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THE PROCEEDINGS OF THE AMERICAN
SOCIETY OF ZOOLOGISTS.

TaE fourth annual meeting of the Cen-
tral Branch of the American Society of
Zoologists and the second triennial meeting
of the entire society was held in the
museum lecture room at Ann Arbor, on
December 27, 28 and 29, 1905. There
were elected to membership in the Central
Branch, Professor Burt G. Wilder, Pro-
fessor W. J. Baumgartner and Professor
S. J. Hunter; in the Eastern Branch Dr. N.
M. Stevens, Professor Francis B. Sumner,
Professor Charles G. Rogers, George
Thomas Hargitt, Professor Edwin Linton,
Dr. H. H. Newman, Dr. Emily R. Gregory
and Dr. William E. Kellicott.

Officers of the Central Branch were
elected as follows:

President—C. C. Nutting.

Vice-president—Geo. Lefevre.

Secretary-Treasurer—T. G. Lee.

Member of Ewmecutive Oommittee—J. G. Need-
ham. N

In the absence of any.of the officers of
the Eastern Branch they were reelected for
another year.

The following papers were read:

The Living Egg of Anodonta as an Object
for the Study of Maturation and Fertil-
1zation: CHARLES ZELENY, University of
Indiana. _

The living eggs of Anodonta may be of
considerable value to inland laboratories
where the lack of suitable material has been
very striking as compared with the rich-
ness at the seashore. Contrary to the con-
dition in Undo, the living eggs of A. grandis
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and 4. edentula, because of their transpar-
ency, are very suitable objects for the study
of maturation, fertilization and early cleav-
age. The maturation divisions can be fol-
lowed with ease and even the chromosomes
can be made out as highly refractive bodies
in the equator of the spindle. A study of
the approach of the male and female
pronuclei confirmed the observations of
Lillie on sections of the Unio egg regarding
the disappearance and reappearance of the
central sphere. The central sphere at the
side of the male pronucleus disappears as
the two pronueclei approach each other and
for a considerable period there is no sign
of a central sphere in the egg. Then a
central sphere forms in connection with
each pronucleus and astral radiations ap-
pear around it. The two central spheres
thus produced serve as the centers of the
first cleavage spindle.

On the Interpretation of the Maturation
Chromosomes of the Orthoptera: C. E.
McCrune, University of Kansas.

A very general interest centers about the
interpretation of the chromosomes of the
grasshoppers since every possible deriva-
tion of the tetrads has been described as
showing itself in their spermatocytes. Thus
Wileox detects a double cross division, de
Sinéty a double longitudinal one, while I
and my students are convinced that in most
of the tetrads there are present for the
first spermatocytes a plane of longitudinal
cleavage and for the second a cross division.
Montgomery, from a brief study of one
species, argues for a cross division in the
first spermatocytes and a longitudinal in
the second. From the fact that all these
interpretations have been based upon prac-
tically the same material, it is important to
determine which is the correct one, for it
will materially strengthen the assumption
that this is the type that is generally prev-
alent. I have recently gone over a large
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number of species of Acridide and am con-
vinced that my early conception of the
tetrad as a rod split lengthwise and again
at right angles to this, with the mantle fibers
attached at the level of the cross split, is
the correct one. These two planes of divi-
sion have been found in the very early pro-
phases and traced through the two sperma-
tocyte divisions. The ring figures present
indisputable evidence that the first cleavage
of the rod is along the length of the chro-
matin thread. These facts are demon-
strated by a large series of photomicro-
graphs.

The Chromosome Complexes of Hespero-
tettiz speciosus and H. wviridis: C. E.
McCrunea, University of Kansas.

As I reported at the preceding meeting
of the society, the genus Hesperotettiz has
a peculiar grouping of the chromosomes
that characterize the Acridide. This mani-
fests itself particularly in the multiple
chromosome which is constituted of one of
the large tetrads and the accessory chro-
mosome. The two species of the genus
show differences in size and shape that are
striking and unmistakable, but which are
not easy to desceribe. A full series of illus-
trations will be presented in a subsequent
paper. Accompanying the chromosomie
differentiation there is also one of the
spindle of the first spermatocyte. This in
H. speciosus is long and full while in H.
viridis it is short and weak. In another
species, H. pratensis, that is just being
taken up for study, the same elements are
characteristically different from the other
two species, but have the generic features
equally well marked.

Further Observations on Artificial Par-
thenogenesis: GEORGE LEFEVRE, Univer-
sity of Missouri.

In a former communication® some pre-

18c01ENcE, N. S., Vol. XXI., No. 532, p. 379,
March 10, 1905.
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liminary results were reported from a study
of artificial parthenogenesis in the echiuroid
Thalassema mellita Conn. At that time it
was stated that unfertilized eggs of this
worm may be induced to develop into ac-
tively swimming trochophores by immersion
for a few minutes in dilute solutions of
acids, both inorganic and organic.

Continued and more detailed examina-
tion of the material has yielded many addi-
tional facts of interest. -

The parthenogenetic development in
many cases involves a perfectly normal
_ maturation, a more or less regular cleavage,
and the usual processes of differentiation
leading up to the formation of the normal
larva.

The unfertilized egg of Thalassema when
left in sea-water exhibits no developmental
changes, and the germinal vesicle remains
intact until the egg dies. After a short
exposure to the acid-solutions, however,
the egg rounds out upon a return to
pure sea-water, and throws off a typ-
ical fertilization-membrane. As a rule,
both polar bodies are extruded, and
sections show that in these eggs the matura-
tion-mitoses occur in a normal manner.
After maturation, the egg-centrosome and
aster disappear; the pronucleus forms
from the reduced number of chromosomes
and moves to the center of the egg; the two
cleavage-asters with their centers appear
de movo and simultaneously at opposite
poles of the egg-nucleus; the first cleavage-
figure is then formed, and division of the
egg into two equal blastomeres takes place
normally.

In many cases, subsequent cleavages oc-
cur in a normal manner, as far as they can
be followed, although the rhythm of divi-
sion is more or less disturbed; in such
cleavages, cytoplasmic division regularly
accompanies division of the nucleus, and
the mitotic phenomena involved are in all
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respects normal in appearance. The re-
duced number of chromosomes (12), how-
ever, persists, and has been repeatedly
counted even in late blastula- and gastrula-
stages.

Gastrulation consists of the insinking of
an entoblastic plate of cells which multiply
by division and give rise to the enteron;
the latter becomes secondarily divided into
stomach and intestine; the cesophagus is
formed after gastrulation by an ectodermal
invagination which is subsequently placed
in communication with the stomach. These
processes of differentiation, together with
the formation of the prototrochal band and
apical flagella, are in all essential respects
identical with the corresponding normal
events.

In addition to the cases mentioned in
which the normal differentiations are close-
ly paralleled, many abnormal processes
have also been observed. In some experi-
ments only one polar body was extruded,
and in others neither was formed; upon
sectioning such eggs, it was found that
either one or both maturation-mitoses take
place well below the surface and without
accompanying cytoplasmic division. Cer-
tain interesting phenomena are associated
with these unusual processes, to which only
a reference can be made in this place.

The formation of large monasters was
not infrequently observed, the rays appear-
ing and disappearing rhythmically and the
chromosomes dividing repeatedly without
cleavage of the cytoplasm.

Nuclear division ocecurring in the absence
of cytoplasmic division often results in a
multiplication of chromosomes, which may
then be gathered into a single giant nucleus
or grouped on a single giant spindle.

An endless variety of abnormal cleav-
ages, similar to those described by others,
have been observed; such cleavages fre-
quently lead to the formation of ciliated
structures, which, however, depart more or
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less widely from normal embryos and
larve. ' ’
Differentiation of the egg does not occur
in the absence of cleavage, and all ciliated
bodies observed, whether normal or ab-
normal, possess a cellular structure.

The Keimbahn of Chrysemys: BENNETT M.
ALLEN.

Morphology of Celoplana: J. F. ABBOTT,
‘Washington University. »
Ample material was rediscovered in Ja-

pan. Careful histological study shows that

contrary to frequently expressed opinion

Celoplana has practically no planarian af-

finities and can not be considered a primi-

tive form, but rather a highly specialized
ctenophore. The adoption of littoral hab-
its has produced great divergence from the
typical organization of ctenophores. On
the other hand, there are many points of
structure characteristic of pelagic Cteno-
phora that are retained in Celoplana as
vestigial structures, apparently useless to

a crawling animal, but indicating a pelagic

origin. Among the points worked out in

Caloplana new to ctenophore morphology

are the development of respiratory dorsal

tentacles, the normal sloughing off of di-

gestive epithelium from the gastric canals

and a method of origin of the adhesive cells
of the tentacles at variance with the de-
seriptions of other investigators.

The Origin of the Proglottids in the Ces-
tode Crossobothrium lactniatum: W. C.
Curris, University of Missouri.

The method accepted as the universal
one by which the proglottids of a cestode
originate, does not obtain in the species C.
laciniatum. This cestode, instead of form-
ing its proglottids by the appearance of
each new one between the scolex and the
most anterior proglottid of the chain,

shows the proglottids originating in the

following manner: there appear at the pos-
terior end of the young worm segments
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which we will term the ‘posterior proglot-
tids.” These extend over about the pos-
terior fourth of the body and arise from
behind forward after the manner described
for other cestodes. When about fifty
such ‘posterior proglottids’ have appeared,
others, which we will term the ‘anterior
proglottids,’ begin to develop in the region
just behind the scolex. These ‘anterior
proglottids’ appear i the reverse direction
so that the oldest is the onme next to the
scolex. From this time on the worm is,
therefore, segmenting from both ends to-
ward a point somewhat anterior to the
middle of its length. )

The anterior end produces upwards of
fifty, the posterior upwards of two hun-
dred, proglottids before the two meet and
all sign of the transition from one region
to the other disappears.

After reaching such an ‘adult’ eondition,
no more proglottids are formed until the
ones already in existence have been greatly
reduced in numbers by the liberation of
motile proglottids from the posterior end.
‘When this reduction has progressed so far
that the reproductive organs are beginning
to appear well into the region occupied by
proglottids which had an anterior origin,
the part of the worm between the scolex
and the most anterior proglottid elongates
into a neck which eventually segments into
posterior and then into anterior proglottids
as did the young worm.

The bearing of these facts upon current
explanations of the nature of the cestode
body will be discussed in a forthcoming
paper.

Some Observations on Gastropod Nerve
Cells: W. M.. SMarLwoop and C. G.
RocErs, Syracuse University.

This report includes studies on the opis-
thobranchs, nudibranchs and especially the
pulmonates, Planorbis and Limazx. Many
cytological observations have already been
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made on the finer structure of invertebrate
nerve cells, but no one has combined to any
extent physiological experiments on the
same animal. So many terms have already
been proposed for the structures deseribed
by other writers that no attempt is made
to homologize these several terms.

In the cytoplasm of Limax and Ham-
inea there is present in the animal taken
from its normal habitat a varying number
of lymph spaces which exhibit neither a
constant shape nor a constant position. In
some instances the limiting wall of °“the
lymph space takes a definite stain, while
in others there is no indication of a struec-
ture which we might designate as a wall.
These lymph spaces in Limax are either
free from any solid staining bodies or there
may be as many as a dozen different bodies
in a single space. To be sure that these
spaces and bodies were normal character-
istics of the eytoplasm, the nerve collar was
dissected from the living snail and indi-
vidual nerve cells studied. The spaces ean
be seen in the unstained living nerve cell,
but the bodies only when some neutral

methylene blue is introduced under the

cover glass. .

The experimental evidence indicates that,
contrary to the usual observations on nerve
cells, the nucleus shows no evidence of
shrinkage. When Limaxz is stimulated
until exhausted by induction currents or a
needle the bodies which are so prominent
in the unfatigued animal have disappeared.
In order to ascertain what became of these
bodies the living nerve cell was mounted
on a slide between electrodes of platinum
foil and the alternating current from an
induection coil was then passed between the
electrodes. Within a half hour the dark
bodies began to break down; within an
hour or an hour and a half they had en-
tirely disappeared. After a period of rest
new bodies similar to the old ones again
appear in the cytoplasm. It seems to us
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highly probable that these bodies are stores:
of energy giving stuff which may be called:
on in emergency to renew the protoplasm
of the cell

The bodies found in Planorbis seem to
be entirely different from those found in
Limax. When Planorbis is fed on chest-
nuts for a few weeks a large number of
golden-yellow bodies can be seen in the
unstained nerve cell acecumulated chiefly
around the base of the axone. These bodies
do not stain with methylene blue nor dis-
appear when subjected to an electrical
stimulus.

Experiments and analyses are under way
to determine the nature of these bodies.

The Nematocysts of Eolis: O. C. GLASER,

University of Michigan.

The evidence of Wright (’58), Grosamor
(’042) and myself (‘04! and later) that
the nematoeysts in the cerata of Eolis are
derived from eccelenterates was reviewed
and found valid. The adaptiveness of
these transferred nettling organs, however,
is not as easily determined as their origin.
Since they discharge and inflict pain, they
are as efficient in these respects as before
ingestion. My observations show, however,
that despite their great concentration in
Eolis, they are not as generally effective
as has been supposed. In eombats with its
own kind, the cerata are attacked directly
and eaten voraciously.

‘When irritated, Eolis curls up; the
cerata project like quills from a poreupine,
or are cast off by autotomy. An attacking
fish is certain to fill its mouth with nemato-
eysts, both because the appendages contain-
ing them are numerous and because they
are most conspicuously colored.

Various fishes behave differently in the
presence of Eolis. The blennie, which lives
in great numbers on the same hydrids with
Eolis, ordinarily is indifferent to the pres-
ence of the latter, but when aroused by
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hunger, or another cause, crops the cerata
until none remain. .

Fundulus at first is excited in the pres-
ence of Eolis, but on longer acquaintance
will take detached appendages if offered.
T have never seen a Fundulus repeat this
act, though it will devour, even after hav-
ing taken detached cerata, an Eolis devoid
of them. This seems to indicate that the
colors of the appendages are warning
colors.

The elaborate preparations made by the
cnidophore sacs for receiving and storing
the nematocysts indicate the advantage to
Eolis of ridding itself of these structures.
Probably their use as weapons, in cases in
which they so serve, is secondary and acci-
dental, the real and original function of
the enidophore saes being the elimination
of the nematocysts.

The Sense Organ of the Bill qnd Lateral
Line of Polyodon Spathule: HeNry F.
NacHTRIEB, University of Minnesota.

Lorrelated Abnormalities in the Scutes and
Bony Plates of Chelonia: H. H. NEw-
MAN, University of Michigan.

{An examination of the carapaces of large
numbers of Graptemys geographica and
Chrysemys marginate show that there is
always a precise correlation of supernu-
merary or deficient scutes and plates of the
marginal series. In the neural series corre-
lation is frequent between extra procaudal

plates and the supernumerary scutes of

that region.

No correlated abnormalities were found
in connection with the true neural or costal
rlates which are produced by periosteal
expansions of the ribs and neural spines of
the vertebre.

Correlations occur only in regions where
plates of dermal origin exist—in the mar-
ginal and procaudal regions. This may be
used ds evidence in support of the theory
that there existed at one time a dermal
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carapace composed of tubercular or flat-
tened chitinous elements (seutes) with
cores or supports of dermal bone. The
rapid secondary expansion of ribs and
neural spines rendered these dermal bony
supports superfluous in the large central
portion of the carapace, but in other re-
gions they persisted as the marginal,
nuchal, procaudal and pygal plates.

In these regions, then, we should not be
surprised to find correlated recurrences of
lost scutes and plates, since a genetic con-
nection exists. The procaudal and pygal
plates are distinetly in serial homology
with the dorsal processes of the tail of
Chelydra, leading to the belief that such
processes at one time extended much fur-
ther forward.

Vestiges of dermal bones in the mid-
neural region of the carapace were found
in Graptemys in just the places where they

would be expected—beneath the keels of

the second, third and fourth neural scutes.
A considerabie amount of additional evi-
dence in support of this view will appear
in a paper now in press.

The Production and Control of Infertility
by Inbreeding: W. J. MOENKHAUS, Uni-
versity of Indiana.

m e
CHARLES

The Direction of Differentiation
Regenerating  Appendage:
ZELENY, University of Indiana.
The problem of the direction of differ-

entiation in a regenerating appendage was
studied in the antefinule of the common
brook sow-bug, Asellus, which is excep-
tionally favorable because of striking and
constant differences in the segments. It
was found that the visible differentiation
starts at the basal and terminal ends and
proceeds toward the middle of the regen-
erating tissue. The basal differentiation,.
however, appears slightly in advance of the
terminal one.
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The Regeneration of an Antenna-like Or-
gan in place of the Vestigial Eye of the
Blind Crayfish: CHARLES ZELENY, Uni-
‘versity of Indiana.

In the blind ‘crayfish (Cambarus pel-
lucidus testit) the eyes have become degen-
erated to such an extent as to be perfectly
functionless. The retinal structures if
present. at all are represented merely by a
few small groups of granular cells. The
right eye-stalk was removed in nine speci-
mens of this crayfish. Three lived for a
year after the operation. One of these
regenerated an antenna-like organ in place
of the removed eye-stalk. The new organ
is segmented and the terminal half is cov-
ered with tactile hairs. All appearances
point toward the supposition that the organ
is a functional one and its function is prob-
ably tactile in character. The instance,
therefore, represents a case of the regen-
eration of a funectional organ to replace a
removed non-functional one.

The Young of Scutigerella immaculate:
S. R. WiLLiamg, Miami University.
A Scutigerells, which had remained

quiescent for ten days beneath a glass’
slide (in a bubble of air) in a stender dish, -

laid eight eggs on May 25, 1904.

She remained with the eggs eontinuously
until they hatched on June 6. June 7
one was'removed. It proved to have six
pairs of legs, as was previously stated to be
the probability at the St. Louis meeting of
the Association for the Advancement of
Science. '

The disturbance of the nest caused the
mother to desert the remaining young and
by the morning of the following day these
had all disappeared. It is practically cer-
tain that they were eaten by the other
Scutigerellas in the stender dish.

The San Diego Marine Biblogical Associa-
teon and 1ts Work: C. C. NurtiNg, Uni-
versity of Iowa.
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Some Points on the Habits and Anatomy of
Placobdella Pediculata, N. Sp.: HENRY
F. NacuTriEB, University of Minnesota.

- An Ecological Survey of Isle Royal, Lake

- Superior: CHAS. G. Apams, University of
Michigan.

The Pearl Organs and Spawning Behavior
of American Suckers and Minnows and
their Bearing wpon Current Theories of
the Origin of Secondary Sexual Charac-
ters: J. REIGHARD, University of Michi-
gan.

Some Relations of Protozoa to Certain
Ions in their Medium: A. W. PETERS
and M. H. Regs, University of Illinois.
"In one series of experiments the resist-

ance of Paramacia to low concentrations

of H and OH ions was tested by keeping
the animals in media consisting of pure
salt solutions made to contain a serial range
of known concentrations of H and OH ions.

Tests were also made with distilled water.

No food or other organic matter was pres-

ent in any of these media. The numerical

results showed a greater resistance in the

OH than in the H media. In another

series of experiments further tests upon

the resistance of Paramacium and Colpid-
ium to H and OH ions were made under
conditions as nearly natural as possible.

The original nutritive media were sub-

jected to quantitative chemical and phys-

ical examination and in different portions
of these media a serial range of concentra-
tions in H and OH was produced and also
quantitatively estimated. @ The animals
having lived for twenty-four hours or
longer in media so prepared, were sub-

jected in the same media to instantaneous .

killing tests, one of which consisted of pure

HCI, the other of HCl ++ NaCl. The least

gram ionic concentration of H which killed

instantly was accurately determined and
was taken as the measure of resistance.

Curves representing all the results show
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that the animals that have lived in media
containing OH ions have a lower resistance
to HCI than the animals that have lived in
media containing H ions. Colpidia have
a higher resistance than Paramecia, for
both H and OH media. The HCI 4 NaCl
solution has a greater effect on both Para-
meacium and Colpidium than the same con-
centration of HCl used alone would have.
Experiments here made show that the NaCl
used alone is physiologically favorable.
The increased effect when both are used is
due to greater gram ionic concentration of
H which would be expected in the mixed
solutions in accordance with conductivity
measurements of Lincoln and of Jones and
Knight.

Phagocytosis i a Mammalian Ewmbryo:
M. M. MercaLr, Oberlin College.

On the Role of the Substantia reticularis
in the Evolution of the Vertebrate Brain:
J. B. JounstoN, University of West
Virginia.

The vertebrate nervous system consists
of somatic sensory, visceral sensory, somatie
motor and visceral motor divisions. Each
of these divisions is represented by central
and peripheral structures in each segment
of the head and trunk, except where the
organs to be innervated are wanting. The
central portion of each division constitutes
a continuous zone or column in the spinal
cord and brain. These longitudinal
columns are the fundamental divisions of
the central nervous system. In addition
to these there are in the central system
numerous cells which are left over after
the four main columns are differentiated.
These cells serve functions of connection
and correlation between the four columns
and between distant segments of the cen-
tral system, and constitute the substantia
reticularis grisea. The cells of the sub-
stantia reticularis are indifferently scat-
tered throughout the four divisions, and
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when one or other division is absent they
form the whole gray matter in its place.

The very important rdle which this sub-
stance plays in the formation of higher
brain centers is illustrated by the gustatory
and olfactory centers and by the evolution
of the cerebral hemispheres. The gusta-
tory central apparatus in fishes includes a
secondary nucleus in the cerebellar seg-
ment and a tertiary nucleus in the inferior
lobes of the diencephalon. Both of these
are probably differentiated from the sub-
stantia reticularis occupying the primitive
visceral sensory zone. The relations of
these structures in fishes should serve as a
guide in discovering the gustatory centers
in man. The olfactory apparatus has sec-
ondary nueclei in the forebrain and tertiary
nuclei in the inferior lobes and in the nuclei
habenulee of the diencephalon. These
tertiary centers belong to sueccessive neuro-
meres of the primitive brain and to the
same chief zone. The cerebral cortex comes
from two sources. The one is the visceral
substantia reticularis called epistriatum in
lower fishes, which forms the hippocampus.
The other is an unknown starting point
possibly identical with the center of the N.
terminalis in fishes, which forms the gen-
eral pallium whose functions are primarily
the direction of actions with reference to
the outside world.

A New Form of Cutter for Wax Plates: E.
L. Marg, Harvard University.

An Oid-Immersion Paraffine Bath: GEORGE

LErevre, University of Missouri.

A paraffine-bath was described which has
been designed upon a new principle. Each
cup or vessel used for holding paraffine is
suspended in a well containing oil, which
is, therefore, in contact with the sides and
bottom of the vessel. By the application

of heat through the mantle of oil, a uni-
form temperature throughout the paraffine
is obtained, and, owing to the low con-
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ductivity of the oil, the surface of the
paraffine may be exposed to the air indefi-
nitely without congealing; and, further-
more, since a film of warm oil adheres to
the outside of the vessel when the latter is
taken from the well, the paraffine remains
melted off the bath for a considerably
longer time than it does without this pro-
tection, thus making possible a much more
leisurely process of embedding.

The advantage of immersing the vessel
in oil is especially conspicuous in embed-
ding free, minute objects, like small eggs,
which have been saturated with paraffine
while contained in glass vials and which
must be handled by means of a pipette.

The oil which has been usually employed
in the bath has been olive oil.

A Case of Dibothrocephalus latus Infection
Acquired in America (Minnesota): W.
S. NicrErsoN, University of Minnesota.
The author reports the first known in-

stance of locally acquired infection by the

broad human tapeworm. A Finnish child,
born in Minnesota, which had never fed

upon imported fish of any kind, passed a

specimen of Dibothrocephalus latus seven

feet in length. Since infection from this
worm can take place, so far as known, only
from eating fresh-water fish that are in-
fested with the larval form (plerocercoid),
it is practically certain that American
fishes have become the hosts of this para-
site. In endeavoring to account for this
condition the author suggests that the sew-
age from cities with a large foreign popula-
tion may be sufficient to furnish the re-
quired infection of the intermediate host.

Since at least ten European species of fish

serve in this eapacity, it is not unreasonable

to eonclude that there would be found in
this country some forms in which the larvee
of the worm would thrive.

C. E. McCLung,
Secretary.
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TOWN AND GOWN.!

ON an old French sun-dial is a motto to
this effect: All passes in time and time it-
self ; but eternity does not, nor love. This
last is the permanent thing, in which the
universe and human society are founded.
So these hundred and fifty years of our
university, just past, being as they were
but a moment in the morning of its life,
compel us to look not backward, but at the
present and the future. The Greek fool
who ran so far to get a start that he could
not jump when he reached the mark is per-
haps a symbol of some university men who
spend their lives in preparing to live; but
not of the university itself, which renews
its strength in action and endures forever,
if true to itself. Founded in faith and de-
voted to liberal learning, Columbia has suc-
cessively weleomed faculties of the learned '
professions and faculties of natural and
applied science, fearless, persistent, aggres-
sive. The boughs rival the trunk; action
and reaction develop a wholesome struggle;
the air hereabouts is keen and sometimes
‘We have not
merely renewed our youth, we have trans-
formed ourselves and start afresh.

Among the questions of our new morn-
Have we a new conscience
and what about the moral sense of our
community? For example, certain trade-
marks have a high commercial value.
Such an one is the bachelor of arts. Its
chief renown, however, is intellectual and
social. The reason is that for ages it con-
noted a certain training. Those who held
it have been the heirs of human experience;
they have understood the continuity of
thought, the organic nature of society and
its institutions, the value of order and pro-
portion, the charms of fancy and imagina-
tion, the interpretation of the past for use in
the present and future. From them comes
the birthright because among them were

* Address at the opening exercises of Columbia
University, 1905.



