
sure at different times. Almost without exception abnormal embryo
were produced. In the earlier experiments no controls were kept,
sinee it was assumed that
duce normal embryos; and while this is true for the great majorit
of eggs from animals that bave not been kept too long, it is no
universally true, and is not true for eggs that have been long in th
oviduct. Animals kept in running water for 48 hours, or longer,
contain eggs that may fertilize perfectly, but produce abnormal
embryos. Therefore it became necessary to control each set of egg
that was used and to avoid using eggs that were more than twog
days old. Moreover the eggs of a single individual were in ea
case kept apart, althongh sperm from several individua
ally used.

" Ciona deposits its eggs regularly at about daylight. Individoa

bronght into the laboratory and kept in rapidly running water Wik

retain their eggs for several days, and larger numbers of e
be obtained in this way, but at the risk of producing abuorms
embryos.

The following experiments give the most instructive of

observed.

that have segmented normally pro-;
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Experiment I. Eggs fertilized at 3 P. M. were put under com-
pression at 3.35 P. M., and left for 15 minutes. When taken out the
eggs were beginning to divide into two cells. After 24 hours not
more than 2 per cent of the eggs were normal; the rest abnormal
to varying degrees. The controls were all normal.

Ezperiment II. Some of the same eggs compressed at 3.30 P. M.
were removed from pressure at 4.05 P. M. when they were in the
two cell stage. Not more than one per ecent were normal.

It is evident from these two experiments that pressure applied
15 minutes before cleavage sufficed to produce an abnormal resnlt
and the effect was more pronounced when the eggs remained unr]r:rl
pressure until after the cleavage was completed. In both experiments
the time was sufficient to affect the position of the cleavage plane.

Experiment IT. Eggs fertilized at 11.20 A. M. were (‘f:mp!'f:sét'i]
at 11.36, i. e. after 16 minutes, and left until 11.51 {or 15 minutes
under pressure). Some of the embryos were normal, others ab-
normal.

I‘:_le‘:l'illn'llf IV. Other egzs of this same lot were compressedl
at 1150 (after 30 minutes) and released at 12 and at 12.10 or after
10 and 20 winutes respectively, In both cases normal and abnormal
embryos were found later.

Experiment V. Other eggs compressed at 12 were set free at
12,10 when they were beginning to divide into two cells. More
of the resulting embryos were abnormal than normal. ‘

Experiment VI. Still other egrs compressed at 12 were set free
at 12.:30, Few normal embryos were produced.
bl s et & Dl T e o
3t ﬁm‘ﬁme‘ ”.J‘ di\_gn.; f;\'f ‘(_1 er th?. gnrussureelﬁ:is applied

g %L_nn (. 1. No i_.i’_[ll‘l'ﬂh: were !-uz]rt_. it is true, but
; I BC normal embryos indicate with probability that
the set as a whole was in good condition, since as a rule ::]] the
eggs of a set are normal or abnormal.

I s i ( :
u order to determine whether the flattening of the egg produces

;; ﬁzhet}i:ml[.?:}]l development, or whether the effect is due to changes
e fu]];:;-.,..“1“--e under pressure that produce the injurious effect
" ng tests were made.
i soﬁxpfﬂmure{n '\"_EI. Eggs were much compressed for one minute
on as t‘.J.]\L‘Il from the oviduct, then set free, and fertilized after
- u:‘:"mﬁi Inrorder that they might have time to recover their normal
All of the embryos were abnormal.
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Experiment VIII. Other eggs were léss compressed and treateq
in the same way. These too produced abnormal embryos but the
degree of ahnm:mnlity was less. The contrals for these two sety
gave nearly all normal embryos.

Experimeént IX. Eggs of another individual were compressed for
half a minute, set free, but not fertilized until four hours later. Many
eggs were killed by the pressure, but those that developed were

normal. Evidently pressure, as such, for a short interval need not -

produce abnormal results.

When the eggs of Ciona are taken from the oviduet the polar =
spindle is present in many eggs. It is conceivable that pressure 5

applied during the time of polar body formation might affect the egg 2
in a different way from pressure applied after the proeess had taken |
place. T tried therefore the effect of pressure after the egg had been e

allowed to ripen for one and a half hours.
Experiment X. After standing for ome hour and o half the

eggs were compressed for one minute, some much, others were

less compressed. After they were set free they were not fertilized =

for three hours. The embryos from the least compressed eggs were
all normal, those from the more compressed ¢ were slightly ab-

normal, the tail for instance was noticeably short and blunt. :
It appears that compression in itself if extreme may injure the

egg, but if not extreme the eggs may produce normal embryos.
Experiment XI. Another series of s from 4 individ

studied separately, stood for half an hour in sea water and the eggs)
were then compressed for ten minutes, freed and fertilized 45 minutess

later. Two sets produced perfectly normal embryos and the contrals
were normal; one set produced both normal and abnormal embryos
with normal controls. The difference in the two cases is probably
to be ascribed to difference in the degree of pressure. The fourth set

produced abnormal embryos both in the pressure set and in the controlig

Experiment XII. Eggs were compressed at once and left under’
pressure for 5, 10, 15, 20 minutes, set free, and fertilized after
45 minutes. Those compressed for 5 minutes produced abmorm
embryos except for one normal, Those pressed for 10 minutes pPros;
duced equal numbers of normal and abnormal embryos. Those pr :
15 minutes gave abnormal embryos, while those pressed for 20 mi3
nutes were all killed by the pressure except three that were very

abnormal. The controls were normal, The pressure had heen € "4

treme and appears to have been more effective than the time lim
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Experiment XIII. The last experiment was repeated with less
pressure.  The only difference between the two was that in the pre-
sent case all the sets were fertilized at the time when the last set
was released. After 5 minutes pressure both mormal and abnorma]
embryos resulted; after 12 minutes most of the embryos were ah-
normal, a few normal; after 20 minutes nearly all were normal:
after 25 minutes most were normal, a few abnormal. The results
show ngain that the time of pressure before fertilization makes no
difference in the results: the difference in the sets is no doubt to
be put down to uncontrolled differences in the pressure,

Experiment XIV. Eggs removed from the oviduet at 2.40 were
kept in plenty of water unti] 3.25 (45 minutes), and were then ecom-
pressed. Some 38 were set free after 5 minutes, and balf of these
fertilized at onee , the rest after 80 minutes (4’). Other eLEs were
set free after 10 minutes, half of them fertilized at once (B), the rest
after balf an hour (B). A third ot were get free after 15 minates
and fertilized some at once (C), the rest after half an hour (),
Similarly after 20 minutes, two lots (D) and (D') were obtained.
The resulting embryos showed the following conditions; — 4 normal,
4" most of them normal; B most normal, B most abnormal: € half
normal, half abnormal: ¢ most abnormal: I half normal, half ab-
normal; D' half normal half abnormal,

The experiment shows that normal embryos may develop after
unfertilized eggs have been compressed from 5 to 20 minntes.
It does not seem to make any difference whether the eggs when
released from pressure are fertilized at once, or after balf an hour.
It may appear that the proportion of abnormalities increases with
the length of time of compression, but I am rather inclined to think
that the results are due to difference in pressure, rather than to
length of time, The controls of these sets produced normal em-
bryos,

Esxperiment XY. The eges were fertilized at 3.13 P, M. and
compressed at 3.58 (i. e. after 45 minutes). Some eggs were set
free after 5(d), 14(B), 20(C) and 25 (D) minutes. The eggs had
begun tg divide at 4.15, that is, 15 minutes after the pressure was
applied, so thyt set B was about to divide when released from
Pressure, ang get and D bad many divided eges.  The condition
of the embryos corresponds strictly to the time of compression. The

4 set was normal; the B set had both normal and abnormal embryos:

the ¢ and the D set were abnormal. In other words if the pressure
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continued long enough to affect the position of the cleavage planeg
the egg developed abnormally.

The injurious effect of pressure during the cleavage stages js
clearly shown in the next experiment in which all of the eggs came
from the same individnal.

Experiment XVI. The following table shows the times at which
the pressure was applied, the stage of development of the egzs when
released, and the condition of the embryos after 24 hours.

Compressed at early 2-cell stage until four cell stage. Embryos
abnormal a few normal.
Compressed at later 2-cell until 4-cell stage. Embryos abnormal
a few normal.
Compressed at early 2-cell until 8-cell stage. Embryos abnormal.
Compressed at later 2-cell until 8-cell stage. Embryos abnormal.
Compressed at 4-cell stage until 8-cell stage. Embryos abnormal.
Compressed at 4-cell stage until later 8-cell. Embryos abnormal.”
Compressed at S-cell stage until 16-cell stage. Embryos abnormal,

The results show clearly that if the eggs are left under pressure
until the next divizion takes place, abnormal embryos are produced,
except in a few cases, when the 2-cell stage was compressed.

Experiment XVII. Eggs fertilized at 2.40 P. M. were compressed
at 3.40, when three of the four sets were in the 2-cell stage; the
other set was just beginning to divide. The pressure was released
at 4.05 P. M. when the eggs were in the 4-cell stage; and in another *
set at the 8-cell stage. Both sets produced abnormal embryos.

Other eggs of these sets were compressed at the 4-cell stage
and one set then released at the 8-cell stage, the other at the
16-cell stage. Both sets produced abnormal embryos.

A number of other experiments were carried out, but as no con- -

trols were kept they are of little value, except in so far as they
show that in all cases when the compression extended over ome
division the embryos developed abnormally. It is quite certain that
in most of these cases the eggs wonld have gone normally unless
compressed. Still other experiments in which the controls also went
abnormally are also omitted, since they throw no light on the

problem.

Effects of Pressure on the Egg of Nereis.

Through the kindness of Professor F. R. LiLLie I obtained a
number of male and female Nereis that were sexually mature.§
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Several sets of experiments were made, but a detailed study must
be left for another oceasion, since it wans too late in the .Eeu.s».'m
when I began, to carry the work very far. .

In a prehm‘i.n:lr_v u:x!\erirljeut some of the eggs were put under
pressure soon after fertilization and released at different times; other
eggs were compressed at the 2, 4 and 8-cell stages, and released
after the following division. The general effect was at onee ohvious
namely the formation of a few normal and a great many '.ﬂrlli.-:l'lli.'-L]I
embryos. An examination of the slides showed that in nhlnu-st every
case some s were so little compressed that they followed the
normal type of division, and it seemed not ill’lf-[‘-_rh:l}l}c therefore that
the normal embryos may have come from this source. Owing to
the small size of the egz of Nereis it is always possible that some
eggs escape compression, due not infrequently to the presence of
small particles of debris in the water.

It became n ¢ therefore arry i i i
{ ec ry therefore to carry out isolation experiments,

and since the third cleavage offers a eritical i
it cavage ofters a critical stage I selected this

particular division for study, The cges were compressed moderately
at various stages, and released at the S-cell stage. Those eges Lh':t
sllwwcd an alteration in the position of the third cleavage-plane were
picked out and kept separately. In one case, eges compressed ot
the four-cell stage, were not released until the 16-cell stage. These
too produced abnormal embryos
some of the eggs were compressed half-an-hour after fertilization
before the 2-cell stage; otherz at the 2-cell stage; and the 4-gell
212:1;9. They were released from pressure at the B-cell stage, and
2 of the eoiltioe
i I‘rn: were isolated .tu.n could be seen to bave produced a
OF 6 or 8-cells. Every one produced an abnormal
embryo.
L veven of these G2 were not very 1ormal, and in one dish
e W y 08 whe r i
i ]ere )l“u embryos when only one egg had been. presumeahly,
ed. 7 ; i
g _l ne was normal, or nearly so, and the other was abnormal
il » tales X
a0y in picking out the abnormal egg, another also got into the

]1;1’!&1:13 that had not s e T! 8
- ‘ LU 3 t‘"J’.LIu:I:h't! llh]]ii T ” an is (. (V] -}
] Ripoe o, ] lly: and thi pr iduced the

The ott i
ler egga, on the slides from which thes :
1 - y se abnormal em-
bryos came, were em
A_ Ewd}' of

i f the abnormal and normal embryos went far towards
= 10g the presence of the latter. It is known that in Nereis

also kept. Nearly all of the embryos were abnormal,

8 nnme 2 ot . .
3 rous oil droplets in the four endoderm cells run together
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icati Shifting :avage planes not only produces cells
gpecification. Shifting the cleavage p

i f o 2y hav erforn
that are of disproportionate sizes for the role they have to p ),

i lso the failure of the cleavage planes to correspond approxima-
t also fs }

; H 1 = ) o
tely to the regions of specification leads to surplusage in some organs
ely £ 8

and defects in others. } =8
) The i ptati the normal cle :

9) The interpretation of ] ey

is involved in the preceding attempt to account for Lim‘ r('..wulu_ of the
i Do the prospective stages in the direction

re process of the egg

iments, ireoti
compr n éxperimer . : % Loy
f 'iF:n specification take place during cleavage, or is the a;n(l' n
(1] B Bpe: 4 : 089 - are
‘an-'; that is independent of the cleavage process: ] '\\ n:
orotudle, \ ) itical in the e and that af
rertain cleavages are eritieal in :
robable that certain k. , . e
1"1 times dynamic changes arc initinted that determine the 111lm-e
such times dyns i . sl
f differentiation. In normal development the eleavage planes
course ol atd i J = e o]
i ] t when the pr
el ri se lines of ion, so tha
coincide with these li i . ;SR ppeem s
leted the future course of development of the cells is deter
completed t! ¢

L f f 4 s 2re i8 not determined
i JHu ages the fate of o blastomere is
mined. In such cases

its fate has been determined
by its relation to other blustomeres, but its fate hias been deter : e
. 2 Should its relation to other Llastomeres be

LT T
before it was o

changed, further effects may it is trne be induced, that may
o 7 3 i BTy irg
it t‘)bi)';: its specification in a given direction and aecquire a new
it to lose its s f

ilibri aw ‘hile spe
equilibrinm. In a word, w ietion K o (e e
(1::1\‘ ige the effect is afterwards maintnined by the relation of ll
leavag 8 ) ined s il
blastomeres to the others, but this relation is not initiated, but nly

[ ¢ er. The her
nmaintained by the relation of the cells to each other. "T'he furt
‘ i ssed in the early st

the specification has prog 8 ot 0 svelogu

the Il[l!ll't! difficult it appears for isolated blastomeres to retrace the
) : ineti A b rog Wi recocion

steps, and, herein, lies the distinction hetween eggs with precoc

cation appears before, or during

and eggs with gradual specification.

Columbia University, Jan. 3, 1910

Zusammenfassung,

1) Die Versuche wurden unternommen, um ]wr:u_isr.u_LlnehI-;on][:Tn.

rei . ) X sbenen in Eiern mit frither Sp
Lagenverinderung der Furchungsebenen in Eie ! e
uf klung Einflu@ hat. Alles frilher erhaltene Beweismateris .

i s i 1 v prE ac = einer relatl

sich anf Eier, bei denen die Differenzierung erst IMLt.I ]1.|]l!t:;'|:1_}, nu'lut;t e
rroBen Anzahl von Zellen beginnt, Anderseits m.[:c]u-mtl in nru]llm by,
:PE?-iﬁ?ik ing das spiitere Schicksal der Zellen bereits .'mil ?Eu{:m d:c{:n i
Stadlum fixiert z 3 hien infolgedessen miglich, daB o€
Stadium fixiert zu sein, und es ersch folg i il i
f’udcrung in der Lage der Furchungsebenen die Entwicklung sehildlich besin
l T £

kiinnte.

o Menzjery
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2| Bei Céona und bei Nereds —— den beiden Versuchsarten — z
Furchungsebenen bei dar ,'\!ru'f'm]ung von Druck eine ,\'eigmug. sich senkrecht
zu den komprimierenden Platten einzustellen, wie bei andern Eiern, sovial he-
rlebtet wird [zuerst Roux 18 Ges. Abh, I 8. 119, 302, a76) Auch andre
innere Faktoron werden anerkaunt, die einen Anteil an dar Iﬂeicrminntion der
schlieGlich iblten Furchungsebene in komprimierten Eiern haben,

8) Werden die Eier von Ciona withrend der Auflisung des Einkernes oder
im Stadium der Polkiiry rehenbildunge komprimiert ung dann vom Dryel Lu.’r'reir.
80 kann normale Entwi ing folg vorausgesetzt, daf dip Kompreasion L-f m.‘
ganz starke war. Druck vor der Furehung it an sich keinen schiidlichen
EinfluB.

4) Wird das Ei vor der @

eigen die

raten Parehip komprimiert ynd unter Druck ge.
balten, bis die I'eilung erfolgt ist, dunneh aber vom Druck bey t, 8o tritt ;I'I-'
‘_-'I m 'roze der Fille abnorme Entwicklung Da sich die
Eifer gine i 3 vor dem Beging der erste vorlingrery
beginnen, so werden #ie im allgemeinen zy dieser Z zwisclien Jdem EL“IIII]IUI-
mierenden Platge P

n ibrer normalen Laeg eraclicint,
normale Embr
tritt der Ve

anvelimen, dafi dia erste Furcly
Von solehen Eiern sollte man gy
V erwarten. Abor bej Anwendung der Kom

s wird die Lage der

Pression vor Ejp-
ersten Farche boim kom ierten 13
Simwmenlallen, yng infolgedesson werden
chend solten aufy 1

nur sebr selton mit dor des normalen zn

normale Embryonen sntspr
) Bei Kompressioy

mit ibren Polen n

vach eine Hquatoriale

befrelt, bringen die

ientieren sich dja meisten Ej
eite Furche jat deshalb der Lage
cridionalen) ch dieser Farelia, vom Druck
ibryonen hervor. Bei Kompression i Vier-
Eier s0, daB die Pole den J.-mur-ri:nl'(-rf!nde.-n
dessen sind dfe dritien 1y

zellenstadinm orientieren sieh (i
Platten geganij rerstehen, und jng
weridionale Anstatt fguatorig)le lung vom Dipyg
damn ungbiinder b sbnorme | Tyonen hervor. Im Ache- oder
stadinm komprimierte yy unter Druck tene Eier ergeben 'I':-u-r'.t'u]]s
Embryonen, [Vel. Roux vom ih, Ges, T 1 &

6) Die Versugho mit J I
Hauptsaehe nach in der Hervorn
Hatt ' einer Aquatorialolene D 18 diesen Eigrn entwickelten En)
waren in siner oder in wehroren B sichten abnorm, Dje Abuvormitiite

Ullgemeinen iy Defelten, abor aueh
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