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in their proper genus or species, the parts being generally too 
fragmentary for using ordinary methods of determination. 

Many drugs are received, the physical appearance of which 
alone is not a safe criterion for verification; barks, leaves, stems, 
and roots often arrive i n  a crushed and broken condition, which 
renders it very hard to  tell whether or not they are what they 
purport to be. In such cases the appeal is  to the microscope, and 
here an outfit for histological work has its use. Sections are pre- 
pared ; the cell-structure and arrangement of tissues almost un- 
erringly reveal the identity of the material. A set of slides of 
the  officinal parts of plants has been commenced and will form a 
valuable part of the laboratory's equipment. 

In the examination of powdered drugs, the compound micro- 
scope is indispensable; crystals, starch granules, and fragments 
of cells often betray adulterations a t  a small outlay of labor. 
I n  addition to  the use of the microscope in drug inspection, it is a 
necessity in  investigation aihng the line of pharmaceutical botany. 

Interesting and practical results are expected from the cultiva- 
tion of medicinal plants in the propagating case. Medicinal 
plants are grown from the ~ e e d  with the purpose of learning 
more about their life history; seeds of adulterants are germinated 

PROPAGATING CASE. 

in hope of ascertaining the origin of the adulteration, and other 
work of similar nature, relating to pharmacy, is in progress. 

Correspondence relating to botanical origin of drugs and plants, 
which arises in connection with businese, is attended to by the 
botanist in charge, and in this work the latoratory is of mucl~  
eervice. 

Daily practical demon~trations are  seen of the use of a botaci- 
cal laboratory in connection with the trade. As an aid in the 
examination of drugs alone the laboratory finds its existence justi- 
fied. As a means for investigation, i t  has great value, and 
through such means alone can some thinge, very important to  the 
trade, he worked out. 

The discoveries and determinations of adulterations of jalap, 
cubebs, Arnica flowers, Calendula flowers, and many other im- 
portant drugs was only possible because botanists worked upon 
them; it  cannot be said to have been otherwise, as pharmacists 
who have made these discoveries have had botanical training, 
used botanical methods, and succeeded in so far as they were good 
botanists. 

The laboratory referred to in this article was founded primarily 
to provide accurate and scientifio means for determining plant 
products used in manufacture; the acquisition of an herbarium 
which includes representatives of families and genera not medi- 
cinal, the provision for plant culture, histology, and microscopy 
is in  recognition of the fact that  botany in a broad sense has a 
direct and practical bearing on pharmacy. 

ON TEIE EMERGENCE O F  A SHAM BIOLOGY IN 
AMERICA. 

BY OONWAY MAOMILLAN, UNIVERSITY OF MINNEEIOTA, MINNEAPOLIS, 

YINN. 

THOSE whose attention, during the past tifteen or twenty Jean,  
has been directed towards the various phenomena attendant upon 
the establishment and modification of university curricula will 
scarcely have failed to notice, in  certain quartere, a n  interesting 
eructation of courses i n  biology. Upon even a casual examination 
these courses, i n  almost every case, turn out not to  be courses in  
biology a t  all, but courses i n  zoology masquerading under an at- 
tractive but deceptive name. Chairs of biology occupied hy men 
practically ignorant of one-half of the content of the science they 
profees t o  teach are not unknown in institutions otherwise alto- 
gether reputable. Thisignorance of theirs is not merely the normal 
failure to push beyond the beach-line of the great unknown ocean 
of truth, but is  a failure to  comprehend or admit  that the ocean 
extends away equally in bolh of two directions rather than in one 
alone. When one rememhers how intolerant are most men of 
liberal education when they discern through the thin veil of pre- 
tence the deformity which it  tries to hide. it seems remarkable 
that more vigorous protests have not already arisen against the 
sham biologist and the sham biology. I t  is  because the writer 
believes that opportunities for a development of the true biology 
are lost, sometimes, through the mi~taken  acceptance of the 
sham, that  he ventures upon the unpleasant task of pointing out 
what, after careful examination, seem to him the places where 
the healing rautery should be applied. 

First of all, i t  is ~mportant  to  note what should be the proper 
limitation of the term "biology." Hisborically and etymologically 
it  is still to be defined as by Lamarck and Treriranus-both 
distinguished botanists-who invented it. I t  is indeed the sci- 
ence of living things; it  is that vaut mass of knowledge bearing 
upon the organized world of plants and animals. Biological 
science is therefore to  be set over against physical science i n  the 
broadest sense, and is to be considered as a generic name, under 
which are grouped the specific sciences of botany', zo6logy, and 
doubtless also psychology, if that is to be considered asco ordinate 
with zoology rather than as one of its subdivisions. Hew, then, is 
the proper definition : Biology is the science of living things." 
These are  the two groups of subject matter: Plants and ani- 
mals. 

In  Germany, and sparingly elsewhere in  Europe, a limited and 
secondary meaning is imparted to  the word "biology." Of this 
use a n  excellent example is furnished by Wiesner,' who groups 
together the various phenomena of inter-relation hetween plant 
and environment under the name of manzenbiologie. To this 
restricted use of the term, ~ t r a s b u r ~ e r - '  objects,very 
characterizing it  as '' fiilschlich bezeichnet." This employment 
of the term, as  if i t  were synonymous with (Ecology, does not, 
however, seem to be prevalent in America, where is to be found 
the third and most misleading use of the word -as generally 
exclusive of botany and sometimes also of zoology. For example, 
a t  Columbia College their exist together departments of botsny 
and biology,' and, upon examination of the courses offered in 
I L  biology," i t  appears that they are almost purely courses in ani- 
mal biology, and indeed this modified term is quietly brought 
forward in a foot-note. At Columbia College, then, it  is apparent 
that  the subject of botany, since it stands by itself under its own 
organization, is supposed, a t  least by the "biologists" of that in- 
stitution, to be quite without the pale of their own science. And 
a further examination of the circular ehows that the biological 
work is in the hands of zo6logists, both the  professor-in-charge 
and the adjunct.professor being known to the scientific world only 
through zoological research and not through botanical. 

The department of biology, then, a t  Columbia College seems to 
the writer to have false colors flying a t  the mast-head. 

It is concerning the false use of the word "biology " in  eome 
American institutions that I wish particularly to speak. I have 
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not at present time to discuss the fundamental absurdity of 
courses in "general biology "-as if i t  were possible to plunge 
boldly into comparative study of plants aud animals before one 
has studied plants and animals themselves. I t  is a s  if one sllould 
enter upon analytical statics and follow it up by geometry and 
the  calculus. The peculiar badness, upon the botanical side, of all 
so-called text-books of general biology is sumcient t o  emphasize the 
point -a t  lea~it  upon the minds of botanists. I t  is, indeed, inl- 
possible to  write anything of value uiJon any subject i n  which 
one is not somewhat of a specialist, and the inability of zoiilogists 
to say something worth reading upon the  anatomy of Pteris, for 
instance, is  not a t  all  to thei r  discredit, bu t  merely marks  them 
as of comnlon flesh mith the  rest of manlirind. 

Harvard University is  probahly the innocent cause of the biol- 
ogy heresy which of late years has spread over the  country. 
With  that  openness of vision and clearness and accuracy that  has 
from early days characterized what,  in biological lines, r n ~ ~ s t  be 
universally recognized as the  first institution in  America and one 
of the first in the world, there has not yet appeared any trace- 
that  I a m  aware  of -of the  false or sham biology. The t w o  sis- 
ter-sciences of zoirlogy and botany, each splendidly equipped 
both in the  mat ter  of laboratories and libraries, and men,  have 
there developed side by side, a s  have physic+ and chemistry in 
most of the American universities. Botanical science, especially, 
with its millions of capitalization, has found a congenial home a t  
Harvard. And precisely here seems to have been the  difficulty. 
The endowment, the gardens, the laboratories, the museums, the  
libraries, the  men were not to be easily had by any new institu- 
tion that  might sp r i~ ig  up. And yet if the new inrtitution were 
to be ambitious, i t  could not  willingly see itself in a confessedly 
subordinate position. How then, without the lavish expenditure 
of wealth. was  the  d i lemma to  be faced? 

One finds i n  the  register of a well-linotvn Mary!and unive~si ty  
a confession of the  t ru th  concerning botany, where i t  is  stated, 
' . a  third permissible line of specialization commencing a t  this 
stage, namely, botany, has always been contemplated since the  
organization of the biological department,  but as get  is not availa- 
ble because of lack of money." While frank confession is held 
to be good for the soul, i t  is not certain that  higher moral ,value 
wonltl not h a r e  attached to  an  honeat naming of the  zoblogical 
courses that  were providecl for. 

Thi3 acknowledged inabilitv of Johns Hopkins University to 
provide a \yell-balanced course in  biological sciences, together 
wit11 the -~inwlllingness of that  institution to expose her wealrness 
has lecl to much of the sham biology work that  springs up  from 
time to tinie over the country. The so-called department of 
biology there is 171anned by zoologists, and the men who gi*acluate 
-many of them l~onestly enough mistaken - are ready to  take 
upon thcn~selves not t he  name that  belongs to  them but  that  of 
" biologist " An interesting example of the  larye views of bio- 
logical science n-hich may develop in the Johns Hopkins doctor 
of philosophy lately came under my notice and has some illus- 
trative value. A certain " biologist," some time since, published 
a pamphlet supposed to consey information concerning biological 
instruction in  America. I do not know what  the zoiilogists 
t houg l~ t  of i t ,  but  i t  receited a very chilling reception a t  the 
hands of the horaniats.' On account of the particularly shabby 
treatment accorcled the botanical work of the  University of Ifin- 
nesqta, I tool< occasion to administer a rnilcl rebuke to  the author 
of the pamphlet. In  reply I \$.as assured that,  while he had 
studied a t  Johns  Hopkins University, he had learned that  botany 
was of value " for teaching children." The cool effrontery of 
this would h a r e  surprised me had I not known the n~arvellous,  
sonletimes rontinuous, sometimes sporadic. always insular capa- 
bilities of the Johns Hopkins biologist for blatant phi1istinit.m in  
regard to things botanical. 

Were it not for the injustice worked upon young men attracted 
by such wrecker-light use of the word "biology," and, hope- 
lessly injured in  their  conceptions of what  they suppose to be 
their specialty, i t  \x,ould be far  from my thought or wish to draw 
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attention to any weakness in an  American university. A11 know 
tha t  the  struggle for  existence has irs meaning even for the uni- 
versities a s  for  other organisms Hut protective mimicry i11 a 
university curr icr~lum is not a pleasir~g phenomenon. In  this 
particular case too much is a t  stake, both for the botanist and for 
the  zoologist, to make science the  virtue thac i t  generally is. In  
daps of sharp  specialization, such a s  those in \vhich we live, i t  
must be a source of regret and alarm to well-balanced zoologists 
to see so many of those who inight be ornaments to their pro- 
fession led astray by a will o' the wisp chase af ter  the unattaina- 
ble. Better far  to be a respectable zoologist than a biologist lvith 
only one cerebral hemiaplzere. And the  botanists, too, seeing 
what  clelusions may gain currency, are dismayed a t  the  spectacle 
of some distinguished zoologist perpetrating a confidence-game 
upon a board of trustees, assuring them that  he proposes the  es- 
tablishment of a biological department,  and  then appearing with 
little more than mere zoology. The most alarming th ing of all, 
both to zoiilogist and to botanist, is that,, after successfully estab- 
lishing a school or department of zoology under the false name 
of biology, i t  should be possible for the menta l  vision of the 
founders to hecome so curiously warped that  they will insist with 
vigor and with a l l  the  a i r  of a righteous enthusiasm that  the 
school or  department actually is biological and that instruction 
really is given i n  biology. For, to the zoologist, this n ~ u s t  indi-
cate one of two things, either that  his confrere is unable to conl- 
prehend what biology is, or  that  he is ambitious, i n  regular old- 
style, eighteenth-century regardle*sness, to announce himself a 
polymath, and therefore, perforce, a smatterer.  And,  t o  the  
botanist, it indicates the willingness vf the " biologist " to make 
use of means tha t  cannot with self-respect be duplicated by him- 
self in the pushing forward of one line of biologicalscience at  the 
expense of the other. 

Fortunately, i n  America the sham biology has  as yet a n  uncer- 
certain foot-hold. A t  such institutions asliarvarcl, Pennsylvania, 
Cornell, Michigan, &Iinnesota. Leland Stanford, it has no stand- 
ing. The only critical point which need be particularly con-
sidered a t  present is the new Chicago University. Here one sees 
again the anomaly of an  able animal morphologist announced in  
the Programs as a professor of biology, and one's suspicions are 
aroused tha t  the  same sad blunder is t o  be made in the ~ e s t  
which has already disfigured the  biological work of a t  least one 
eastern institution of learning. In  the announcement of biologi- 
cal worli,a one finds a n  exceedingly fair presentation of the 
illogical character of a "sc l~ool  of biology," and the promise is 
made that  in a few years the school mill probably be brolren u p  
into several departments. The clefinition of biology is offered, 
and one finds i t  unin~peachable.  Apparently, however, there is 
even here a danger, for,  when one turns  a page or two: it appears 
from the classification that botany is held to  be co-ordinate with 
neurology or anirnal physiology, rather than mith zoologp in the 
broadest sense. This error in classification is perhaps an  inad- 
vertency and perhaps a natural  enough one-sided grouping, such 
a s  might perhaps be expected of some specialist i n  a botanical 
line if he  were to t ry  his hand a t  the organ~zat ion of a school of 
biology with zoolog. "not  yet providecl for." 

I t  is probable that,  aft,er all, the better way to develop mell- 

balanced departments in biology is to place the  task in the hands 

of both botanists and zoologists rather than  in the hands of either. 

There will then be scarcely so much danger of narrowness of 

view impeding the freest and best evolution. A t  any rate,  this is 

t he  plan which has succeeded so brilliantly a t  Harvard Univer- 

sity, and the other plan is t he  one tha t  has failed so grievously 

a t  Johns Hopkins Unioersiry. It will be a mat ter  of regret if 

Chicago is really willing long to  preserve the  present unfcrtunate 

att i tude, for i t  must he confessed that  the instruction now offered 

there under the  name of Biology is: after all, t he  half-science, the 

sham biology. 


I make the  point that ,  for eclucational purposes, " b i o l o g ~" is 
either a superficial smattering of natural-history facts and methods 
-and in this case not of any value-or a strong, unifor111 pre- 
sentation of  the facts both of botany and of zodlogy -and in thie 

8 Programme of Courses in  Biology, University of Chicago (1892-93). 
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ease a very different; thing from a sham biology wilich is prinei- 
pally, or all, zoology. 

THE AURORA. 

SOME notesresnlting from a study of the Aurora extending orer 
many years, and pointing out how some of the hetter known 
theories fail to account for known conditions of the phenomena, 
n a y  interest the readers of Science. 

I regret, that after having endeavored to show how the present 
theories fail, that I have no theory of my own to advance. I 
have done a good deal of theorizing on different subjects, a t  in- 
tervals in a somewhat busy life, so that there are few who have 
a better opportunity of knowing how tieceptire e~ idence  is which 
is sought for to support a theory; in other words, how faulty- 
yet how plaasible-the result, when the observed facts are (un- 
consciously) made to fit the theory, instead of the theory the 
facts. Argument with such a theorist is futile. To use Profes- 
sor Swift's words, in  Science of Dec. 9, " . . . aurora frequently 
occur when no spots are visible onthe sun, . . . sun-spots are often 
seenwhenauroral exhibitions . . . are entirely absent, . . . the 
advocates of the theory . . . answer to the former, that sun-spots 
muy hare been on the other side of the sun, and, to the latter ob- 
jection, that there may have been aurore  vislble in the Arctic or 
Antarctic regions, or in  both." I do not credit those who pin 
their faith to a connection between the two classes of phenomena, 
with having to go so far  for an excuse, as they generally utterly 
ignore the want of coincidence, and instead of discrediting their 
theory (and I need not add that one failure should have very 
many timed greater weight than one coincidence) calmly ignore 
it, and proceed with their cumnlation. I do not wish to be un- 
derstood as thinking that there are not dispassionate investiga- 
tors in this matter; I am only pointing out what I believe to be 
a very common human peculiarity, and one which I beliere does 
much harm in so far as permitting of the propagation of theo~ies  
nhich had else died, still-born, on their authors' hands. 

"The evidence of the correctness of a theory or hypothesis in- 
creases with the number of facts it  is capable of satisfactorily 
explaining. I t  diminishes with the number of facts it  does not 
explain, and with the n u n ~ b e r  of different ways in which sim- 
i lar  phenomena can be explained. A single fact, inconsistent 
with any theory or hypothesis, is sufficient to orelthrow it,'' is a 
statement of fact that will be most useful to us in  theorizing, and 
serve to measure some existing theories with. 

Any theory of the Aurora must account for the following, 
amongst other, peculiarities, which seem to me to be characteristic 
of the same. A. -That they most frequently occur in the colder 
half of the year, being limited, approximately, by the same iso- 
thermal lines as far as the southern limit, in the northern hemi- 
sphere, of their visibility is concerned, and not depending in this 
o n  latitude. I t  would Peem, then, that temperature is a factor in  
the  required theory. B. -Auroral displays do occur in the sum- 
iner season, when their situation is more equatorial, and, per- 
haps as a rule, they cover a larger area than the average winter 
display. I t  would seem, then, that  on the transference of the 
maximum winter displays from one hemisphere to the other, 
these displays may take place in intermediate situatione. 0.-
From niy experienc? i n  these latitudes, summer displays of lim- 
ited extent seem to be concurrent with a drop in the temperature 
considerably below that ccirresponding to the average of the date 
in  question. D. --My experience has been that auroral displajs 
do not occur during generally unsettled weather, requiring (al- 
though the particular locality of the display may be largely over- 
cast. permitting only of the aurora being seen behind the clouds 
or through the interstices) that generally elsewhere the weather 
should be clear. As though clouds on the horizon of the display 
(not  of the observer) intercepted the influence producing the 
same. E. -The typical aurora, from which are many departures 
as  pointed out by Professor Swift in  the communication men-
tioned, is a narrow circular arch in that part of the heavens away 
from the sun, the concave side of which is usually well defined, 

and beneath which is absolute darkness, into which streamers d o  
not descend; the convex side of this arch is, generally, illy de- 
fined, from which streamers proceed and the light of which is 
very much less intense than that of the concave side; convejing 
to me the impression of the light, the visible effect of the influ- 
ence, being completely cut off by the interposition of the solid 
mass of the earth, i t  being assumed to be the intercepting horizon 
a t  the altitude of the display. F. --(Speaking still of the typical 
auroral arch). I t  is on the lower and brighter side where the 
greatest horizontal movements and the greatest contrasts in the 
intensity of its !ight (foriiiing, amongst other outlines, so callrd 
"curtain-folds ") ate  seen. As though a t  the horizon of the dis- 
play, our atmosphere, acting as a lense, conrentrated the light 
(the visible effect of the auroral influence) io just such a way as 
a spherical, atmospherical, lense +rould, having its centre 
"stopped"0ut by such a body as our earth, in which the densest 
part being next the earth, the greatest relative variation in  
its homogeneity would exist and the greatest variation in the 
transmitted light (the visible eBFect of the aurolal influence), le- 
sulting in just such movements as we hare seen in the typical 
arch. G. -It has been constantly noted, that two or more ob- 
servers, situated, say, 100 miles apart, view occasionally, if not 
always, totally distinct auroral outlines, differing, a t  times, radic- 
ally; so that one observer may report a display differing entirely 
i n  class and details from the other a t  the same instant, or even 
reporting the entiro absence of a display when the local conditions 
were such as would have permitted its being seen had i t  exi~ted. 
From this, il: appears to me, we must conclude that the light 
(the visible effect of the auroral influence) has no material exist- 
ence in that part of the heavens in which it  is seen, else, all ob- 
servers, so situated on the earth that thepoiut of display is a b o ~ e  
their horizon and this particular point not obscured by clouds, 
should see the same display, modified only in detail owing to the 
effects of perspective attributable to the different points of view. 
N.-There is an intimate relation between the aurora and mag- 
netic storms; not sufficient to permit of our ronc1udingtt:e oneis 
Cause and the other Effect, but sufficient, I think, to permit of 
the supposition that both are Effects of a common Cause. These 
appear to me to be some of the more self-evident peculiarities of 
the typical Aurora. 

The theory in  connection with the aurora which appears to 
have the greatest hold on the investigator and the genela1 pub- 
lic, is one which supposes a connection between these displays 
and certain disturbed -sun-spot -areas of the sun. If one 
were to accept the evidence that is brought forward to support 
this supposition, without taking into account the evidence which 
has, unintentionally, been suppressed, or perhaps it  mould be 
better to say, "not advanced," it  would be a very hardened 
sceptic who mould not admit that this question had been settled 
for all time. I n  Astronomy and Astro-Physics' it is concludecl 
that  auroral displays recur a t  intervals which exactly correspond 
with that of the solar rotation, and a t  the instant when this-dis- 
turbed area is a t  the eastern "limb " of the sun. Dlopping for 
a moment the discussion of the cumulative evidence. ~t is inter- 
esting to note the peculiar nature of the force which proceeds 
from the solar area i n  this case. If this influence is a t  its maxi- 
mum on the appearance of the area on the eastern limb, and not 
continuous to  the western limb, it  is evident that the ulaximum 
effects are produced horizontally and in one direction only from 
the sun's surface. I t  is not inlpossible that this is so, but it is an 
unfair assumption to make, apart from any knowledge of a sim- 
ilarly acting force in  nature, and in direct opposition to what ex- 
perience, in other matlers, would suggest as thedirection in which 
such a source of energy would produce maximum results. As t o  
the fact ot maximum auroral displays occurring a t  the instant 
when the disturbed solar area has reached the eastern limb, the 
coincidence cannot be as great as claimed, or else the occasions 
on which this has happened have been given undue prominence 
i n  collecting facts to suit the theory, for in a communication to 
the Royal Astronomical Society2, the Astronomer Royal states, in 
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