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THE AMERICAN ASSOCIATION FOR THH
ADVANCEMENT OF SCIENCE
SECTION F—ZOOLOQY
THE AMERICAN ROCIETY OF ZOOLOGISTR

A JoINT session of the Central Branch
of the American Society of Zoologists with
Section F, Zoology, of the American As-
sociation for the Advancement of Science
was held at the University of Chicago, De-
cember 30, 1907, tg January 4, 1908. This
was - the sixth meeting of the Central
Branch of the American. Society of Zoolo-
gists, and the largest in its history. Presi-
dent S. A. Forbes, of the Central Branch,
presided at all the sessions, as President E.
B. Wilson, of Section F, was unable to be
present.

The society met at 2:30 p.m., December
30, at which time E. B. Conklin, the retir-
ing vice-president of Section F', delivered
an address upon ‘‘The Mechanism of
Heredity.”” The following are the titles
and abstracts of papers presented at this
meeting.

On the Specific Gravity of the Constituent
Parts of the Egg of Chatopterus and the
Effect of Centrifuging on the Polarity of
the Egg: FrRANK R. Liuvig, University
of Chicago.

As the result of experiments with centrif-
ugal forces of graded powers, the author
concluded that the protoplasm of the
polarized ovoeyte of Chatopterus possesses
both a polar and a coneentric organization
of its ground substamce, which is the basis
of the wso-called ‘‘segregation pattern,”’
or arrangement of granules (‘‘sub-
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stances’’) within the egg, and which de-
termines the axis of embryonic develop-
ment. This organization of the ground
substance is not substantially altered by
centrifuging, though it may be temporarily
distorted thereby. :

These conclusions depend upon the fol-
lowing considerations and observations:

I. Concentric  Organization.—If  the
ground substance be perfectly homo-
geneous, granules moving under the influ-
ence of centrifugal forece will pass in
straight lines centrally and distally, ac-
cording to their respective specific gravi-
ties, and will not be held in any inter-
mediate position. Aggregation of gran-
ules in definite configurations or inter-
mediate positions after centrifuging are
prima facie evidence of differences of
resistance of the ground substance.

Such definite configurations are found
in the egg of Chatopterus after the action
of low ecentrifugal powers with perfect
constancy ; and these together with the evi-
dence derived from study of the normal
structure enable us to infer the following
concentric organization of the ground sub-
stance: (1) An ectoplasmic layer of con-
siderable density, open at the animal pole;
(2) an intermediate more fluid layer which
is especially developed at the animal pole,
where it comes to the surface; (3) a ring
of greater density, enclosing (4) a large
subcentral, more fluid mass. The last cor-
responds in position and approximately in
size with the original location of the large
germinal vesicle.

As a consequence of this organization of
the ground substance, the small basophile
granules within the central, more fluid
‘area aggregate in the dense ring bounding
it, when low centrifugal powers are used.
This aggregation is situated towards the
axis of the centrifuge, as the basophile
granules are of low specific gravity, and is
lunate in cross-section; it contrasts vividly
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with the surrounding parts of the egg after
staining in strong basic dyes, such as
thionin. Higher powers of the centrifuge
drive such granules through the dense ring
into the ‘‘clear zone’’ which contains the
basophile granules from other parts of the
egg. The acidophile granules also show
typical configurations. The ceentral, more
fluid mass is practically emptied of gran-
ules when low centrifugal powers are used,
because those within it are driven into
the dense ring bounding it and those with-
out do not penetrate the dense ring to
enter it.

II. Polar Organization.—The polarity
of the ovum before and after centrifuging
appears to be the same whether the karyo-
kinetic spindle retains its original position
or not. This is inferred from the fact
that the polar axis of centrifuged eggs (as
determined by the position of the polar
bodies appearing subsequent to centrifu-
ging, and the later development) bears no
constant relation to the axis of stratifica-
tion of granules produced by centrifuging.
Therefore the position of the granules of
the egg does not determine its polarity.
The latter may, therefore, be either a per-
sistent feature of the ground substance, or
may be determined by whatever point on
the surface the maturation spindle hap-
pens to reach if displaced by centrifuging.
The latter proposition appears highly im-
probable because (1) the polarity of
ovocytes with intact germinal vesicle does
not appear to be determined by the point
on the surface to which the germinal
vesicle may be thrown by ecentrifuging
(limited number of observations of au-
thor); (2) the position of the maturation
spindle displaced by centrifuging is con-
stant, viz.: in the clear band, but the polar
bodies are frequently formed outside this
band; (3) in other animals no cases are
known where the position of the nucleus
has been shown to determine polarity, but,
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on the contrary, the polarity of the ovum is
known to determine the position assumed
by the cleavage nuclei. Therefore, it is
believed that in Chatopterus the ground
substance retains its polarity after centrif-
uging and that the place of formation of
the polar bodies is thereby determined.
III. As to specific gravity of the cell
contents, the so-called gray cap, which is
specifically lightest, is made up of residual
substance of the germinal vesicle and

numerous small granules that are black- .
ened by osmic acid and are soluble in,

xylol, hence presumably fat granules.
The intermediate or clear band contains
the majority of basophile granules; the
distal hemisphere contains the acidophile
granules, and of these, those originally
contained in the ectoplasm appear to be
heaviest.

The Variability of Zygospores in Spi-
rogyra quadrata (Hass.) formed by
Scalariform and by Lateral Conjuga-
tion, and its bearing on the Theory of
Amphimizis: L. B. Warton, Kenyon

- College.

With the objeet in view of obtaining
data bearing upon the purpose of amphi-
maxis, and the causes tending to produce
variability—problems which have long re-
mairied most elusive in everything except
theory—a biometrical investigation in re-
.speet to the comparative variability and
correlation in 400 zygospores of Spirogyra
quadrate (Hass.) formed by scalariform
and by lateral conjugation was under-
taken.

"In the first instance (scalariform con-
jugation) we deal with the results of con-
jugation between remotely related cells be-
longing to different filaments. In the
second instance (lateral conjugation) we
deal with the results of conjugation be-
tween sister or adjacent cells of the same

filament, a condition closely related to the -
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phenomena of parthenogenesis in other
organisms. If the conjugation of germ
cells from remotely related individuals
tends to variability as Weismann and
others would have us believe, conversely
the union of eclosely related cells should .
afford a decreased variability, the mini-
mum appearing in parthenogenetic forms.

The results show a condition directly
contrary to this, the zygospores of lateral
conjugation being approximately 21 per
cent. more variable in length and 31 per
cent. more variable in diameter than those
produced by scalariform conjugation.
Consequently direet evidence is afforded in
support of the theory of Hatschek (1887)
that sex exists for the purpose of limiting
and not for the purpose of increasing
variability.

A comparison of constants, the general
discussion, methods of measurements, as
well as a review of the literature, particu-
larly papers by Warren, Kellogg, Pearson,
ete., will be given in the completed paper.

A Contribution towards an Ezperimental
Analysis of the Karyokinetic Figure: F.
R. Livuig, University of Chicago.

The alternative hypotheses (1) that the.
poles of the karyokinetic figure (centro-
somes) are centers of force which acts out-
wards and exerts its effect at a distance
(centrosome theory) and (2) that the cen-
trosomes are merely centers of insertion of
the organic radii (mitome theory), may be
tested experimentally. On the first hy-
pothesis, spindles that move through the
protoplasm would produce new asters in
the form of radiating ‘‘chains of force’’
(Hartog); on the second hypothesis the -
moving spindle would drag the organie
radii with it and produce considerable dis-
tortion of the karyokinetic figure. On the
first hypothesis, not only the rays of the
asters, but also the fibers of the spindle,
must be interpreted as chains of force, and
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the chromosomes as well as centrosomes
may be centers of force. Therefore, in
any movement of the spindle through the
cytoplasm, it is conceivable that its ma-
terial also is constantly changing. If,
therefore, the karyokinetic figure were
suddenly moved from protoplasm of one
morphological character into protoplasm
of another, comparison of the normal and
experimental conditions of the karyokinetic
figure would furnish evidence for deciding
between the two hypotheses. ‘
The unfertilized eggs of Chatopterus
enable us to make such a test. After they
have remained in sea water fifteen to
twenty minutes, each possesses a large
karyokinetic figure fixed at the animal
pole, and this figure remains at the
mesophase for hours. If such eggs be
centrifuged with relatively low powers
(1,150 revolutions in 30 seeonds to 1,750
revolutions in 45 seconds) not only may
the karyokinetic figure be moved through
the eytoplasm, or the latter caused to flow
past the spindle, but new configurations
arise in the cytoplasm, owing to central
or peripheral displacement (with reference
to the direction of the centrifugal force) of
the granules suspended in the ground sub-
stance of the ecytoplasm. The most im-
portant of these configurations for our
purpose is a dense accumulation of the
basophile granules a little central to the
middle point of the egg. This is a new
formation called suddenly into existence,
within 80 to 45 seconds, and contrasting
strongly with the remainder of -either
normal or centrifuged eggs.
"~ If a pole of the spindle enter this
basophile mass, the granules of the latter
-appear to be rearranged in radiating lines
that can be interpreted only as chains of
force. Apparently the original radiations
of the pole in question are lost, or are
reenforced. The rays of the aster in the
basophile mass are actually more numerous
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than in the karyokinetic figures of control
eggs, as determined by counting.

Any part of the basophile mass that
enters the spindle appears also to be re-
arranged in chaing of force: one finds that
the part of the spindle within the basophile
mass usually stains correspondingly, and
thus contrasts strongly with the part with-
out, and this is probably due in the first .
place to infiltration of basophile granules;
but the modified part of the spindle is also
fibrous in its structure and the interfilar

_spaces are empty of granules, so that it

would appear that the infiltrated granules
are arranged in chains.

Such distortions as are found in either
the rays of the aster or the fibers of the
spindle are explicable on the chain of force
hypothesis; because it has been shown by
Hartog that chains of force consisting of
iron dust suspended in glycerine or balsam
will bear great distortion before ruptur-
ing; and this is due in the first place to
the fact that the longer path of a distorted
chain is more permeable than the relatively
resistant medium in which the permeable
chains of particles are embedded, and in
the second place (to a certain extent) to
the viscosity of the medium.

The mitome hypothesis appears inade-
quate to explain the results of the experi-
ments, and may certainly be regarded as
disproved if actual counts show a definite
inerease in the number of astral rays pro-
ceeding from the pole embedded in the
basophile mass.

If the center of force hypothesis be ac-
cepted, the results show that the basophile
granules are extremely permeable to the
‘““mitokinetic force’’ (Hartog) and that
the ground substance is highly imperme-
able. Acidophile granules are also im-
permeable; or at least they are not

_arranged in chains of force.

The Pacific Scientific Institution: Wu. A.
Bryawn, Honolulu, T. H.
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The institution recently incorporated in
Honolulu has as its immediate objeet the
promotion of a thorough biological and
ethnographical survey of the Pacifie
Islands. Its more inclusive object, how-
ever, as stated in its charter, is ‘‘to en-
courage in the broadest sense and most
liberal manner investigation, research and
discovery in the Pacific Ocean and to make
application of knowledge thereof to the
improvement of mankind.”’

It is the design of the incorporation to
create an international cooperative re-
search institution in Hawaii by the affilia-
tion of institutions at home and abroad,
that will provide in the center of the region
to be studied, a modern institution with
adequate funds and facilities to carry
forward rapidly the work of discovery and
exploration and to make the practical ap-
plication of the new faects thus gathered to
the scientific and economic betterment of
the world.

An especial board of trustees has been
named to receive in trust, funds and prop-
erty with which to promote the objects
of the institution. Substantial progress
has already been made toward providing
such important facilities as a biological
station, botanical garden and an aviary or
zoological garden, all of which, as organ-
ized, will form departments of the institu-
tion and be supplementary to the scientifie
equipment already existing in Honolulu.

The field explorations of the institution
will be carried on by an especially
equipped yacht provided with auxiliary
power. This vessel will use Honolulu as
a center, and from it proceed to visit the
Pacific islands,. group by group. Fifteen
years is allowed for completing the field
explorations.

An international council composed of
distinguished scientists and scholars will
select an honorary staff of leading spe-
cialists who will have ‘advisory super-
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vision over the work, assistants and pub-
lications in the especial departments into
which the investigation will be divided.
The scope of the general inquiry and
survey, the disposition of the material col-
lected, as well as the publications of the
institution have been worked out along
lines of helpful cooperation with a view
to the definite advanecement of scientifie
work in the region to be treated. The
whole undertaking has received much
favorable indorsement from prominent
scientists and educators as well as from
philanthropists and men of affairs. .

The Biochemical Action of Copper Sul-
phate on Aqualic Microorganisms:
Awmos W, Perers, University of Illinois.
The concentrations of CuSO, required

to kill protozoa instantly and to inactivate

the normal enzymes of their protoplasm
were compared. Protozoa— Paramecium
and Stentor—were freed from débris, sepa-
rated from other organisms, and washed
free from the organic matter of their na-
tive ‘culture liquid, by the use of a filter
of fine silk bolting cloth upon a separatory
funnel, followed by the use of a centrifuge.

The _concentrations required to kill in-

stantly differed greatly according to condi-

tions, the values found ranging from 12 to

60 X10-® gram molecular parts of CuSO,,

5H,0 per cc. The presence of diastatic

and various other enzymes in the cell-
bodies of these protozoa was demonstrated
with complete freedom from such inac-
curacy as could arise from the presence of
bacteria. The methods used and the re-
sults obtained in the preparation of these
enzymes will be reported in a separate
communication. The diastatic enzymes

‘were tested, with all necessary controls for

their action upon starch, and the results
were measured by both the Fehling and
the polarimetric methods. At the concen-
tration of CuSO, equal to that of the kill-
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ing point of the same organisms which fur-
nished the enzyme, diastatic ferments are
nearly or completely inactivated and their
activity increases as the concentration of
CuSO, diminishes. Whether the same eor-
relation exists with other enzymes and
whether the cell bodies absorb and concen-
trate the CuSO, from dilute solution, is
still under investigation.

Minimal Size i Form-regulation: C. M.

CuiLp, University of Chicago.

The minimal size of pieces capable of
complete form-regulation in a given
species is not a constant quantity, but
varies according to the region of the body
involved and in some species with age. It
may also vary to a certain extent with
the physiological condition of the indi-
vidual.

In Tubularie and Corymorpha, for
example, a much larger piece is necessary
for the formation of a complete hydranth
and stem in the distal region of the
original stem than in the proximal region.

In Planaria maculata a piece from the
middle region of the body must be much
larger than one from the terminal regions
to produce a complete animal.

Similar differences are found in various
other species of ccelenterates and turbel-
laria.

As regards age differences, the minimal
size of pieces capable of producing a com-
plete animal is relatively greater in newly
hatched specimens of Planarie simplicis-
stma than in adult animals, though as
regards actual size the reverse is the case.

Evidently, then, minimal size in these
species is not simply a matter of a certain
number of ecells or a certain constant
amount of living material, but is de-
pendent rather on the position and fune-
tion of the parts in the original whole.
‘We may probably go a step farther and
assert that it is primarily dependent upon
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the rapidity of physiological or funectional
changes with change of level in the whole.
‘Where this change is relatively rapid a
piece of given length is physiologically
more nearly a complete system than a piece
of the same length in a region or at an
age where the change from level to level is
less rapid.

These facts constitute strong evidence
against the cell theory in its more special
form, for the number of cells may differ
very widely in minimal pieces from dif-
ferent regions. They point to correlation
between parts as the essential feature in
regulatory and probably also in normal de-
velopment—at least in certain stages.

Galvanotropism of Bacteria: J. F. ABBOTT,

‘Washington University.

It being ordinarily understood that bac-
teria do not respond to the influence of a
galvanic stream too weak to kill them, it
seemed important to determine whether
this be really so; and second, to determine,
if a tropic response be obtained, in how
far this might be altered by change in
environmental conditions.

Results of extended work on B. termo
and B. subtilis demonstrated without any
question that pure cultures of these bac-
teria gather under the influence of very
weak currents at the cathode and follow
repeated reversals of the poles.

Pure cultures grown in acid-modified
and alkali-modified peptone-gelatin ap-
peared to respond in most cases, though
not in all, in opposite manner, alkali cul-
tures gathering at the cathode and acid
cultures at the anode.

These results seem to be in harmony
with those of Greeley on paramecium and
give color to the conception that the gal-
vanotropic response may be due to, or di-
rected by, the physico-chemical constitu-
tion of protoplasm.

‘Work along this line is being continued.
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Some Reactions of the Pomace Fly (Dro-
sophila ampelophila) to External Stim-
uli: FREDERIC W. CARPENTER, University
of Illinois. _

Drosophila is negatively thermotropie
to high and low temperatures. In react-
ing on a horizontal surface to the tempera-
ture stimulus the insect usually describes
a continuous curved line, and gives little
evidence of random movements indicating
“‘trial and error’’ behavior, ‘

Experiments with light have shown that
Drosophila is positively phototropie. If
one eye is covered with an opaque cap,
the insect, in spite of the unilateral stim-
ulation, ereeps in a fairly direct path
toward the light, although often showing a
tendency: to deviate toward the side of the
normal eye. Occasionally a fly: will per-
form circus movements, but this behavior
is exceptional.

A violent uncoordinated motor reaction
or convulsive reflex may be produced by
stimulating Drosophila either by a high
temperature, or by a low temperature, or
by intense light (at a temperature of 30°
C.) or by such irritating chemical sub-
stances as ammonia or acetic acid.

Behavior of Pericheta and Lumbricus ﬁ

toward Stimuls of Various Intensities:

E. H. HArPER, Northwestern University.

Stimulation of the anterior end on one
side gives reactions of five types cor-
responding to the strength of the stimulus.
The weak negative reaction of type I. is
the terminus likewise of the next two
types owing to the gradual subsiding of
the stimulus. The medium reaction of
type II. is therefore two-phased, retrac-
tion of the head being only the first phase.

The increased intensity of the first phase .

in type III. (strong reaction) determines
the backward crawling, allowing the pos-
‘terior end to take the lead. The extension
-of the same strong condition of contraction
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over the posterior end in the very strong
reaction of type IV. prevents backward
crawling owing to the weaker adaptiveness
to backward as compared with forward
movements. Strong turning with forward
movement is, therefore, the very strong
Type V. is a convulsive
reaction. Type III. shows three subtypes
according to. strength of stimulus. Sub-
type III. (b) introduces squirming of the
anterior end; III. (c)\ includes a rolling
reaction produced by contracting the
longitudinal musele bands in sequence,
which follows the squirming and precedes
the backward movement. This rolling re-
action wipes off the stimulating substance
with secreted mucus. As variants may be
noted omission of backward crawling from
III. (b) and (¢). Trial and error is not
recognized in this apparently determinate
series of reactions, though, as others have
noted, the movements of type 1. may be
random. Of course the same description
may be applied to V.

The Reaction of Amphibian Embryos to
Tactile Stimuli: G. E. CoeHILL, Denison
University.

‘With reference to the reaction to a tac-
tile stimulus upon the region of the tri-
geminus or vagus, embryos of Triton toro-
sus may be grouped into three classes: (1)
Individuals which from the first and dur-
ing a considerable period respond regularly
or almost regularly with a heterolateral
(away from the side touehed) head move-
ment. (2) Individuals which for a rela-
tively short period are irregular in the
direction of the head movement and then
enter upon a long period of heterolateral
reaction. (3) Individuals which are at

first asymmetrical in response, then enter
upon a short period of irregularity and
finally upon a period of heterolateral reac-
tion, or pass directly from asymmetry to
the heterolateral type.
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The heterolateral head movement is a
unit in the ‘“action system.”” This unit is
predetermined regardless of any experience
on the part of the individual. The first
response to a touch on the tail bud is a
head movement and as the whole trunk
comes to be flexed the movement still be-
gins in the head region and progresses cau-
dad. The earliest conduction paths, then,
of the lower part of the cord are longi-
tudinal and afferent, and the two halves
are physiologically distinet during this
phase of development. Specimens that are
asymmetrical for head stimulation are so
for tail stimulation also.

The Phylogenetic Differentiation of the
Organs of Smell and Taste: C. JupSON
Herrick, The University of Chicago.
Physiologists have not yet succeeded in

finding a well-defined criterion for the

separation of these senses in terms of the
character of the stimulus, nor can they
be easily distinguished psychologically.

Nevertheless, their nervous mechanisms are

very different and these anatomical differ-

ences seem to have assumed practically
their definite form in the very lowest verte-
brates. In seeking for the explanation of
this differentiation of two chemical senses
in low aquatic vertebrates, attention is di-
rected to the character of the motor re-
sponses as giving the key to the evolution
of the very diverse reflex paths for smell
and taste. The typical response to stimu-
lation of the taste buds within the mouth
is a visceral reaction (mastication, swal-
lowing, ete.) ; that of olfactory stimuli is a
somatic reaction, usually toward or away
from the source of the stimulus. A quite
different set of nervous pathways is in-
volved in the latter case from that of the
former. Assuming that smell and taste
have evolved from a common type of un-
differentiated chemical sense, this differ-
ence in mode of reaction to chemical stim-
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uli within and without the mouth is ade-
quate to call forth in the course of further
evolution the structural differences which
we find between these organs in higher ver-
tebrates.

The Mesencephalic Root of the Trigeminus
in Reptiles and Mammals: J. B. JoHN-
sToN, University of Minnesota.

This bundle of fibers has long been
known in man and mammals and deseribed
as the descending or cerebral motor root
of the trigeminus. The writer has de-
seribed it in selachians, ganoids and anur-
ans as a part of the sensory root. The
same is now found to be true in reptiles
(turtle, snake) and in mammals (mole, cat,
white rat, pig embryo and human embryo
of 155 mm.), In the adult mammals
studied the bundle in question is made up
of two parts. One part arises from the
spinal trigeminal tract at about the level of
the facial nerve, runs dorsalward through
the substantia gelatinosa, turns cephalad
between the gelatinosa and the vestibular
centers, passes over the dorso-caudal sur-
face of the motor nucleus of the trigem-
inus, and gains the internal face of the
brachium conjunctivum near the fourth
ventricle. Here it is joined by the second
part, which comes up from the sensory tri-
geminal root among the trigeminal fibers
to the cerebellum. The combined bundle
has on its mesal and ventral side a column
of large and small cells which is elosely
related to (merges with) the vestibular
nuclei. The bundle and column of cells
continue forward into the mesencephalon
in the well-known manner.

In the human embryo studied (and pig
embryos also) the relations of the sensory
and motor roots at their connection with
the brain are such that there seems no pos-
sibility of eonfusing the two. The bundle
under consideration is made up in the same
way as above deseribed and is further
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clearly separated from the motor root by
the intervening lateral groove of the brain.
This groove separates the dorsal and ven-
tral halves of the brain wall (Fliigelplatte
and Grundplatte, His) ; the sensory root and
the mesencephalic bundle are dorsal to this
groove, the motor root ventral to it. The
sensory and motor portions of the trigem-
‘inus are at this time widely separated. At
the level of the exit of the fourth nerve the
mesencephalic bundle holds a position be-
tween the central and peripheral limbs of
the trochlearis which is-characteristic for
all vertebrates. Dorsal to the peripheral
limb of the trochlearis, however, is to be
seen in the human embryo a large bundle
which runs from the tectum mesencephali
into the cerebellum, the tr. tectocerebel-
laris which occupies this same position in
lower vertebrates. Hence, the cutaneous
sensory fibers are distributed through the
whole length of the dorsal half of the brain
wall as far forward as the superior col-
liculus. The roof of the midbrain is still
in part @ primary cutaneous sensory center,
even in man. This gives the strongest
morphological support to the account of
the evolution of the cutaneous, auditory
and visual primary dnd secondary reflex
centers and the cerebellum out of a primi-
tive longitudinal column or zone whose
functions were at first simple cutaneous
gensory.

The Epibranchial Placodes of Ameiurus
melas and nebulosus: F. L. LANDACRE,
Ohio State University.

.The epibranchial placodes in Amewurus
arise just posterior to the dorsal portion
of each gill slit and give rise to elements
in the cranial ganglia quite distinet from
those of the dorso-lateral placodes and of
the neural crest. .

The ectodermal area in which the pla-
codes occur is indicated first by active
mitosis and later by a process of prolifera-
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tion which is almost complete; and the
ganglion is almost detached from the ecto-
derm before it comes into contact with cells
from the dorso-lateral placode and neural
crest except in the case of the third divi-
sion of the tenth nerve.

The placodal portions of the seventh,
ninth and first two divisions of the tenth
nerves have been followed to a late stage
and give rise to the portions of these gan-
glia which furnish communis fibers to these
nerves.

‘Whether the epibranchial ganglia fur-
nish gustatory fibers only or general vis-
ceral fibers also has not yet been certainly
determined, but the evidence is very strong
that they give rise to special visceral or
gustatory fibers only.

The direction of proliferation of the pla~
codal cells is backward, and their first con-
nection with the remaining portions of the
cranial ganglia is by means of a delicate

_intermediate cell mass.

Pinkus’s Nerve in Amia and Lepidosteus:
CHAS. BrOOKOVER, The University of
_Chicago.
Search for Pinkus’s nerve in adult Amia

by macroscopic and microscopic methods

failed to show the root which Allis de-
seribed running back to the forebrain. The
ganglion was found as Allis described it in
larval Amsa. A similar ganglion was found
in larval stages of Lepidosteus osseus. The
cells of the ganglion become scattered in
Amia after the 50 mm. stage, when there
are two hundred and fifty cells. In adult
Amia the large cells from the larval gan-
glion were recognized to the number of one
thousand on each olfactorius. They have
the appearance of functional nerve-cells
among the olfactory fibers as the latter
break up into small bundles to enter the
Schneiderian membrane,

There is some evidence that the cells are
those of a sympathetic ganglion in Am<a.
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Each of the thousand cells does not send
an axone back into the brain unless these
fibers enter the olfactory bulb under the
guise of osmotic axones. Such Golgi and
Cajal preparations show morphological sim-
ilarities to sympathetic cells. There are
many points of similarity between Pinkus’s
nerve in the bony ganoids and Locy’s
nervus terminalis in sharks. There are two
ganglia in the course of the nerve in
Squalus acanthias and some of the cells
are multipolar.

The “‘Primitive Pores’’ and the Sensory
Ridges of the Lateral Line of Polyodon
spathula: HENrRY F. NACHTRIEB, Univer-
sity of Minnesota.

The ‘‘primitive pores’’ or pits. The
many-layered epithelium of the skin passes,
without change, into the mouth of each pit
and then gradually becomes reduced as it
passes toward the bottom of the pit, where
it consists of two layers or of two distinct
layers with interspersed pseudostratified
areas. The cells are of two distinct types.
The more conspicuous cells are large, clear
columnar cells resting upon the basement
membrane and containing centrally located
nuclei with two to six distinet nucleoli
(using the term in a general sense). The
other type is, as a rule, a more or less flat-
tened cell lying on the outer ends of the
basal cells. They fit in closely between the
rounded ends of the basal cells and conse-
quently have an uneven lower surface. For
convenience we may call them cover cells.
Each cover cell contains a large, more or
less irregularly shaped nucleus with, as a
rule, but one nucleolus. Some of these
cover cells clearly extend to the basement
membrane, and various stages between a
definite cover cell and a basal cell, with
reference to both the cytoplasm and the nu-
cleus, have been observed. A basal cell
may be completely covered or send a small
finger-like projection up between the con-
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tiguous covering cells, or there may be a
pore-like opening above it between the
cover cells. The cells here called basal
cells have been designated as supporting
cells and the cells corresponding to what
are here called cover cells have been
designated sense cells, thus interpreting
the pit as a sense organ. There are no
structures supporting this interpretation.
Well-preserved material and the elimina-
tion of all artifacts indicate that the primi-
tive pits of Polyodon are simple glands that
secrete a peculiar mucus-like substance.
The sensory ridges of the lateral canal
are about .6 mm. long and in transverse
sections cover the floor (or wall next to the
muscles) of the canal. The epithelium is
a simple flat epithelium excepting in the
sensory ridges, where it is more or less
columnar and consists of two types of cells.
One is a relatively large clear cell resem-
bling the basal cells of the primitive pits.
These cells either do not rest on the base-
ment membrane at all or only through very
thin extensions. The other rests upon the
basement membrane, and is a more slender
and more irregularly shaped cell with a
distinet oval nucleus. In the neighborhood
of the clear cells, they generally overlap or
cover the outer ends of the clear cells.
Neither type of cell has any peculiarly
differentiated free surface. As in the case
of the primitive pits fine nerve fibrils end
between the cells. A more or less evident
network has been observed on some of the
denser cells, which appear to be of two
kinds, a supporting and a sensory ecell.
Clear cells discharging their contents into
the ecanal are not infrequently seen in well-
preserved material. "While hairs or hair-
like processes have not been definitely made
out on any of these cells, the innervation
and general appearance as well as the ex-
periments of Parker and others indicate
that these ridges are sense organs. There

is no evidence that the primitive pits are
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or ever have been a part of the lateral line
system.

Miecroscopic preparations were shown in
connection with the paper.

Cranial Nerve Components in Amphiuma:

H. W. Norris, Iowa College.

A preliminary outline of the more salient
features of the origin and peripheral dis-
tribution of the cranial nerves of Amphi-
uma with reference to their components.
Kingsley’s account of the I. and II. nerves
is confirmed. The eye-muscle nerves have
the typical origin, but are all rudimentary,
especially the VI. The IV. and VL have
not been described hitherto. The V. nerve
is characterized by anastomoses with
branches of the VII. Its origin is that
described for Necturus by Xingsbury.
The VII. nerve arises by five rootlets:

three lateral line, one each communis .

and motor. In addition it receives gen-
eral cutaneous and communis fibers from
the IX. Branches: (1) supra-orbital
trunk, lateral line (ophthalmicus super-
ficialis  VIL) and general cutaneous
(V.); (2) infra-orbital trunk, lateral line
(buccalts VII.), and general cutaneous
“(mazillaris V.); (3) palatine, communis;
(4) hyomandibular trunk, lateral line, gen-
eral eutaneous, communis and motor. The
hyomandibular give rise to: the alveolaris
(communis), mentalis externus and men-
talis internus (lateral line), jugularis (gen-
eral cutaneous, motor, together with some
lateral line fibers), and the ramus lateralis
(lateral line mostly, if not entirely). The
ramus lateralis VII. is peculiar to Am-
phiuma. It runs to the posterior part of
the body, but its neuromasts on the trunk
of the body have not been determined. In
addition to the anastomoses already men-
tioned the VII. nerve has the following:
between the palatinus VII. and the oph-
thalmicus profundus V.; in the manner
described for Amblystoma by Coghill; be-
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tween the alveolaris VII. and mandibularis
V.; between the ophthalmicus profundus
V. and the ophthalmicus superficialis VII.
and bucecalis VII.; between the alveolaris
VII. and the pretrematicus IX. two anas-
tomoses; between the palatinus VII. and
the pretrematicus IX., Jacobson’s commis-
sure; between the jugularis VII. and the
IX.-X. ganglion, anastomosis IX.~X. and
VII. The latter anastomosis has only gen-
eral cutaneous and communis fibers. The
IX.~-X, nerve complex arises from the
brain by five groups of rootlets. Periph-
erally the branches of the IX.—X. agree in
general in their distribution with those of
Amblystoma as deseribed, by Coghill. The
first branchial nerve (IX.) contains only
communis and motor fibers; the second and
third branchial nerves (X.) contain gen-
eral cutaneous, communis and motor fibers,
A fourth branchial nerve, poorly devel-
oped, arises from the ramus intestinalis.
The first spinal nerve (hypoglossus) arises
by four rootlets, two dorsal and two ven-
tral, as described by Kingsley. It does not
anastomose with the, X. nerve.

The Participation of Medullated Fibers in
the Innervation of the Olfactory Mucous
Membrane of Fishes: R. E. SHELDON,
The University of Chicago.

In the carp (Cyprinus carpio) medul-
lated fibers enter the submucosa region of
the olfactory capsule distributing in part
to the Schneiderian membrane. There
they probably end in free nerve termina-
tions, as there are no special end organs
developed. These fibers are derived from
the supra-orbital trunk, which is made up
of general cutaneous fibers from the Gas-
serian ganglion (n. ophthalmicus superfi-
cialis trigemini) and sensory fibers from
the facial (n. ophthalmicus superficialis
facialis). This latter nerve is acustico-
lateral from the lateralis ganglion of the
facial and visceral sensory from the gen-
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jculate. The fibers entering the mucosa
are certainly not lateralis, as no canal or
pit organs are there found; the fibers are
also smaller than are the lateralis fibers.
They may, therefore, be either general cu-
taneous or visceral sensory, with the pre-
ponderance of evidence in favor of the
former, partly on the ground that the
medullated innervation in mammals and
birds, the other forms in which such fibers
are known, is trigeminal and partly because
the weight of evidence in the teleosts is
against the supposition that visceral sen-
sory fibers are present in this region.
Young cod and gold fish were studied with
reference to the presence of medullated
fibers in the mucosa, but none could be
demonstrated.

The Ischio-coccygeal Plexus as a Pathway
for Cutaneous Innervation in the Leop-
. ard Frog: ErizaBerHE HoPKINS DUNN,

The University of Chicago.

Gaupp in the 1896 edition of Ecker’s
und Wiedersheim’s ‘‘Anatomie des Fro-
sches’” makes no mention of a cutaneous
innervation by way of the ischio-coccygeal
plexus, branches from which are there
traced to the pelvie viscera and the pos-
terior lymph heart.

In dissection of the ischio-coccygeal
plexus of Rana pipiens the nervus coc-
cygeus was found to send several terminal

branches to a limited area of the skin about

the cloacal opening.

At the point in the nerve at which the
last visceral branch is given off a study of
the relations of the individual fibers was
undertaken. The last visceral branch con-
tains from fifteen to twenty medullated
fibers, the cutaneous portion about forty
medullated fibers.

The small number of medullated fibers
at this point makes possible the isolation
of the individual fibers by teasing in gly-
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cerin. One per cent. osmic acid was used
as a fixing and staining reagent.

A careful study of material, including
the trunk of the nerve above the point of
branching and the visceral and cutaneous
branches in their continuity with the main
trunk, revealed in three consecutive prepa-
rations the division of at least one medul-
lated fiber in each preparation occurring in
the trunk just above the point of separa-
tion of the branches. Of these dividing
fibers one limb passed toward the viscera
while the other continued with the cutane-
ous portion of the nerve.

The weight of evidence seems to be in
favor of the afferent character of these
fibers.

If this be true, unless an independent
functional value can be established for the
individual neuro-fibrillee in the neuraxis, it
would appear that we have in such a dis-
tribution of the ramifications of a single
nerve fiber an anatomical explanation for
the close connection between visceral and
cutaneous areas which has been suggested
by the findings on the pathological side
shown by Head’s classic work on disturb-
ance of sensation with reference to visceral
disease.

A close physiological connection between
the pelvie viscera and the adjacent regions
may also be accomplished by means of such
dividing fibers.

Degeneration in the Ganglion Cells of Cam-
barus bartonit Gir: HANSFORD MAcC-
Curpy, Alma College.

‘Within the last decade a large number
of experiments have been performed on
vertebrated animals to ascertain to what
extent the nerve roots, ganglia and gan-
glion cells are affected when a nerve trunk
has been severed. The results have varied
greatly, but in by far the greater number
of these experiments, distinet alterations in
the size and structure of the parts affected
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have been reported and in some cases com-
plete degeneration of ganglion cells has
been said to occur.

In a series of experiments on the ab-
dominal ganglia of the crayfish, Cambarus
bartonii Gir, ganglion cells have been
found to undergo degeneration in twenty
to thirty-eight days after the connectives
anterior and posterior to the fifth ganglion
have been severed. A smaller number of
cells were affected in the fourth and the
sixth than in the fifth ganglion. The his-
tological changes in these ganglion cells are
apparently similar and correspond to those
desceribed for similar structures in the
nerve cells of vertebrated animals.

Place-modes for the Sacrum and the First
Hwmal Arch of Necturus: FRANK SMITH,
University of Illinois.

Data on the sacrum and first heemal arch
of 504 specimens of Necturus form the
basis for place-modes of these two charac-
ters in specimens collected in Liake Erie at
Venice, Ohio.

Of sacra involving two symmetrically
placed sacral ribs, eight are modifications
of the eighteenth vertebra, 347 of the nine-
teenth, 78 of the twentieth and two of the
twenty-first. Two specimens have each
two pairs of sacral ribs, one pair each on
the nineteenth and one on the twentieth
vertebra. Fifty-two specimens have two
sacral ribs asymmetrically disposed. These
involve two of the eighteenth, nineteenth,
twentieth and twenty-first vertebra and are
found in five of the six possible relations.

Twenty-five have the right sacral rib in ad--

vance and 27 the left one. Fifteen speci-
mens have three sacral ribs which involve
two of the eighteenth, nineteenth and
twentieth vertebre and have seven of the
eight possible relations. Four have the
unpaired rib anterior to the paired ones,
and the others have it posterior.

The first hemal arch is on the twenty-
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second vertebra in 177 specimens, on the
twenty-third in 303 and on the twenty-
fourth in 24. In two specimens a half
heemal arch is formed on the twenty-first
vertebra. Of thirty sacral ribs borne on

the eighteenth vertebra, all but one are

associated with a hemal arch on the twenty-
second, and nearly all are in males. The
correlation coefficient between the position
of the sacrum and that of the first heemal
arch is .47 == .013. ‘

Three hundred and nine $pecimens ex-
amined for sex include 129 males and 180
females. A comparison of the mean posi-
tions of the sacral ribs and of the first
hemal ‘arches of the sexes shows. clearly
that the sexes should be considered sepa-
rately in determining place-modes. Vari-
ability in both characters is somewhat
greater in the males.

Mean of positions of attachment of sacral
ribs in 504 Lake Erie specimens, 19.19 ==
.014; in 129 males, 19.126 == .03; in 180
females, 19.28 = .025. Mean of positions
of first hemal arch in 504 specimens,
22.70 == .015; in 129 males, 22.57; in 180
females, 22.82. These means are exceeded
by the corresponding ones for the 100
specimens studied by Bumpus by an
amount greater than that involved in the
probable errors. ’

The Habits and Structures of the Larve
of Culex perturbans: JoEN B. SMITH
Rutgers College.

The larva of Culex perturb(ms is unlike
that of all other known culicid larve in
that it does not live in freé water or
merely on the bottom surface. It works
its way into the soft bottom mud a dis-
tance of from two to four inches and at-
taches itself by its modified anal siphon
to the roots of grasses. By means of ser-
rated processes it breaks through the outer.
surface of the roots, attaches itself by
means of recurved hooks, and obtains its
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supply of oxygen from the vascular system
of the plants. The swamp areas inhabited
by this species are those densely over-
grown with grasses in which no other mos-
quito larva lives and among which no fish
or other enemies are found. (See Ento-
mological News, Vol. XIX., page 22, plates
3 and 4, January, 1908.)

Note on a Trematode Parasite in o Hen’s
Egg from Northern Minnesota: W. S.
NickersoN, University of Minnesota.
(Read by title.)

A Comparison between the Implantation
Stages in  Dipodomys and Geomys:
Taomas G. Legr, University of Min-
nesota.

A study of a series of early develop-
mental stages in Dipodomys taken previ-
ous to and during the process of the im-
plantation of the ovum shows a general
correspondence with the same stages in
Geomys as previously described by the
writer.

Dipodomys is the third rodent so far
described in which the decidual cavity is
formed in the ventral portion of the
uterine mucosa outside of and independent
of the uterine lumen. Perforation of the
ventral portion of the uterine epithelium
and the extrusion of the blastocyst occurs
at a somewhat earlier stage of develop-
ment than in Geomys. Consequently, the
opening between the uterine lumen and the
newly formed decidual cavity is at all
times much smaller proportionally in
Dipodomys than in Geomys. The blasto-
cyst in Dipodomys does not become at-
tached to the margin of this opening as
is so characteristic of Geomys, but sinks
down into the decidual cavity.

In both Dipodomys and Geomys there is
for some time a functional yolk-sac
placenta which is later substituted by an
allantoic placenta.
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The Ecological Succession of Bird Associa-
tions: CuAs C. Apams, University of
Chicago. )

The breeding grounds of birds must be
considered as fundamental in any attempt
to determine their habitat relations. Those
species which regularly breed in the same
habitat form a bird association or society.
The succession upon Isle Royale, Lake
Superior, has been attempted by the study
of the history of the environment cor-
related with the character of the birds.
From a reef in the lake to the forested
island there has been a definite environ-
mental change; and, correspondingly, in all
probability, a corresponding change in the
bird life. Upon the habitat preferences of
the present avifauna the general succes-
sion in the past may be roughly approxi-
mated. As the lake level lowered and the
depressions became invaded by the forest,
the aquatic association has been succeeded
by the shore and bog-forest kinds; and
these in turn by the birds frequenting the
aspenbirch-balsam or maple forest. All
habitats, under present conditions, tend to
become transformed into that of the climax
forest, with its avifauna or association.
This method of environmental interpreta-
tion, as a problem of succession, gives a
new point of view for the study of the
development or evolution of the avian
environment and the ‘‘struggle for exist-
ence’’ among birds.

A Statistical Study of Midsummer Birds
of Illinois: S. A. Forses, University of
Illinois.

This paper contains a preliminary state-
ment of some of the more general results
of a census of summer resident birds of
Illinois, giving the entire bird population
of a strip 150 feet in width and 428 miles
long (12 square miles), one third of this
area being in southern, one fourth in
central, and two fifths in northern, Illinois.
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The method of the enumeration was such

as to give the numbers of each species
found on measured areas, taken at random,
.of each crop or other distinguishable kind
.of surface. The responsible observer, Mr.
A. O. Gross, determined 7,740 birds be-
longing to 85 species—an average of 645
birds to the square mile, of which 18 per
cent. were English sparrows. On this
basis, the total summer population of the
state numbers about 30,750,000 birds, of
which five and a half millions were English
sparrows. Eighty-five per cent. of these
birds belonged to one fourth of the
species. The ten most abundant species,
and the numbers seen of each, were as
follows: English sparrow, 1,414; meadow-
lark, 1,025; bronzed grackle, 900; mourn-
ing-dove, 461; dickeissel, 393; red-winged
blackbird, 347; prairie horned lark, 296;
flicker, 197 ; robin, 194; and field sparrow,
186.

The English sparrows decreased in num-
bers per square mile from north to south
(perhaps because of a diminishing popula-
tion southward and a consequent progress-
ive diminution of their breeding areas),
100 sparrows in northern Illinois being
represented by 77 in central and 56 in
southern; but the native birds increased
from north to south, apparently for cli-
matie reasons—100 in northern Illinois
being represented by 116 in central and
129 in southern. The same gradation was
still more pronounced in winter residents,
which averaged 384 birds to the square
mile in" northern, 582 in central and 832
in southern, Illinois. The general average
for the whole state and the entire year, as
represented by 1,591 miles of travel and a
census area of 441 square miles, was 722
birds to the square mile.

" By comparison of the midsummer num-
bers with the average for the fall migra-
tion period, a wave of denser population
was detected, running from north to south
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and rising with the progress of the migra-
tion. The central Illinois average for Oc-
tober was 2.3 times that for July, August
and early September.

The original relation of the Ilhn01s bird
fauna to prairies was still discernible in
the fact that half of these summer birds
were found in pastures and meadows,
although only a little over a third of the
area inspected was in grass. Corn fields,
on the other hand, which covered 32 per
cent. of the area, contained but 15 per cent.
of the birds, and these most largely Eng-
lish sparrows.

As an example of the local and numer-
ical distribution of species, that of the
meadow-lark was given, and as an example
of the composition of the bird fauna
of an ecological situation, the birds of
the pasture were separately discussed.
Meadow-larks, while numbering 85 to the
square mile for the whole area covered,
were very unequally distributed, averag-
ing 266 to the square mile in fields of
stubble, 205 in meadows, 144 in pastures,
and 10 in corn fields, and not oceurring at
all in forests or among shrubbery. ’I&ey
increased notably in number from north to
south—100 in northern Illinois being rep-
resented by 175 in central and 215 in
southern.

Pasture lands were the preferred resort
of the most abundant midsummer species,
and contained 27 per cent. of all the birds
seen. In average density of population,
however, they were surpassed by meadows,
which contained 920 for each square mile,
to 878 in pastures, 562. in stubble and
small grain, .and 300 in fields of corn.
The commonest pasture birds were the
English sparrow, the crow-blackbird, the
meadow-lark, the horned lark, and the field
sparrow, abundant in the order named, and
together making more than half the sum-
mer residents of the pasture lands of the
state.
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The impression made by this general
-examination of the present bird popula-
tion of the state of Illinois was that of a
remarkable flexibility and tenacity of the
associate and ecological relationships of
birds in the face of revolutionary changes
in their environment. Apart from the re-
sults of the introduction of the English
sparrow, and the direct destruction of
game birds and birds of prey, the main
effect of human occupation seems to have
been the withdrawal of most of the prairie
birds from the area devoted to Indian
corn, and their concentration in pastures,
meadows, and fields of small grain—situa-
tions which most nearly resemble their
original habitat.

Significant Changes in the Breeding
Ranges of Certain Birds of the Ohio
Valley and Lower Lake Region: LiyNDS
JoNEs, Oberlin College.

These changes, during a period of
seventy years, are a gradual but decided
shifting northward of the breeding areas of
twenty-five species of birds, or fully
twenty per cent. of the breeding birds of
the state of Ohio. The movement can not
be accounted for by the changes attendant
upon the settlement of the region, because
the breeding habitats have not been ma-
terially changed. Rather the northward
movement seems to be the expression of a
gradual elimination of the less fit and as
gradual an improvement of the species.

The Relation of Ecology to General Bio-
logical Problems: A symposium by H. C.
Cowwrgs, V. E. Surrrorp, C. C. ApaMms,
the University of Chicago. To be pub-
lished in full in SciENCE.

A Study in the Sex-ratio in Drosophila
Ampelophila: W. J. MoENKHAUS, Uni-
versity of Indiana.

The sex-ratio in Drosophila ampelophila
is 1 male to 1.14 females. The sex-ratio is
inherited. If the sex-ratio of many pairs
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of this species taken from the same parents

as determined in different pairs shows a
wide range of variation in this respect.
The ratio may vary from a slight pre-
ponderance of males to a strong preponder-
ance of females in a proportion of 1 to 2
or greater. By breeding the offspring
from pairs showing a selected ratio, these
again show a ratio approaching that of
their parents. Thus, by selection, a strain
in which the females bore a relation 1.6 to
1 male was produced. This ratio, by selec-
tion, can be maintained. A male strain
has not yet been attempted.

By mating females from the ‘‘female’’
strain with males from a strain in which
the sex-ratio is 1 to 1, and wice versa, the
sex-ratio of the offspring is in every case
that of the strain from which the females
were selected. From the results in five
such experiments it is concluded that in
this creature the sex is determined alto-
gether, or nearly so, by the female, the
male having nothing or little to do with it.

The objection that might easily be
brought forward, that the selection in these
experiments may be nothing more than the
selection of those pairs in which one sex or
the other tended to die and, hence, led to
a preponderance of one sex or the other,
has not been met satisfactorily experi-
mentally, but it is not regarded as a factor
of any importance.

TeoMAS G. LEE,
Secretary

UNIVERSITY OF MINNESOTA
(To be concluded)

SCIENTIFIC BOOKR
SCIENTIFIC PUBLICATIONS OF THE AMERICAN
MUSEUM OF NATURAL HISTORY FOR 1907

In Volume XXIII. of the Bulletin of the
museum there are almost one thousand—978,
to be exact—printed pages, comprising thirty-
six separate papers from nineteen authors,
with fifty-three plates and eighty-three text
figures. Many papers are of typical tech-



