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coagulating power, a suspicion which is 
strengthened by the fact that the more 
there is available, as when it is supplied 
under pressure, the quicker is the effect. 
Some may look askance at  so simple an ex- 
planation when so complicated a phenom- 
enon is involved, and they are quite justi- 
fied in doing so. This explanation is ad- 
vanced not as final, but as a theory well 
worthy further examination by the experi- 
mental method, the method by which only 
can science be advanced, my purpose here 
being to discover a problem in science as it 
confronts the investigator rather than to 
lead you on the smooth, well-worn but less 
picturesque and romantic road in the do- 
main of the already known. Let me, there- 
fore, not tax your patience too far, enough, 
however, to allow me to reaffirm that the 
problems of science are not of mere acad- 
emic interest; and that sooner or later 
they relate themselves to human life. The 
problem which has been outlined illus-
trates this principle, and i t  is one which I 
venture to assert is well worth the severe 
application of the investigator, entrench- 
ing as i t  does on that field of the physiol- 
ogy of the obscure processes of respiration, 
digestion, enzymatic action, the relations of 
crystalloids and colloids and the like-in 
short on that field where the physiology of 
living things, whether of animals or  plants, 
overlaps the as yet undeveloped knowledge 
of collochemistry, a field surrounded by a 
wide horizon of the unknown, to pass 
which even with a stumbling tread requires 
a sure faith in the strength of the staff of 
scien tific method. 

FRANCISE. LLOYD 
MCGILL UNIVERSITY 

UNIVERSITY REGISTRATION STATISTICS 

THEregistration returns for November 1, 
1912, of twenty-nine of the leading uni- 
versities of the country will be found tabu- 

lated on the following page. Specific at- 
tention should be called to the fact that 
these universities are neither the twenty- 
nine largest universities of the country in 
point of attendance nor necessarily the 
twenty-nine leading universities, nor is 
there any desire on the part of the com- 
piler to insist upon a quantitative standard 
as the only proper basis for comparison of 
our institutions of higher learning. Five 
institutions exhibit a decrease in the total 
enrollment (including the summer session), 
namely, Cornell, Illinois, Iowa, Johns Hop-
lcins and Pennsylvania, while four insti- 
tutions showed a loss in the total enroll- 
ment last year, and three in 1910 and four 
in 1909. The largest gains in terms of stu- 
dent units, including the summer attend- 
ance, but making due allowance by deduc- 
tion for the summer session students who re- 
turned for instruction in the fall, were reg- 
istered by Columbia (1,069), California 
(733), Minnesota (515), New Y o r k  Uni- 
versity (488), Texas (475), Nebraslca 
(391) and Harvard (303). Last year 
there were four institntions that showed a 
gain of over three hundred students, 
namely, California, Columbia, Cornell and 
Ohio State, whereas in 1911 and in 1910 
there were seven institutions that registered 
sueh an increase. Omitting the summer 
session attendance, the largest gains have 
been made by Indiana (990), Chicago 
(700), California (690), Columbia (484), 
New York  University (375), Nebraska 
(337), Texas (318), Cornell (284), North-
western (232) and Syracuse (209). I t  will 
thus be seen that this year ten institutions 
exhibited an increase of over two hundred 
students in the fall attendance, as against 
four in 1911, seven in 1910 and eleven in 
1909. I t  will be observed that of these in- 
stitutions four are in the east, five in the 
west and one is in the south. 

According to the figures for 1912, the 
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twenty-nine institutions, inclusive of the 
summer session, rank as follows : Columbia 
(9,007), California (6,457), Chicago 
(6,351), Harvard (5,729), Michigan 
(5,620), Cornell (5,412), Wisconsin (5,141), 
..Minnesota (5,063), Pennsylvania (4,843), 
New York University (4,543), Illinois 
(4,315), Northwestern (3,632), Ohio State 
(3,608), Syracuse (3,529), Yale (3,265), 
Texas (3,016), Missouri (2,871), Nebraska 
(2,811), Kansas (2,403), Tulane (2,249), 
Indiana (2,234), Iowa (1,944), Pittsburgh 
(1,833), Stanford (1,670), Princeton 
(1,568), Western Reserve (1,378), Johns 
Hopkins (1,087), Washington University 
(958), Virginia (799), whereas last year 
the order was Columbia, California, Cor- 
nell, Michigan, Harvard, Chicago, Penn- 
sylvania, Wisconsin, Illinois, Minnesota, 
New York, Ohio State, Northwestern, Syra- 
cuse, Yale, Nebraska, Missouri, Texas, Kan- 
sas, Indiana, Tulane, Iowa, Stanford? 
Princeton, Western Reserve, Johns Hop- 
kins, Virginia. If the summer session en- 
rollment be omitted, the universities in the 
table rank in size as follows: Columbia 
(6,153), Michigan (4,923), Harvard 
(4,828), California (4,741), Cornell 
(4,605), Pennsylvania (4,290), New York 
University (4,063), Wisconsin (3,957), 
Illinois (3,948), Northwestern (3,619), 
Minnesota (3,418), Syracuse (3,392), ChC 
cago (3,366), Ohio State (3,274), Yale 
(3,265), Nebraska (2,483), Missouri 
(2,388), Indiana (2,340), Texas (2,253), 
Kansas (2,112), Pittsburgh (1,833), Iowa 
(1,766), Stanford ( 1 6 6 )  , Princeton 
(1,568), Western Reserve (1,378), Tulane 
(1,238), Washington University (958), 
Virginia (799), Johns Hopkins (772), 
whereas last year the order was Columbia~ 
Cornell, Michigan, Harvard, Pennsylvania, 
Illinois, Minnesota, California, Wisconsin, 
New York, Northwestern, Yale, Syracuse, 
Ohio State, Chicago, Nebraska, Missouri, 

Kansas, Tulane, Iowa, Stanford, Princeton, 
Indiana, Western Reserve, Tulune, Vir-
ginia, Johns Hopkins. 

Owing to the fact that no statistics were 
given last year for the individual faculties, 
i t  is impossible to compare the gains or 
losses, as was done for 1910 and previous 
years, but attention will be called to impor- 
tant changes in connection with the discus- 
sion of the individual institutions. So f a r  
as the individual faculties of the various 
universities are concerned, Harvard with 
2,306 men and 483 women (Radcliffe Col- 
lege) leads in the number of college under- 
graduates, being followed by Indiana, with 
1,415 men and 925 women ;California, with 
914 men and 1,425 women; Michigan, with 
1,550 men and 732 women; Chicago, with 
879 men and 720 women; Nebraska with 
645 men and 897 women; Minnesota, with 
633 men and 908 women; Wisconsin, with 
749 men and 727 women; Columbia, with 
819 men and 590 women; Princeton, with 
1,409 men, and Texas, with 773 men and 
634 women. 

I n  agriculture Cornell leads with 1,185 
students, being followed by Wisconsin with 
802, Illinois with 732, and Ohio Stat'e with 
720. I n  architecture Illinois with 341 is 
followed by Pennsylvania with 215, Cor-
nell with 133 and Columbia with 129. 
Syracuse, with 175 art  students, leads in  
that field; while New York University con-
tinues to lead in commerce with 1,598 stu- 
dents, being followed by Pennsylvania 
with 636, Northwestern with 450 and Wis-
consin with 317. The largest dental school 
is at  Pennsylvania, where 508 students are 
enrolled, as compared with 478 at  North-
western, 252 at Michigan and 239 at  Min-
nesota. Northwestern has the largest divin- 
ity school, enrolling 222 students, as 
against 132 at Chicago, 100 at  Yale and 48 
at  Harvard; these are the only universities 
in the list that maintain schools of theology. 
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Syracuse has 177 students of forestry, 
Ohio State 74, Nebraska 64 and Yale 40; at  
California,, Ilarvard, Illinois, Michigan and 
Minnesota the forestry students are counted 
in with other departments. Columbia has 
a long lead in the number of non-profes- 
sional graduate students, there being no 
less than 1,399 students enrolled in its fac- 
ulties of political science, philosophy and 
pure science. Columbia is followed by Bar- 
vard with 532 students, Chicago with 490, 
Yale with 429 and Pennsylvania with 403. 
Wisconsin has the largest school of journal- 
ism, enrolling 95 students as compared with 
Columbia's 72, Indiana's 70 and IliIissouri's 
55. The largest law school is at  Harvard 
University, where 740 students are regis- 
tered in this subject ;New Yorlc Univel-sity 
follows with 693 students, Nichigan with 
654 and Columbia with 457. I n  medicine 
New York University leads with 408, being 
followed by Johns Aopkins with 351, Tu- 
lane with 349, Columbia with 336 and 
Pennsylvania with 313. Syracuse has the 
largest number of music students, namely, 
855, there being 452 at Northwestern and 
11s at Indiana and at Kansas. The Teach- 
ers College of Columbia Tiniversity is by 
far  the largest school of education con-
nected with any of the institutions in the 
list. I t  has an enrollment this fall of no 
less than 1,606 students, as against 540 stu- 
dents of education at  Indiana, 478 a t  Yitts- 
burgh, 398 at 2'exas and 355 a t  New Yorlc 
TJniversity. Columbia also has by far  the 
largest school of pharmacy, enrolling 420 
students, as against 195 at  Pittsburgh, 193 
at Northwestern and 176 at Illinois. As 
for the scientific schools, Cornell continues 
to maintain its lead in this branch, enroll- 
ing 1,419 students, as against Michigan's 
1,284, Yale's 1,139, Illinois's 965, Cali-
fornia's 735, Wisconsin's 728, Ohio State's 
726, Pennsylvania's 713 and Columbia's 

634. I n  veterinary medicine Ohio State 
leads with 155, being followed by Cornell 
with 120 and Pennsylvania with 115. All 
of the above figures for individual facul- 
ties are exclusive of the summer session at- 
tendance. 'I'he largest summer session in 
1912 was at  Columbia. Tiniversity, where 
3,602 students were enrolled, as against 
3,531 at  Chicago, 2,275 at California, 1.741 
at Wisconsin, 1,324 at Michigan, 1,307 at 
Cornell, 1,197 at Incliana, 1,116 at  Tutane 
and 1,046 at  Haruard. 

The largest number of officers is found at  
Columbia, where the staff of teaching and 
administrative officers consists of 867 mern- 
bers, as against 825 at  Cornell, 771 a t  Bar. 
vard, 595 at  Wisconsin, 577 a t  Illinois, and 
549 at Pennsylvania. 

Ca1iforuia.-The 894 students listed 
under extension and similar courses were 
divided as follows : San Francisco Iilstitute 
of Art, 225; Wilmerding School of Indus- 
trial Arts, 190; Tiniversity Farm School, 
150; Short Course in Agriculture, 187; 
Correspondence Courses in Agriculture, 
142. In  addition there is an enrollment of 
approximately 37,000 students in the farm- 
ers' institutes, etc. Of the 159 law stu-
dents, 62 are graduate students in the de- 
partment of jurisprudence, candidates for 
the degree of J.D., and 97 are registered in 
the Ilastings College of Law as candidates 
for the degree of IJ~J.B. Of the medical 
students, 82 are enrolled in the first and 
second years at  Berkeley, and 19 in the 
third and fourth years at San Francisco, 
and 17 in the third and fourth years at 
Los Angeles. 

Columbia.-97 college students are also 
registered in the professional faculties of 
the university (in the exercise of a profes- 
sional option) as follomrs : 45 seniors in law, 
26 seniors and juniors in medicine, 9 seniors 
in mines, engineering and chemistry, 5 
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seniors and juniors in fine arts, 6 seniors 
and juniors in journalism, and 6 seniors in 
Teachers College. Of the students in edu- 
cation, 1,379 were enrolled in Teachers Col- 
lege and 227 in the school of practical arts. 

Cornell.-No information was given as to 
the number of summer session students who 
returned for worli in the fall, and an esti- 
mate was therefore made based on the re- 
turns in the previous year. 

Harvard.-The 483 students mentioned 
under "College, Women" are registered at 
Radcliffe College, where 80 of the 532 arad- 
uate students are also to be found. 

Illinois.-The decrease in the total reg- 
istration this year is caused by the discon- 
tinuation of the work in medicine and den- 
tistry on June 30, 1912. The 269 students 
listed under "other courses" consist of 33 
students in the library school, and 236 wo- 
men enrolled in the courses in household 
science. The latter students are registered 
in three colleges, namely, arts, science and 
agriculture, but are not included in sepa- 
rate figures for these schools. 

1ndialza.-The large increase is due to 
the establishment of courses in journalism, 
music and pedagogy, which were not repre- 
sented in the table of 1910. 

Iowa.-Of the 113 students in medicine, 
14 are taking work in homeopathic medi- 
cine. The students listed under "extension 
and similar courses" are students in 
pharmacy, medicine, the nurses' training 
school of the college of medicine, and that 
of the college of homeopathic medicine, in 
which schools high school graduation is not 
required for admission. The falling off in 
the grand total is due to the fact that these 
students were included in the upper part 
of the table in previous years. Music is 
now a part of the new college of fine arts, 
for the regular courses in which high school 
graduation is required, but since music 
students are not required to submit any en- 

trance credentials, i t  is difficult to tell how 
many of the fine arts students have met sec- 
ondary requirements for a collegiate course. 

Minnesota.-The decrease in numbers in 
the college of science, literature and the 
arts is undoubtedly due to the qualitative 
requirement for admission. The apparent 
decrease in law is explained by the change 
in classification. Under the new adminis-
tration, the evening law school has been 
abolished, and that work is now offered 
through the extension division. The de- 
crease in students electing art is due to the 
shifting of that department from the col- 
lege of science, literature and the arts to 
the college of education. The registration 
of the graduate school will doubtless equal 
last year's figure before the close of the 
present year. The falling off in pedagogy 
is the result of a change in classification; a 
number, heretofore registered as specials 
in that college, are now regular students in 
the college of science, literature and the arts. 

Missouri.-The decrease in the enroll-
ment in the schools of law, journalism and 
engineering is due to the fact that the 
standards of admission of these schools 
have been increased by the requirement of 
two years of college work in addition to a 
four-years' high school course. This re-
quirement was first imposed in the session 
of 1911-12, but in that session the second 
and third classes in the school of law, and 
the sophomore, junior and senior classes in 
the schools of engineering and journalism 
consisted of students who had entered 
under the old standards of admission. The 
elimination of one of these classes explains 
the decrease in enrollment in these schools 
during the past session. The decrease will 
probably be manifested during the next 
session in the school of law and during the 
next two sessions in the schools of engineer- 
ing and journalism. The schools of educa- 
tion and medicine also require two years of 



892 SCIENCE IN. S. VOL. XXXVI. NO.939 

college work for admission, but as this 
standard was established at  an earlier date, 
all of the students who entered under the 
lower requirements have been eliminated 
and the enrollment in these schools is now 
beginning to increase. 

New York University.-The school of 
commerce shows an increase of 226 over the 
total enrollment for last year. The re-
quirements in this school are the same as 
they were last year and the increased at- 
tendance shows the demand for such 
courses. The medical college shows a de-
crease of 179 from the total enrollment of 
last year. The loss falls almost entirely 
upon the freshman class, which numbers 53 
this year, as against 206 for November, 
1911. The reason for this decrease in the 
entering class is that beginning with this 
year, one year of college work has been re- 
quired for admission in addition to high 
school graduation. A one year preparatory 
course covering physics, chemistry, biology 
and scientific German is being offered for 
men who expect to enter the medical college 
next year, and there are at  present 52 in this 
class whose names are included in the total 
for the collegiate division. The law school 
shows a small falling off of 16 from last 
year, which is doubtless due to the fact that 
in the autumn of 1911 the law school was 
placed on a strictly three-year basis for the 
degree. 

Northwestern.-There is an increase in 
every school of the university excepting the 
medical school, but the most gratifying in- 
crease is in the college of liberal arts. A 
committee of alumni and officers started a 
campaign last year to interest the gradu- 
ates in increasing the number of men. The 
campaign resulted in an increase in men in 
the freshman class over the previous class 
of fifty-two per cent. 

Ohio State.-The total enrollment, in- 
cluding the summer session, shows but a 

slight increase, which is due to the fact that 
the summer school of 1912 showed a de-
crease of 166 in its enrollment. This was 
largely due to the fact that the appropria- 
tion for the summer school was cut by the 
legislature from ten thousand to five thou- 
sand dollars, and it was necessary that cer- 
tain courses be eliminated. All secondary 
work was dropped, and all students were of 
college or graduate rank and were required 
to meet the entrance requirements of the 
college in which they wished to enroll. 

Pennsylvania.-While the total enroll-
ment has fallen off as compared with the 
figures of the preceding year, there is an in- 
crease of 82 in the number of first year 
men. The increase of 4 in the first-year 
enrollment of the medical school indicates 
that the heavy falling off in registration due 
to the gradual raising of entrance require- 
ments since 1908 has been checked, and a 
healthy reaction should be noticed Prom 
now on. The apparent falling off in total 
enrollment in the veterinary medical school 
is partly explained by the fact that the 
graduating class last June, 58, was un-
usually large. The normal senior class is 
about forty. The decrease in enrollment 
in civil, mechanical and electrical engineer- 
ing is not peculiar to the university this 
year, as i t  is reported that there has been a 
falling off in those courses generally 
throughout the country. 

Princeton.-Of the 1,409 undergradu- 
ates, 150 are students in the undergraduate 
civil engineering department, while the 11 
additional students listed under scientific 
courses are enrolled in the electrical engi- 
neering school. 

llexas.-In the fall of 1908 the minimum 
number of entrance units on which a stu- 
dent might be admitted was increased from 
eight units to eleven units, and the follow- 
ing year from eleven units to twelve units, 
a t  which number i t  has continued until the 
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present time. Beginning with the fall of 
1909, five college courses were required for 
admission to the department of law, and 
since the fall of 1910, five courses have 
been required for admission to the depart- 
ment of medicine. The percentage of men 
over women registered in the college of 
arts this session is larger than ever before. 
This is doubtless explained by the fact that 
more men than heretofore are taking their 
pre-medical and pre-law training. 

Tu1ane.-Fourteen of the students 
listed under medicine are enrolled in the 
post-graduate medical school. The 10 stu- 
dents listed under "other courses" are tak- 
ing work in household economy. Inasmuch 
as no allowance was made in the table fur- 
nished for the summer session students who 
returned for work in the fall, an estimate 
was made based on the previous year. 

Virgir;ia.-1,285 of the students were in 
attendance on the summer school of 1912, 
which is not a part of the university session. 

Washington. U.niversity.-The 78 stu-
dents listed under "other courses" are en- 
rolled in the school of social economy. In  
addition to the students accounted for in 
the table, there are 140 registered in the 
school of fine arts, but these have been 
omitted because the school does not require 
a four-year high school course for admis- 
sion. They have been included, however, 
under ''extension and similar courses.' ' 
Many of these students have a high school 
training and a number have even more. In  
two departments the university has steadily 
advanced the requirements, and the 
changes in these departments have lowered 
the registration and of course affected the 
attendance materially. In  the law school 
the changes began in 1901-02. In  this 
year a full four-year high school require- 
ment for admission was enforced. In  1904- 
1905 the course was extended to a full 
three-year course, and the tuition was 

raised from eighty to one hundred dollars. 
In  1909-10 the department was removed 
from a location well down in the city to the 
new campus, and in 1910-11 a full year of 
college work was required for admission in 
addition to a four-year high school course. 
As a result of these changes, the registra- 
tion has decreased from 124 in 1900-01 to 
76 on November 1, 1912. The entering 
classes are showing a recovery from the in- 
creased requirement, and the total regis- 
tration this year of entering students was 
29 regulars and 9 unclassified, as against 
17 regulars and 8 unclassified when the 
last change in the requirement of a full 
year of college work went into effect. More 
marked still has been the change in the 
medical school. Here a complete reorgani- 
zation has been effected, vastly adding to 
the facilities and to the teaching staff, plat-
ing the instructors on a full time basis even 
in the clinical departments for the burden 
of the teaching and research, but retaining 
a considerable number of men on part time 
to supplement the work of the regular staff 
in instruction and in the clinics. In  1910- 
1911 the requirement for admission was ad- 
vanced to a full year of college work in ad- 
dition to a four-year high school course, the 
college requirement involving specific pre- 
scriptions in chemistry, biology, physics, 
German and English. The number re-
ceived under this new requirement dropped 
to 13 from 50 the preceding year. Further-
more, the requirements for advanced stand- 
ing were increased and rigidly enforced. 
The following year the entering class 
showed a recovery, the number rising to 23 ; 
but in 1912-13 (the current session), the 
requirement of two years of college work in 
addition to a full four-year high school re- 
quirement for admission, went into effect. 
This college requirement included specific 
prescriptions of two years of chemistry, one 
of biology, one of physics, two of German, 
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one of Znglish, and electives, and the re- 
quirements for admission to advancecl 
standing were further advanc~cl. Again, 
the tuition See was raised to one hundred 
and fifty dollars from a fee ranging from 
one hundred to one hnnclred and forty dol- 
lars. This increased tuition fee affected all 
entering students either for the first year 
class or for advanced standing. IJnder this 
new requirement the registration for the 
entcrinq class dropped to 5 and the num- 
ber received to advanced standing dropped 
to 8. although 69 applied for advanced 
standing and a. very great nurnber for ad- 
mission bo the first-year class. As a result 
of the changes in the medical school, the 
registration dropped in three years from 
185 to 68, and the nnmber will probably 
decrease next year, as the last of the larger 
entering classes on the old basis will pass 
out. The registration of the college, where 
the aclmission requirements have remained 
the same, shows a fair  increase. 

W'pslenz. Rcsrrve.-In 1911-12 the law 
school became, as the medical sc.hool has 
been for some ycars past, a graduate school. 

MJisco7zsin.-Of the 802 students in agri- 
culture, 50 are graduate students, and of 
the 728 in the engineering school, 20 are  
gracl-nate students. 'I'he figures for pharm- 
acy are inclusive of 26 students enrolled in 
the two-year pharmacy course, which does 

the law ant1 medical departments is due to 
the continned application of the recently 
increased requirement,? for admittance to 
these departments. 'i'he present general 
requirement for adnlission to the Yale law 
school is a bachelor's clegree from a college 
of approved standing. The general re-
quirement for  aclmission to the medical 
school is a college degree o r  evidence of 
completion of a t  least two years of regular 
caollege work. The registration in the first 
year classes of the law school and medical 
school is greater than the final registration 
in  the first-year classes of these schools for  
last year. 

XUDOI,F TOMBO, JB. 

T H E  F U R  SEA[,  C!Eh'Sil,S 

Evlm sincac the fu r  seal herd of the P~+ibilof 
Islands came into the possession of the IJniteil 
States, through the purchaso of Alaska, in 
1867, one of the rnost important practical prob- 
lems in connection with its rnanagement has 
hecn thc rnaking of some sort of enumeration 
or estimate of its numbers. The first attempt 
was rnade in 1869 by Captain (!harles Bryant, 
first agent in charge of the herd. R e  esti- 
mated that the anirrials occupied 18 miles of 
shorelirle to an average depth of 15 rods, 20 
seals to the square rod, giving a total of 3,2G5,- 
000 breeding seals and young. ITe did not 
estimate the munber of non-brceding seals, 
animals of three years or under of both sews. 

not require four years of high school prep- ,4 second attempt was made in 1872--74 by 
aration. The 5 students listed under 
L L other courses'' are enrolled in  the Wis- 
consin library school, and are also counted 
in  lctters and science. In  addition there 
are 31 students enrolled in the library 
course, which does not require four years 
of high school preparation. The figures 
are also inclusive of the students enrolled 
in the short courses i n  agriculture and i n  
dairying. Tlast year there were 424 in  the 
former and 133 in  the latter. 

Ynlr>.-The decrease in the enrollment in 

Mr. ITc.nry TV. Elliott, a special agent of the 
Trrasury Department. I-le followed the same 
rnethod of gross estimate, refining somewhat 
upon Captain Bryant's work, as it were, re-
ducing to feet and inches what his prede-
cessor had expressed roughly in miles and 
rods. His breeding area differed radically 
from that of Captain Bryant-6,386,000 
square feet instead of 23,500,000. ITe, how- 
ever, assigned only 2 square feet to each indi- 
vidbal animal, whereas Captain Bryant gave 
14 square feet. These over- and underesti- 
mates practically balance each other and leave 


