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greater the more serere  the ~ i g o r s  of climate encountrred in t h ~  
respective areas  of ter?.ifor:j from which slatistical returns are 
cited. Thus in the  Gulf coast region the  propor t~on of deatlis 
from consuniption per one thousand deaths is about equal among 
the  whites and blacks; but in the  Middle Atlantic coast region the  
difference of numbers shown is a very distinct one. 

I n  five specified areas of territory the exact proportion is as tol- 
lows :-

Tile S~cmber  of Deaths from Conszcnzpfio?? in  1,000 Deatlls fro171 

all  Cazcses. 


I Whites. Colored. 

Middie Atlantic Coast Region . . . . . . . . . . . . . . . . . . . . . . . . . .  110.9 175.1 


South Atlantic Coast Xegiou. ..........................! 8S 0 105.5 


Gulf Coast Region. .....................................'i 115 8 120.6 


The Interior Plateau. ............... . . . . . . . . . . . . . . i  135.4 126.7 


The Ohio River Belt.. ...................................( 150.7 238 1 


Thu4: ~vh i l e  in the first case there is a difference of 34.2, in tlre 
third- the  Gulf coast region - there is only a difference of a 
little less than 5 ; while in the fifth case a difference of 87.4 it1 the 
number of deaths per 1,000 f rom consumption exists. 

We have, therefore, i t  seems to  the  writer, suficient gronnds 
upon which to advance the  theory that  the more patent condition 
of the nasal canals in tlle colored race is largely responsible for 
the niore frequent occurrence in this race of lung disorders, as 
compared ~ i t h  the  white racer, in the  United States. 

Diseased conditions of the  nasal canals i n  tlie dark race result- 
i n g  i n  stenosis are especially rare ;  while, as every physician en- 
gaged in  the  clinical study of these disorders will testify, a con- 
dition of stenosjs is one of the 111ost common, ancl among the first, 
symptoms of disease involving this portioii of the  air  tract  in in- 
dividuals of European descent. 

I t  is unnecessary to say that  the inference must not be drawn 
that  a condition of stenosis is a eafeguard against l ung  disorders. 
Any condition of the iiaeal paesages which results in or necessi- 
tates nzoacth-breatlring directly favors diseases of the lungs. 

When a condition of the nasal passages exists prohibiting the  
free passage of air  through them, the professional services of a 
physician or surgeon should be s o u g l ~ t  t o  remedy this defect. 
And since, a s  bas been said, the nasal passages should he con-
sidered a n  integral part of the  respiratory tract, the reniedy should 
constitute not nlerely the  rendering of this organ patent,  but 
shotild also a im to restore i t  GO a condition in  which i t  n ~ a y  regain 
the  ability of performing its normal functions of moistening, of 
warming, a n d  of purifying, by freeing from irri tating factors, 
the inspired air. 

It is inlpossible to  state how far  t he  remedial effects of selection 
or evolution a re  modifying the peculiarities of anatomical struct- 
ure of the nasal passages of the black race in  the United state^. 

That these peculiarities become less prominent along with other 
racial peculiarities of the  descendants of the negro race is, how- 
ever, very evident to the accurate observer. To the untrained 
eye, the  external characteristics of this organ are  undergoing 
modification, and to  clinical observers a like change is noted in 
the  internal s t ructure ;  but just how f a r  this may be due to the  
admixture of white blood, and how fa r  to selective and develop- 
~l lenta l  modification, is beyond the power of the  writer t o  esti- 
ma te .  

PROFESSOR uf Colby University, Waterville, Me., IV. H. BAYLEY 
91as collected into a volume, with a separate title-page and  in- 
rlex, notes on mineralogy which have appeared during 1892 in 
the  d m e r i c a ? ~  Natz~~+alist .Professor Eayley is t h e  editor of t he  
Department of Mineralogy and Petrograpliy of the i\Tuturalist, 
and  t h e ~ e  notes summarize the  papers that  h a r e  been published 
dur ing the past year. The volume will prove useful to those 
~v l io  wish to be posted on the  literature of these two  branches of 
qcieoce. 

THE EFFECT ON THE COLLEGE CURRICULUM OF TI-TE 
INTRODUCI'ION OF T H E  NATURAL SCIENCES.' 

BY W. L. POTEAT,  WAKE FOREST COLLEGE,  K . C .  

THE natural  sciences are a l  last firmly lodgeti in the college 
curriculuni. They are  n recent importation. Their 'xact posi-
tion and relations are  scarcely yet settled, and one may easily 
fall into tlie niistalre, on the one hand, of unwarranted precision 
in setting forth their present status, and, or] the  other, of oser- 
confidence in  predicting their ult imate influence upon the culture 
of our higher institutions of learning. Our observation, bowever, 
has  probably extended over a periocl suficiently long to yieltl 
some reliable results, which a t  this stage of i t  nlay well be brought 
together. 

I .  \\'hat .ir7ere tile circunlstances under which the sciences 
gained a place in our educational machinery? 

The college curriculum in its present form is the result of a 
gradual growth from very ancient and r ~ ~ c l e  As in beginnings. 
n living organism, the successi~ve nlodifications of the bulk and 
corilplexity of its structure have been closely dependent upon its 
e11r7ironment. It responds with great sensitiveness to changt~a i11 
the world about it. Hence i t  comes to pass that the  apparatus 
and methods of  culture of one period and race differ rnore or 1e.s~ 
widely from those of all other periods and races. The history of 
this developnlent is inextricably interlwinetl with the progress of 
external erents.  W e  muat look, therefore, without, if we would 
find the exl.~lanation of the last great rr~odificatio~i of the n~enlls 
of etlucation. 

Of course, ~ c i e n c s  in some Porrn and to some extenl had a place 
in education long before the  period which I now have in niind. 
On the  other hand, i n  some quarters it mag be said to  be still 
fighting for r~cogni t iou even a t  tlle present moment. Rloreorer, 
periods glide insensibly in to  succeeding periotl:. There are no 
sharp lilies in nature. For that  reason t l~e re  can be none in his- 
tory. Bntl get, i n  orcler to avoid confusioll anti irksome niodifi- 
catioiis of every statement,  I must be allowed to draw a somewlint 
arbitrary line and consciously to foreshorten the stages of a con- 
tinuous advance. 

For reasons which seen: t o  me sufficient, I draw the line a t  
1859, the date  of the  publication of tlle "Origin of Species," and 
cl~aracterize the 3.5 years following as the period of science in 
eclucation. I t  will, perhaps be agreed that  no I-oolr in the  do- 
~ n a i i iof science. not even excepting the worlr of Bacon or Netrton, 
has produced a n  influence so far-reaching and so profound. This 
date I fix upon the  more willingly, inasmuch as it marks the  new 
birth of the  science of biology, which has affected all depart- 
nients of h ~ u n a n  thought more deeply and pertl~aner~tly than all 
the other sciences. And it I have chiefly in mind on the  prcsent 
occasioli. 

The characteristic feature of the ir~tellectual life of the perictl 
since the publication of the "Origin of Species" is the ferment 
precipitated by its doctrine. ,And the education of the  period, in 
its spontaneous ad jus tn~en t  to external conditions, wears the  
same unsettleil complexion, with science for its dominant tone. 
Tlie middle decades of this century  are  unrivall td in all t he  
thrilling history of tlie developnient of natural  linowledge. The 
"Rele1,ort on the P r o g r e ~ s  of Science" during the twenty  yea1.s 
next followiclg tllr Revolution of 1789 and read before the  Emperor 
N a ~ ~ o l e o nin 1508, while i t  records some great names, contains 
nothing to match the recortl of the fcrties and fifties. And the  
next thirty years carried tlie wave of discovery and generalization 
but little higher. But  about 1840 the spirit of ecientific inquiry 
grerv more intense, laid under c o n t r i h u t i ~ n  a larger nunlber of 
rarely equipped minds, and pressed forward to attack the problems 
of the  physical universe with a degree of vigor, boldness, and 
consecration which could not fail of brilliant achievements. Since 
that  epoch the  applicat'ion of machinery to industrial production 
and to locomotion and intercommunication has revolutionized 
our common lives and  given us new standards of comfort ancl 
activity. This revolution in  the external aspects of modern civ- 
ilization, it must be observed, : 'has  been preceded, accompanied, 

1 Abstract of a paper read before the Carolina College Association a t  
Raleigh, Feb. 25,1893. 
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and in a great measure caused by a less obvious but no less mar- 
vellous increase of natural knowledge, in consequence of the ap- 
plication of the scientific method to the investigation of the phe- 
nomena of the material world." The three great achievements 
which give our period its unique position in the annals of science 
are, the doctrine of the molecular constitution of matter, the doc- 
trine of the conqervation of energy, and the doctrine of evolution. 
They relate and unifv an othrrr~ ise bewildering chaos of observa- 
tion and experimentatian. They have not, as Professor Huxley 
has said, fulfilled Bacon's conception of the aim of science and 
superinducecl new forms upon matter, but they have in a sense 
created nature anew. They hare given it  a new roice. They 
have invested it with a new dignity and fascination. 

Now, the subjects of sludy, under the stimulating influence of 
these great generalizations had, near the beginning of our period 
of science education, nlultiplied with amazing rapidity. And 
each new conler a t  once upon arrival challenged the pre.emptire 
right of its predecessors to the whole territory of education. 
Moreover, i l  was a t  once apparent that many of the new subjects 
yielded themselves with great hopefulness to the function of 
mental culture and had, besides, an important bearing on the 
practical conduct of life. Shoulcl t,he new knowledge, which in a 
thousand euiet ways was spreading into the thought of the times 
and recasting it, be kept dark to the mintls of the young ? Should 
they be left to the sudden and 'possibly disaptrous shock of it 
when they should emerge from their cloistered life in college and 
find it  all abroad and confronting then1 in every path? 

I t  was resisted a t  the threshold. Nor should we be surprised. 
Conservatism is not passivity, mere resistance. I t  is rather a n  
active force. I t  is not rest, but mon~eilturn. Whatever inter- 
poses itself to  modify or deflect this current must be prepared for 
a collision. Illustrations abound througliout the. history of edu- 
cation. Cato the Censor opposed strenuously the introduction of 
Greek into the Roman education. ',Beliere me," he wrote to his 
son, " the Greeks are a good-for-nothing and unimprovable race. 
If they disseminate their literature among us it  will destroy 
everything." Again, we find that in the sixteenth century Latm 
and Greek, which in the nineteenth hare held the ground against 
science, had tliemselves to win their way into the schools against 
" the ' Parva Logicalia' of Alexander, antiquated exercises from 
Aristotle, and the 'Questiones' of Scotus." Thomas More wrote 
to the dean of a school in London in which the new learning was 
recognizetl, No wonder your school ~a i ses  a storm, for it  is like 
the wooden horse in which armed Greeks mere hidden for the 
ruin of barbarous Troy." 

But there are two features of the resistance to science in the 
curriculum, which, so far as I know. are peculiar to this last 
growth-pain of the educational ideal. The first springs out of the 
fear that what may be called the poetry of life will be rudely 
dealt with b j  the scientist, who comes upon the stage with the 
clatter of retorts and instruments, with a pigeon-hole for every 
sentiment and a physical test for every phenomenon of the soul. 
The ioimitahle Charles Lqmb, on the side of prose, supplies a n  
illustration of this feeling in the essay on "The Old and the New 
Schooln~aster," wherein he confesses his sins against science, 
saying, " I  am a whole encgclop=dia behind the rest of the 
world," while he but poorly conceals his disgust at the preten- 
sions of the modern successors of those fine old pedagogues who b '  

believeJ that all learning was contained in the languages which 
they taught." Representing the poets, John Keats, in "Lamia," 
exclaims sadly: -

" 110 not all charms fly 
At the inere touch of cold philosophy? 
There was an awful rainbow once in heaven: 
TVe know her woof, her texture; she is given 
I11 the dull catalogue of coinmon things." 

In Poe's "Sonnet to Science7' we meet the same regretful 
aversion. A still Inore recent voice is raised in the prose and 
poetry alike of the late Rfr. illatthew Arnold. 

I own that I share in some measure this repugnance to bare, 
unrelated facts and the spirit of irreverence. But it is coming 
to be generally recognized that science does not rest in analysis, 

nhich is but its method to reach a higher synthesis. A catalogue 
of isolated facts, accumulated i t  may be with the infinite pains 
of a n  army of worlrers in field and laboratory, is of s~nal l  value 
or significance except as it may cont~ibute to the establishment 
of some great generalization or unifying conception. And, fur- 
ther, I doubt that the wholesome sense of mystery is dissipated 
by the progress of science. Her torch grows blighter a ith each 
passing year and shoots its rays farther into the surronndiilg 
darkness, but myqtery walks ever at  her side. She springs more 
questions than she solves. And so an increasing reverence is 
not only consistent with a widening intelligence, but in its higher 
and richer phases is dependent upon it. I believe. with the 
weighty testimonv of George Eliot and Herbert Spencer and the 
practical illustration of the late Poet Laureate, that the knowl- 
edge of proce?ses and causes, so far from clipping the wings of 
the imagination, in reality enlarges the sphere of its flight. 

The ~econd peculiar feature of the opposition to science in the 
curriculum alluded to above is the fear of its effect upon relig-
ious beliefs in the minds of the young. I t  would be easy to mul- 
tiply illustrations of the supposed antagonisn~ between religion 
and science, for it has had an unbroken succession from the trial 
of Socrates to the trial of Briggs; but I forbear. Here, again, the 
opposition is melting away as the limitations and real boaring of 
scientific inquiry are perceived. 

So, then, we lnay repeat what was said in the beginning. The 
battle of the natural sciences for recognition ia the schools is 
won. Universally won in theory, but the actual occupation of 
all the conquered territory is yet to  be effected. As a rule, the 
entrance has been made in the higher institutions first. In Eng- 
lond, thestucly of the earth and its productions is still but scantily 
represented in the instruction afforded by itsgreat fitting schools. 
The case is much the same in our own country. Even where the 
sciences are taught in the primary and high schools it is too often 
book science, which is usually better not taught a t  all. 

In North Carolina we may not say that  so much as a beginning 
has been made in science teaching in our public schools and 
academies. I would respectfully submit it  to the wisdom of this 
Association whether it  should not take it  upon itself to proinote 
in  some practical nay  the introduction of the natural sciences 
into these schools. Might not the colleges and State University 
help forward this reformation by publishing certain elementary 
courses in science as required for entrance? So far as I have 
been able to ascertain, Trinity, Wake Forest, and Guilford are  
the only institutions in the State that make such requirements. 

In order to learn the position of the natural sciences in the 
higher education in North Carolira, I have made a canvass of 
the leading colleges, \vith the following tabulated result, n hlch 
takes no note of elective classes, but only of prescr~bed: 

Prescp-ibed Recitations pep- week for .four years fop- Bacl~elor qf 
Arts : 

Davidson - - - - I p6.1 I 0 

Quilford ( 7 2 1 1 0 0 1 3 8  1 0 

Triulty u i 4 ' 

University I 61.5 / 6.5 0 10.5 / 0 

Wake Forest 2 15.6 3 I, 1 
11. We may now consider specifically the effects which the 

natural sciences have produced upon the college curriculum. 
1. The first which I shall mention recalls the physicist's doctrine 

of imp-netrability. When science entered, roorn had to be made 
for it. That necessitated a movenlent of the constituent mole-
cules of the curriculum upon one another, with the result of re- 
laxing its rigidity. From the solid it  passed to the semi-fluid 
state. 
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In America three expedients have been employed in the ac- 

comodation of the new subjects in the four years' college course. 
At first they were treated as i 6  extras." Later they were admitted 
on terms of equality with the languages and mathematics, and 
all suffered some abatement in extent and thoroughness, it being 
held that elementary knowledge of all was more valuable for the 
purposes of a liberal education than extended knowledge of the 
remainder in case of the omission of science. The third expedient 
Is as yet new, but has more than approved itself as the only one 
that can meet the conditions. I refer, of course, to the elective 
system. I t  is liable to abuse, perhaps jt has been abused; but, 
under carefully weighed restrictions, i t  adds greatly to the cul- 
ture-power of any curriculum. The disadvantages of the rigid 
curriculum are too apparent for statement. How many men 
have not a,chieved distinctionin spite of the inflexible grind of the 
old college mill. On the other hand, how many single-gifted 
men have not been headed off and imprisoned in the unvarying 
meshes of collegiate requirements. Emerson speaks somewhere 
of "those classes rvhose minds have not been subdued bg scl~ool 
education.'' 

2, Closely associated with the relaxation of the rigidity of the 
form of education is the new conception of educational values 
that has resulted from the introduction of science instruction. 
The study of antiquity has lost somewhat of its prestige as a prep- 
aration for the life of to-day. But if the Greek and Roman !ife 
and literatures have lost their supremacy in general, they have 
not lost their disciplinary and quickening power for a certain 
order of minds. And to erect a scientific curriculum which 
should rigidly exclude these, as I believe Mr. Spencer proposed, 
would be a blunder only less disastrouv than the reorganizatior~ 
of their old monopoly which was disintegrated by science. 

3. I now mention last the catalytic force of science in the curri- 
c111un1. Its presence has wrought the rejuvenation of the older 
subjects by supplying the illustration of a new and contagious 
method. They have acquired a new point of view, and in tlreir 
treatment the emphasis is not now where it once was. They are 
immensely the gainers in educational value and in vitality. Tlle 
ease and pron~ptness with which they have responded to this 
scientific influence is the best guarantee of their permanence in 
the scheme of culture. The '4nenr psychol~gy," the "new 
political econon~y," and the '.new history" may be mentioned 
as illustrations of this transfornlation. The Latin and Greelr 
languages are no longer an end in themselves, but merely a 
means to the reproduction of the wonderful thought and life of 
the Latin and Greek peoples. Even theology, which, according 
to lfacaulay, is the most rigid and unprogressive of all the sys- 
tems of human thought, is showing signs of movement in response 
to the influence of the natural sciences - in particular, of 
biology. 

THE MARINE BIOLOGICAL LABORATORY.-SIXTH 

SEASON, 1893. 

INaddition to the regular courses of instruction in zoology, 
botany, embryology, physiology, and microscopical technique, 
consisting of lectures and laboratory work under the constant 
supervision of the instructors, there will be a number of lectures 
on special subjects, by members of the staff. A course of lec- 
tures in Embryology will be given by Professor Whitman; on the 
Morphology of the Vertebrate Hezd, by Dr. Ayers; and two or 
more courses in Invertebrate ZoiTlogy, by Drs Bumpus, McMur- 
rich, Rankin, and Morgan. There will also be ten or more even- 
ing lectures on biological subjects of general interest. Among 
those who may contribute these lectures may be mentioned, in 
addition to the instructors above named, the folloming: Drs. E. 
A. Andrews, Johns Hopkins University ; Howard Ayers of the 
Allis Lalre Laboratory; Professors W. G. Farlow, Harvard Uni- 
versity; William Libby, Jr., Princeton College; J. M. RIacFarlane, 
University of Pennsylvania; C. S. Minot, Harvard JIedical 
School; E. S Norse, Salem; I-I. F. Osborn, Columbia College; 
John A. Rgder, University of Pennsylvania; W. T. Sedgwick, 
Massachusetts Institute of Technology; E. B. Wilson, Columbia 
College. 

NCE. 

The Laboratory is located on the coast a t  Wood's Holl, Mass., 

near the laboratories ot the United States Fish Commission. 
The building consists of two stories, and has 33 private labora- 
tories for investigators and 5 general laboratories-two for be- 
ginners in investigation in zoology, one for teachers and students 
receiving instruction in zoology, one for botany, and one for 
physiology. The Laboratory has aquaria supplied with running 
sea-water, boat*, a steam launch, collecting apparatus, and 
dredges; 1t is also supplied with reagents, glassrvare, and a lim- 
ited number of microtomes and microscopes. No alcohol can be 
s~~ppl iedbeyond tohut is required for work in the laboratory. 

BJ the munificence of friends the library will be provided not 
only with t h ~  ordinary text books and ~7ork.i of reference, but 
also with the more important journals of zoology and botany. 
some of them in complete series. 

The Laboratoties for Inrrstigators will be open from June 1 to 
Bug. 30. They will be equipped with aquaria, glassware, re-
agents, etc., but microscopes zoill not be proviclecl. In this depart- 
ment there are 33 private laboratories for the exclusive use of 
in re-ligators. 

Those who are prepared to begin original morli under the 
guidance of instructors will occupy tables in the general labora- 
tories for investigators, paying for the privilege a fee of fifty 
dollars. The number of such tables is limited to 20. 

An ~lemrnta ry  course in vertebrate embryology nil1 be intro 
duced this season, designed to meet the needs of those who have 
completed the general courses in the Students' Laboratory. The 
study w ~ l l  be confinr d nla~nly to the fish egg as the best type for 
elucidating vertebrate development. Each inember of the class 
will be supplied with material and be expectecl to work out each 
step in the development from the moment of fecundation. The 
aim will be not only to master the details of developn~ent but 
also to acquire a thorough bnoa,Iedge of the methods of work. 
Methods of preparing surface views, imbedding in parafin and 
celloidin, various methods of st ainiog and mounting, drawing, 
reconstruction, modelling, etc. The course will r h u ~  combine 
just what is needed as a prepalation for investigation. 

This course will open Wrdrlesday, July 5 ,  and continue six 
weeks, and it will be coi-icluctecl hy Mr. Lillie and Professor Whit- 
man. The fee for this couise will be fifty dollars, and the class 
be limited to ten. 

Applicants should state what they have done in preparation for 
such a course, and whether they can bring a complete outfit, 
viz., a compound n~icroscope, a dissecting microscope (the Paul 
lVIayer pattern made by Zeiss is the best), camera-lucida, rnicro- 
tome, etc. In case these instruments are furnished by the 
Laboratory, an additional fee of ten dollars will be charged there- 
for. No applications for less than the whole course tvill be 
granted. 

Ttle Zoological Laboratory for teachers and students will he 
opened on Wednesday, July 5 ,  for regular courses of six weeks 
in zoology and microscopical technique. The number admitted 
to this department will be limited to fifty, and preference will be 
given to teachers and others already qualified. By permission of 
the director and by the pajment of additional fees, students may 
begin their individual work as early as June 15, but the regular 
instruction \\?ill not begin before July 5 .  

Though more advanced students who may wish to limit their 
work to special groups ulill have an opportunity to do so, the 
regular course in zoBlogy, in charge of Professor Bumpus, will 
embrace a study of the more typical marine forms and elementary 
methods of microscopical techn~que. The laboratory work. out- 
lined below, will be accompanied by lectures. 

July 5-8. Study of the Lobster. (General anatomy -methor's 
of injecting- preparation of histological n~aterial.) July 11-15. 
Ccelenteratee ((;Yampnnulavin, Tubularia, ilfetridinrnz, Jf?ze?neop- 
sis). July 17-22. Vermes (A2reis, Bnlc~noglossus, and Phasco- 
losoma. Polyzoa, Bdellozcra). July 24-29. Echinoderms (Asterins, 
Arbacia, EcI~i?zarnch~zizcs, Thyone); Nlollusks (Venus, Sycotypsrs, 
Loligo). July 31-hug. 5. Crustaceans (Brar~chzpus, Pandarus, 
Lepas, Idotea, Talorchestia, Cancer, Linzulus). Aug. 7-15. Ver-
tebrates (Amphioxus, Raja, Teleost). 

The tuition fee is thirty-five dollars, payable in advance. Ap-


