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PROTOZOAI 
T7te American Association for the Aiitiance- THE obligation which this occasion blings 

merit of Science : offers a challenge to the zoologist \-,-hose 
T h e  L i f e  Cycle of the P ~ o t o a o a :  PRO- pleasant privilege i t  is to address you, to spm- 
FESSOP,CHARLES ............................ A. KOFOID 397 

moll from his experience his ripest judgment 
Pruwing llie Aoade?nic T r e e :  PROFESSORS npon t,he problems of greatest interest in his 

E. S. REYNOLDS ................ and R. T. HAXCE 408 
field of investigation. I t  affords him the op-

Cooperat io?~ of the Gover?t?newt i:i, Scient,ific portunity to rouncl np  his vagrant ideas, to
W o r k  ..................1............................................... 410 

corral his scattered observations and to brs,nd 
Scie?rtific E v e ~ ~ t s :  them with the symbols which we all recognize. 

Soientific Researolx i n  Aus t r ia  in 1922; 
Physics  i n  Indus t ry  at the  V e m b l e y  Lab-  He must therefore leave the specialized field 

oratories; T h e  Cwiversity of Michigala in  which he ranges and come into the arana 
Biological S ta t ion;  R ~ ~ s s i a nEsiled Intel- of ouy comnlon and central problen~s. 
Zectuals i.il, BerZi,~% 411 The Protozoa, according to our genera,lly...........................................  

Scientific F o l e s  and iZTel~'s.................................. 413 accepted view of the evolution of the animal  
Dniztersity and Educational Notes.................... 416 kingdom, stands a t  the base of the animal tree  

Discztssio;rb and Correspondevace: of life. From them have sprung, perhaps in  
Weatherwaz  o n  X a i s e  Endospernz: PRO- a polyphyletic fashion, the other phyla. 'llhe 
FESSOR E. 51. EAST. N e w  Occurrence of structure of the collar cells of the Porifera 
the  Be l t  Tevrane i n  X o 7 ~ f a t t a :  0. TT. FEE&- suggests the origin of this phylum from the 
&IAN. T h e  Scales of tile Fossil Fish Choanoflagellata. The occurrence of nemato-

T, D. A.Eob, ,~ycon:PROFESSOR COCKERELL416 cysts, tentacles and eyespots in  the Din~flagel- 
Scientific Boo7;s : lata turns our attention from them to the 

Loftfield or5 the  Behuvioi' of Stonzata: Ccelenterata, while some ciliates and the platy- 
RAYMOND 418PROFE~SOR J. POOL........................ helminthes have much in common. Be this as  

Special Art icles:  it may, the Protozoa are found in the oldest 
Spar1:less Spa;&: PROFESSOR fossiliferolls rocks, and the genera of R,aciio-CARL BARUS 420 

T h e  American Associat io?~ f o ~  t72e Adva?tce- laria therein conform rather closely to genera 
merit of Sc ier~ce:  living to-day, while the fossil Dinoflagellata of 

Report  of the I rea , su i ' e~: DR. ROBERTS. the flints of Delitzsch are scarcely distinguish- 
WOODIVARD.Fina?acial Report of the  Per-  able from species living in the modern seas. 

~ ~ J ~ R T O Nmanelat Becretary: PROFESSOR E. The striking similarities of the most ancient 
......................................................... LIVIKGSTON  421 

. ._ ,  ._. ._ fossil Protozoa to recent ones afford some 
ground for  the inference that the Protozoa 

A Journal devoted the living to-day differ but little from those \$rllen 
Advancement of Science, publishing the official 
notices and proceedings of the American Asso- life mas young. We may therefore turn to 
ciation for the Advancement of Science, edited by this group \x,-ith soRne Confidence that the *he- 
J. McKeen Cattell and published every Friday by nomena d i c h  discover therein to-clay are 

THE SCIENCE PRESS 
100 Liberty St., Utica, N. Y. Garrison, N. Y .  1Vice-presidential address before Section F-

New York City: Grand Central Terminal  Zoology of the American Association for the Ad- 
rancement o f  Science and presidential address 

Annud Subscription, $6.00. Single Copies, 15 Cts. before the America.n Society of Zoologists at 
Entered as second.class matter January 21, 1922, at  the ~ ~~~~~~b~~ 27, 1922. t ~ ,~ ~ 

Post Office at Utica, N. Y.,Under the Act of March 3, 1879. 



SCIENCE-ADVERTISELVENTS k 

Medical College 

NEW YORK CITY 

The first year of the course ir also  
offered at Ithaca, N. Y., subsequent  
years at New York City only.  

For Information Address 

of Cleveland, Ohio 

HIGH STANDARD OF SCHOLARSHIP 

Ssltiors in Absentia. 

- 

-. 

Johns Hopkins University 
M e d i d  School 

INSTRUCTION 
The academic year beglns the Tuesday nearest October 

1, and closes the second Tuesday in June. The course of 
instruction occupies four years and especial em hasls in 
laid upon practical work in the laboratories, in tKe warda 
of the Hospital and in the dispensary. 

11  ITH SESSION  
Reorganized on a full-time basis  

Entrance Requirements: A minimum of 

ALL THE GENERAL FACILITIES 

ABLE TO MEDICAL STUDENTS 

For information address : Dean, Yale University School of 
THE REGISTRAR 

1353 East 9th St., NEW HAVEN, CONN. 



NEW YORK HOMOEOPATHIC 
MEDICAL COLLEGE AND 

FLOWER HOSPITAL 1 
Entrance Requirements : A minimum 

of two years of college work, 
which must include certain speci- 
fied courses. 

Instruction: Four years' duration; 
broad in scope; adequate labora- 
tory and clinical facilities. Active 

1 dispensary servioe. ~ 

For catalog address : 

THE REGISTRAR 
1183 Avenue A, New York City 

Marine Biological Laboratory 
Woods Hole, Mass. 

INVESTIGATION Facilities for research in Zoology, 
Embryology, Phys~ology, a n d 
Botany. Eighty-four private lab- 

Entire Year oratories $loO each for not over 
three months. Thirty tables are  
available for beginners in re- 

search who desire to work under the direction of mem- 
bers of the staff. The fee for such a table is $50.00. 

INSTRUCTION 

July 3 to August 
14, - 1923 

SUPPLY 
DEPARTMENT 

Open the Entire 
Year 

Courses of laboratory instruction 
with lectures are offered in In-  
vertebrate Zoology, Protozoology 
Embryology, Physiology a n d 
Morphology and Taxonomy of 
the Algae. Each course n- 
quires the full time of the stu- 
dent. Fee, $75.00. 

Animals and plants, preserved, 
living, and in embryonic stages. 
Preserved material of all type? 
of animals and of Algae Funm 
Liverworts and Mosses fhnished 
for classwork, or for the mu- 
seum. Living material furnish- 
ed in season 2 s  ordered. Iificro- 
scopic slides in Zoology, Botany 
Histology, Bacteriology. cat; 
logues of Zoological and Botanl- 
cal material and Microscopb 
Slides sent on applicat~on. State 
which is desired. For cata- 
logues and -all %formation ra- 
gardiig material, address: 

CEO. M. GRAY, 
Curator, Woods Hole. Mass. 

The annual announcement will 
be sent on application to The 
Director, Marine Biological La- 
boratory, Woods Hole, Mass. 

Northwestern University 
MEDICAL SCHOOL 

Situated in Chicago in close proximity to im- 
portant Hospitals with an abundance of clinical 
material. 
ADMISSION REQUIREMENTS-Two years of Collye credit Ln- 

cluding a satisfactor). course in Physics. Chemistry. Biology 
or Zoology, and French or German. 

COURSE OF STUDY-leading to the degree of Doctor of Medl- 
cine-Four years in the Medical School and a fifth year 
sithn as Interne in an appmved hospital or devoted to re 
search in some branch of Medical Science. 

GRADUATE INSTRUCTION-In courses leading to the degree 01 
Maatn of Arts or Doctor of Philosophy. 

RESEARCH FOUNDATION-The James A. Parten Endowment 
for Research a5ords unusual opportunities fof advanced 
students of Medical Science to pursue special investigations. 

RESEARCH FELLOWSHIPS-Four fellowships of the value of 
$500 each are awarded annually to promote scholarly re- 
search. 

Tuitien fees of the first and second years, $190.00 a year. 
The third and fourth years. $200.00 a year. 

For information address 

C. W. PATTERSON, Registrar 
2421 South Dearborn Street, Chicago, Illinois 

Courses in zoology, entomology, embry- 
ology, histology, botany, mycology, 
plant pathology, plant physiology, bac- 
teriology, and genetics. 
Graduate work leading to advanced 

Cornell laboratories and libraries at the 
service of the students. 
Rich collecting grounds easily accessible. 

Write f o r  a catalogue to the 

-- 
The Microscope 

By SIMON H. GAGE of Corncll University 
1 3th Edition, Published December, 1920 

In this edition, special emphasis is put upon the Darh- 
Field Microscope. POSTPAID $3.00. 

COMSTOCK PUBLISHING CO., Ithaca, N. Y. 
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SCIEXCE-ADVERTISEMENYX X l l l  

11 National Research Council I 
National Research Fellowships in the 

Biological Sciences 

Post-doctorate fellowships in the Biologi- 
cal Sciences (Zoology, Botany, Anthropol- 
ogy, and Psychology) will be assigned by 
the Board of National Research Fellow-
ships in the Biological Sciences for the 
academic year 1 923-24. Appointments 
may date from July 1 o r  later. Forms of 
application and statement of conditions 
will be furnished on application to the Sec- 
retary, Board of National Research Fellow- 
ships in the Biological Sciences, National 
Research Council, Washington, D. C. 

Applications for early consideration 
should be in the hands of the Secretary of 
the Board by April 10, but they may be 
sent at  any time for later consideration, 

International Review devoted 'to the 
History o f  Science and Civilkarion 

Edited by GEORGE SARTON, D.Sc. 
Associate of the Carnrgie Zmstitution 

Harvard Library 183, Cambridge, Mass. 

The chief feature of Isis is a Critical Bib- 
liography of the History and Philosophy of 
Science and of the History of Civilization. 
The  first four volumes (2536 pages) con-
tain about 7,321 bibliographic notes, 448 re- i 
views and 55 longer papers. Isis is  the main )
center of information on the History and 
Fhiiosophy of Science, and the organ of the 
New Humanism. 2 or 3 parts complete a 
volume within 12 to 18 months. 

The subscription to Vol. V is open. Each 
volume costs roo Belgian francs;  (ed. de 
luxe, from vol. I1 on, 150 francs).  / 

Publisher: WEISSENBWCH /49 rue du Poincon Bruxelles, Belgium 

A POSITION is open for a graduate of a 

Women's College who has specialized in physics 

o r  engineering. The position is that of assistant 

to the engineer of a large industrial laboratory, 

handling many lines of physical and electrical 

measurements. The work consists of compila-

tion of reports and the care and filing of tech-

nical data sheets. Give complete outline of edu- 

cation, and experience, stating age and salary 

desired. Address: Box G2, care of SCIENCE, 

Grand Central Terminal, New York, N. Y. 

ZOOLOGIST: Young man, M.A. in zoology, 

some teaching experience, wishes position as 

instructor in college o r  university. Address: 

XY2, care SCIENCE, Grand Central Terminal, 

New York City. 

GEOLOGIST with many pears' experience in Canada ;~lid 
also some k:~owledge oi conditions in RIexico and a slight 
speaking iinowledge of Spanish and French desires etn-
ployineiit. H a s  some experience of milling and would be 
glad to  learn oil work. Would also be open for employ- 
ment as proiessor in a college or university. Eight years' 
experience in university teaching. Address, Edward 3Ioore 
Burivash, 366 Bathurst  Street, Toronto, Canada. 

GEOLOGIST, with nineteen, years' field experi- 
ence in practically every line of geology in seven 
countries, with teaching experience in two col-
leges and three universities, broad academic 
training, considerable published work, experi-
enced in managing large enterprises and satisfac- 
tory references desires situation in non-state uni- 
versity or college. Charles Laurence Baker, 
10 Mosswood Road, Berkeley, California. 

TEACHERS WANTED 

We need men for Physics a t  salaries of $1,800, 
$2,250 and up. Men for Biology a t  $1,800, 
$2,200, and $2,500. College positions. Free 
enrollment. Address: The Interstate Teachers' 
Agency, Macheca Building, New Orleans, 
Loulslana. 

NOW READY!  
Full Report of the Genera1 Discusion an  

THE GENERATION AND UTILISATION OF COLD  
Held in London by 

The  Faraday Society and The  British Cold Storage and Ice 
A~sociation.  October. 19?2. 

P1.ice $2.50 net, including postage. 13i pp, in limp cloth 
covers. Orders should be sent to  The  Faraday Societr., 
10 Esser  Street ,  London W. C. 2. 

PATENTS AND TRADE-MARKS 

SOL SHAPPIRIO, B. Ch. E., LL.B 

Chemical Patent McLachlen Building, 
Specialist. Washington, D. C. 



SCIENCE-ADVERTISEYENTS xv 

FREAS 1)) / SENSITIVE WATER THERMOSTATS 

CAMBRIDGE 
INSTRUMENTS 

I/ I Where exacting physico-chemical experiments 
are carried out, Freas Sensitive Water Thermo- 
stats will meet most rigid requirements in a most 

V I I  I Small Sensitive Thennostat 

Standard 
Comparison Bridge 

This form of bridge, designed 

by Dr. C. V. Drysdale, facili- 

tates the comparison of all kinds 

of standard resistances tie the 

highest attainable degree of ac- 

curacy. 

The bridge is direct reading to 

millionths and to -002% .of the 

resistance, and readings may 

be made rapidly and with cer- 
tainty. 

SEND FOR LIST NO. 165-A. 

Also manufacturers of all types of 
Physical and Electrical Instnmnents. 

satisfactory manner. 
For  sale by all dealers in 

Laboratory Apparattcs 
Manufactured by 

The Thenno Eledric Instrument Co. 
8 Johnson Street, Newark, N. J. 

F 

Slides of 
Ascaris Megalecephala 
We have a limited number of the 

sets listed in our Microscope slide 
catalog as E-2 3, Page 1 7. 

THESE SLIDES SHOW: 
.-F,trance and modification of the 

spenn ( 1 slide). 
b.-Matraatim stage (1 slide). 
c.-Early cIeavage, spindles, etc. 

(1 slide). 
d.-Later cleavage (1 slide). 
Per set of 4 slides -------- -$ 5.00 
Any stage, per doz. slides- - - -1 5.00 

Orders will be filled as they come. 
We cannot guarantee to fill all orders 
but will ship as long as our stock 

4 

holds out. 

THE GENERAL BIOLOGICAL 
SUPPLY HOUSE 


