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is the shoal channel which separates the South Shetlands from
Cape Horn, which is a region of great snowfall. Therefore should
the antarctic ice gain sufficient thickness to rest on the bottom of
this shallow sea it would move into the Cape Horn channel and
eventually close it. The ice growth would not be entirely from
the southern continent, but also from lands in the region of Cape
Horn.' Thus the antarctic continent and South America would
be connected by an isthmus of ice, and consequently the indepen-
dent circulation of the Southern Ocean arrested. Hence it will
be seen that the westerly winds, instead of blowing the surface
waters of the Southern Ocean constantly around the globe, as they
are known to do to-day, would instead blow the surface waters
away from the easterly side of the ice-formed isthmus, which
would cause a low sea-level along its Atlantic side, and this low
sea-level would attract the tropical waters from their high level
against Brazil well into the southern seas, and so wash the antarc-
tic continent to the eastward of the South Shetlands.

" The tropical waters thus attracted southward would be cooler
than the tropical waters of to-day, owing to the great extension
of cold in the soutltern latitudes. Still they would begin the slow
process of raising the temperature of the Southern Ocean, and
would in time melt the ice in all southern lands. Not only the
Brazil currents would penetrate the southern seas, as we have
shown, but also the waters from the high level of the tropical In-
dian Ocean which now pass down the Mozambique Channel would
reach a much higher latitude than now.

. The ice-made isthmus uniting South America to the antarctic
continent would, on account of its location, be the last body of
ice to melt from the southern hemisphere, it being situated to the

windward of the tropical currents and also in a region where the -

fall of snow is great; yet it would eventually melt away, and the
independent circulation of the Southern Ocean again be established.
But it would require a long time for ice-sheets to again form on
southern lands, because of the lack of icebergs to cool the southern
waters. Still, their temperature would gradually lower with the
exclusion of the tropical waters, and consequently ice would slowly
gather on the antarctic lands.

The above theory thus briefly presented to account for the cli-
matic changes of the high southern latitudes is in full accord with
the simple workings of nature as carried on to-day ; and it is proba-
ble that the formation of continents and oceans, as well as the
earth’s motions in its path around the sun, have met with little
change since the cold era iced the lands of the high latitudes.

At an early age, previous to the appearance of frigid periods,
the ocean waters of the high latitudes probably did not possess an
independent circulation sufficient to lower the temperature so that
glaciers could form. This may have been owing to the shallow
sea-bottom south of Cape Horn having been above the surface of
the water, the channel having since been formed by a compara-
tively small change in the ocean’s level. For, while considering
this subject; it is well to keep in mind that whenever the western
continent' extended to the antarctic circle it prevented the inde-
pendent circulation of the Southern Ocean waters, consequently
during such times ice periods could not have occurred in the
southern hemisphere.

It will be noticed that according to the views given above, the
several theories which have been published to account for great
climatic changes neglect to set forth the only efficacious methods
through which nature works for conveying and withdrawing
tropical heat sufficient to cause temperate and frigid periods in
the high latitudes. While lack of space forbids an explanation of
the causes which would perfect an ice period in the northern

hemisphere, I will say that it could be mainly brought about

through the independent circulation of the arctic waters, which
now largely prevent the tropical waters of the North Atlantic
from entering the arctic seas, thus causing the accumulation of
ice sheets on Greenland. But before a northern ice period can be
perfected, it seems that it will need to co-operate with a cold period
in the southern hemisphere; and in order to have the ice of a
northern frigid period melt away, it would require the assistance
of a mild climate in the high southern latitudes.

C. A. M. TABER.
Wakefield, Mass., Aug. 14.
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The Journal of the Cbllege of Science, Imperial University of
Japan. Vol. IV., Part 1.

THIS volume forms a fitting complement to the numbers already
issued, and indicates the advanced position of the college and the
high standing of its teachers and special students. If any thing
would commend an institution to the generous attention of the
government it is the admirable work which has been embodied in
the various memoirs of the series. The present number opens
with a memoir by Professor K. Mitsukuri on the ¢ Foetal Mem-
branes of Chelonia.” It is one of a series on the embryology of
Reptilia. The first one, in which Mr. Ishikawa was joint author,
was on the germinal layers of Chelonia. The foetal membranes
of Reptilia have been supposed to bear a close resemblance to
those of birds. Mr. Mitsukuri has found many notable features
which have, hitherto, been overlooked, and these appeared so re-
markable that he has made them the subject of his memoir. Ten
beautiful plates accompany the text.

Mr. Kamakichi Kishinouye gives the results of his researches on
the ¢ Development of the Araneina,” illustrated by four plates.
The material for study was obtained on the grounds of the univer-
sity, and this included Lycosa, Agalina, and other genera of
spiders. His method of treating the eggs is given in full, and will
be found of great value to the student. His discussion of the
formation of the pulmonary lamellse or lung-book is very interest-
ing. He thinks it probable that the lung-book was derived from
the gills of some aquatic arthropodous animal, such as Limulus,
comparing it with the lamellar branchia of Limulus sunk beneath
the body surface. He shows that an invagination of the first ab-
dominal appendage gives rise to the lung-book, and a similar in-
vagination at the base of the second gives rise to.a tube—abortive
trachea. Many other interesting points are developed or sustained

, in this memoir,

Mr. Oka has a memoir on a new species of fresh-water polyzoa,
Pectinatella gelatinosa. His methods of preparation will be found
valuable to students of this group. His allusions to the views of
Hyatt and Morse as to the anterior region of the polypidee refer to
views ubtered over twenty-five years ago, when the polyzoa and
brachiopods, with the tunicates, were supposed to be molluscan.
These views are antiquated, and have long since been abandoned
by the authors in question. Circulation is showed by Oka to be
by ciliary action. He confirms Verworn in showing ciliary action
on the external wall of the alimentary canal. Important obser-

‘vations are made on a pair of excretory organs which are ciliated

and communicate with the epigastric cavity by wide openings.
Their external openings have not been found, but the relation
these bear to the segmental organs of brachiopods and worms
seems unquestionable. An exhaustive discussion is given to the
development of the statoblast, and the longitudinal sections de-
picted are of great value. The memoir is a solid contribution to
the literature of this interesting group of animals. Four plates
illustrate the details of anatomy and development.

Mr. Seitaro Goto has' a memoir, with three plates, on a new
form of Diplozoon, to which he gives the specific name of ‘“nip-
ponicum.” He gives reasons for separating it from the single
species known as paradoxum. The curious creature is described
in detail, and interesting points are added to what has already
been known. _ '

A new species of hymenomycetous fungus injurious to the mul-
berry tree, illustrated by four plates, is described by Mr. Nobujiro
Tanaka, with a discussion of this fungus, which has caused much
destruction of the mulberry tree in Japan.

Notes on the irritability of the stigma, by Mr. Miyoshi, are illus-
trated by two plates. The author shows conclusively that this
irritability, as Hermann Miiller first suggested, has to do with the
cross-fertilization of the flower, and is not for protection against
wind and rain. ~Irritability is excited by an insect or a bristle, and
not by a drop of water or by blowing against it.

Notes on the development of the suprarenal bodies in the mouse,
with two plates, are by Mr. Masamaro Inaba. In this paper is
discussed the mode of origin of the two substances which go to
make up the suprarenal bodies. He comes to the conclusion that
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the cortical cells are derived from the peritoneal epithelium, as
stated by Janosik; and the medullary substance from the sympa-
thetic elements, as described by Professor Mitsukuri.

In these various memoirs the authors express their indebtedness
to Professors Mitsukuri, Iijima, and Yatabe for aid and advice.
The plates are marvels of beautiful lithography, and the drawings
are made with that skill and accuracy which characterize all
their work.

Taxidermy and Zodlogical Collecting. By WILLIAM
pAY. New York, Scribner. 8°. $2.50.

‘WHO the author of this work is, is certainly well known to
most of the readers of Science. For years he has been connected
with the National Museum as the chief taxidermist, and for a long
time previously he was the taxidermist of a prominent natural
science establishment. So it is with regret that we learn that Mr.
Hornaday is to retire entirely from taxidermy forever. Bub asso-
ciated with the chief author of the book was Dr. W. J. Holland,
who supplied the chapters on collecting and preserving insects.

The considerable popular interest in zodlogy, and the great num-
bers of young naturalists coming forward, give reason to. suppose
that the book will meet with a considerable demand, especially as

T. HORNA-
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and Labrador duck: Very soon it will be impossible to find wal-
rus, manatee, fur seal, prong-horn antelope, elk, moose, mountain
sheep, and mountain goat. Then ducks are being rapidly exter-
minated for market, and numerous birds for the sake of fashion.

The first part of the book is on collecting and preserving. Thig
is by no means an unimportant part of the whole, occupying
nearly one hundred pages, and covers every part of the work of
collecting zoological specimens, even to birds' eggs and nests,

Taxidermy is treated in the second part, which occupies one
hundred and fifty pages. This opens with an account of the
worker’s laboratory, and closes with hints as to the most effective
ways of ‘“ making up ” the finished specimen, for they must resort
to paint as well as some other faded beauties.

There are then a number of pages devoted to the making of
plaster casts. This makes the third part of the book, which is
followed by the part (IV.) devoted to osteology, or at least so much
of it as can be applied in the collecting and mounting of skeletons.

The closing chapters are on insect collecting, by Dr. Holland.
The book is liberally illustrated, credit being given by the author
to Mr. Frederick A. Lucas for much assistanceé in this feature.

there is no other book of equal scope available.

The author urges on those who care for the preservation of spe-
cimens of many forms of animal life that they must beup and do-
It is already too late to collect wild specimens of the Ameri-
can bison, California elephant seal, West Indian seal, great auk,
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AMONG THE PUBLISHERS.

THE Chautauquan for September presents the following among
other articles in its table of contents.
by Mrs. C. R. Corson (illustrated); ¢ The American Association
for the Advancement of Science,” by Marcus Benjamin; ‘ What

‘‘Russia and the Russians,”

A SYSTEM OF

EASY LETTERING.

By J. H, CROMWELL, Ph.B,

Twenty-six different forms of Alphabets. The
space to be lettered is divided into squares, and
with these as a guide the different letters are drawn
and inked. Price, 50 cents, postpaid.

E. & F. N. SPON, 12 Cortlandt Street, New York.

OF WHAT USE IS THAT PLANT?

You can find the answer in

SMITH’S ‘“DICTIONARY OF
ECONOMIC PLANTS.”

Sent postaid on receipt of $2.80. Publish-

er’s price, $3.50.

SCIENCE BOOK AGENCY,

47 Lafayette Place, New York

THIRD EDITION.

THE FAULTS OF SPEECH

A. MELVILLE BELL,
Author of ‘¢ Visible Speech,’’ etc., etc.

The Faults of Speech is a Self-Corrector
and Teacher’s Manual, for the removal of all
Impediments and Defects of Articulation.

680 Cenits-

*.% Sent postpaid on receipt of price,

N. D. C. HODGES, 47 Lafayette Place, N. Y.

BOOKS: How to Exchange them for
others. Send a postal to the SCIENCE exchange
column (ingertion free), stating briefly what you
want to exchange. SCIENCE, 47 Lafayette Place,
New York.

* The Week, one of the ablest papers on the con-
tinent.” —Descriptive America.

THE WEEK,

A Canadian Journal of Politics, Literature, Science
and Art.
PUBLISHED EVERY FRIDAY.
$3.00 per Year. $r1.00 for Four Months.

THE WEEK has entered on its EIGHTH year of
publication, greatly improved In every respect,
rendering it more worthy the cordial support of
every one interested in the maintenance of a first-
class literary journal.

The independence in politics and criticism which
has characterized THE WEEK ever since its first
issue will be rigidly maintained ; and unceasing ef-
forts will be made to improve its literary character
and increase its attractiveness as a journal for the
cultured home. Many new and able writers are
now, or have promised to become, contributors to
its columns, and the constant aim of the Publisher
will be to make THE WEEK fully equal to the best
literary journals in Britain and the United States.

As heretofore, PROF. GOLDWIN SMITH will, from
time to time, contribute articles. London, Paris,
‘Washington and Montreal letters from accomplished
correspondents will appear at regular intervals,
Special Ottawa Letters will appear during the ses-
sions of Parliament.

THE WEEK being the same size as ‘ Harper’s
Weekly,” is the largest paper of its class on the
continent.

SEND FOR FREE SAMPLE COPY.

C. BLACKETT ROBINSON, Publisher,

5 Jordan St., Toronto, Canada.

THE
AMERICAN GEOLOGIST FOR 1891

AND

BIEN'S NEW ATLAS OF THE METROPOLI-

TAN DISTRICT,

will be given to New Subscribers to the
Georoaist for $25.00 (which is the regular
price of the Atlas alone), if ordered through
the GEOLOGIST.

For other premiums see the GEOLOGIST for
Nov., Dec., and Jan. Address

THE GEOLOGICAL PUBLISHING COMPANY,

Minneapolis, Minn,

THE BOTANICAL GAZETTE.

A monthly illustrated journal of botany in
all its departments.
25 cents’ a number, $2.50 a year,

Aadress PUBLISHERS BOTANICAL GAZETTE,

Crawfordsville, Ind.

Publications of the University of Pennsylvania.
SERIES IN

Philology, Literature and
Archaology.

Vol. I. now ready.

1. Poetic and Verse Criticism of the Reign of Eliza-
beth, By Felix E. Schelling, A.M., Assistant
Professor of English Literature. $1.00.

2. A Fr&gment of the Babylonian ‘' Dibbarra' Epic.
By Morris Jastrow, Jr., Ph.D., Professor of

Arabic. 60 cents. '

3. a. Ipés with the Accusative.
sage in the Antigone. B;
A M., Professor of the
erature. 50 cents.

4. 'The Gambling Games of the Chinese in America.
Fan t4n and P4k kop pia. By Stewart Culin,
Secretary of the Museum of Archasology and
Palaontology. 40 cents.

b. Note on a Pas,
William A. Lamberton
reek Language and Lit-

In preparation.

The Terrace at Persepolis. By Morton W. Easton,
Ph.D., Professor of Comparative Philology.

An Aztec Manuscript. By Danicl (. Brinton, M.D.,
Erofessor of American Archseology and Linguis-

ics.

A Monograph on the Tempest. By Horace Howard
Furness, Ph.D., LL.D.

Recent Archeaeological Explorations in New Jersey.
By Charles C. Abbott, M.D, Curator of the
American Collections.

Archeaological Notes in Northern Morocco. By Tal-
cott Williams, A.M., Secretary of the Museum
of Egyptian Antiquities.

a. On the Aristotelian Dative. b. On a Passage in
Aristotle’s Rhetoric. By William A. Lamberton,
A.M., Professor of the Greek Language and
Literature.

A Hebrew Bowl Inscription. By Morris Jastrow,
Jr., Ph.D., Professor of Arabic.

The Life and Writings of George Gascoigne. By
Felix E. Schelling, A.M., Assistant Professor of
English Literature.

The Papers of this Series, prepared by Professors
and others connected with the University of Penn-
sylvania, will take the form of Monographs on the
subjects of Philology, Literature, and Archaology,
whereof about 200 or 250 pages will form a volume.

The price to subscribers to the Series wiil be $1.50
per volume; to others than subscribers, $2.00 per
volume.

Each Monograph, however, is complete in itself,
and will be sold separately.

It is the intention of the University to issue these
Monggraphs from time to time as they shal be pre-
pared.

Each author agsumes the responsibility of his own
contribution.

N. D.C. HODGES,

47 Lafayette Place, New York, N, Y.

BOOKS : Hlow to get them, If there is any
book or pamphlet that you want, write to the Science
Book Agency, 47 Lafayette Place, New York,



