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cially lamentable, because in its absence 
they lose the valuable assistance of 
amateur worliers, who might be an effective 
substitute for the students of an academic 
study. I n  no subject are there more 
volunteers, who take an active part in 
observing, than in meteorology; but how 
few of them carry their work beyond the 
stage of recording observations anct ta-
king nleans. The reason is not lightly to 
be assigned to their want of capacity to 
carry on an investigation, but fa r  more, I 
believe, to the want of knowledge of the 
objects of investigation and of the means 
of pursuing them. 

Among the agencies which in the past 
have fostered the kr~owledge of these sub- 
jects, and stimulated its pursuit, there 
stand out prominently the annual meetings 
of this association. I t  was the British As- 
sociation which in 1842 re-founded the 
Kew Observatory for the study of the 
physics of the atmosphere, the earth, and 
the sun. I t  was tlie British Association 
which promoted the establishment of 
magmetic observatories in many parts of 
the earth, and in the early sixties secured 
the most brilliant achievements in the in- 
vestigation of the atmosphere by means of 
balloons. I know of no other opportunity 
of anything like the same potentialities for 
the writers of papers to meet with the 
readers, and to confer together about the 
progress of the sciences in which they are 
interested. But its potentialities are not 
realized. Those of us who are most 
anxious for the spread of the applic t '  ;L Ion 
of mathematics and physics to the phe- 
nomena of astronoiny, meteorology and 
geophysics have thought that this oppor- 
tunity could not properly be utilized by 
crowding together all the papers that deal 
with such subjects into one day, or pos-
sibly two days, so that they can be polished 
off with the rapidity of an oriental exccu- 
tion. In  fact, the opportunity t o  be 

polished off is precisely not the oppor-
tunity that is wanted. There are some 
of us who think that a British Association 
weeli is not too long for the consideration 
of the subjects of which a year's abstracts 
occupy a volume of six hundred pages, and 
that, if we could extend the opportunity 
for the consideration of these cluestions 
from one or two clays to a week, and let 
those members who are interested form a 
separate committee to develop and extend 
these subjects, the British Association, the 
country and science mould all gain there- 
by. I venture from this place, in tlie name 
of the advancement of science, to make an 
appeal for the favorable consideration of 
this suggestion. I t  is not based upon the 
depreciation, but upon the highest appre- 
ciation of the service which niathematics 
and physics have rendered, and can still 
render, to the observational sciences, and 
upon the well-tried principle that close 
family ties are strengthened, and not weak- 
ened, by making alloxvance for natural de- 
velopment. 

The plea seeins to me so natural, and the 
alternatives so detrimental to the advance- 
ment of science in this country, that I 
can not believe the association will turn 
to i t  a deaf ear. \V. N. SIIAW 

GZZAPHIC AET IN SCIENCE I 

As a beginning I wish to thank this 
society for tlie privilege granted nle to ad- 
dress it. That a strong personal pleasure 
is felt a t  this opportunity, I shall not at- 
tempt to deny; but I have a greater satis- 
faction than this, and that is t h a t  I am 
allowed to present a subject which has been 
too seldom publicly discussed in the pres- 
ence of investigators and students, viz. : 
the part played by graphic art in science. 

This subject is one of growing impor- 
tance, and I trust I shall live to see the day 

lRead before the Harvey Club, University of 
California, November 7, 1907. 
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when every student of the natural sciences 
will be obliged to take a thorough course jn 
drawing as adapted to his own special re- 
qilirements. And I hope, as well that this 
course will be so arranged that the stu-
dent will understand at least the theory 
of the several processes by which the 
printer reproduces a drawing. I n  fact, I 
wish this address to be considered as a 
strolce toward that end. 

Just when the first drawing was made 
to illustrate an idea, of course, can not 
be determined. Perhaps it was nothing 
more pretentious than a sinlple sketch, 
lashioned with a sharpened twig upon 
some snzooth bit of sand. From such a 
small beginning, however, graphic art has 
developed prodigiously, and to-day it forms 
a large integer in nearly every branrh of 
science. I n  view ol  this, almost every 
unive~sity of repute, both in this country 
and abroad, employs a sabai-ied scientific 
artist. At  Johns Ilopkins, in Baltiinore, 
where is situated perhaps our best medical 
college, an actual corps of expert artists is 
Itcpt busily employed in illustrating scien- 
tific articles there produceci. 

But this growth has not been nnattcnded 
with set-baclis. Graphic art has not won 
its place in scientific worli without many a 
bitter struggle. I n  truth, even at  this late 
date there are, unfortunately, many inves- 
tigators doing exceptionally goocl worli, 
tvho do not appreciate the highest type of 
drawing, ancl actually reEuse to i~lelude i t  
in their publicalions. 

This lolly can not be attributed to any 
personal aversion entertained towards fine 
art, it is simply the result of ignorance. 
These inclivicluals have not been properly 
trained to see the rood points in realistic 
drawing, and, not being by nature of an 
artistic trend, they siniply refrain froin 
adopting something they can not under-
stand. ,4s an example of this occasional 
"tiff" betmecn realistic and dia~rammatjc 

representation of scientific work, the fol- 
lowing experience of a student with a 
" hard-headed man of science " might be 
cited : 

All the drawings made in the zoological 
laboratory of this particular school were 
being done in black-and-n-lrite, but the 
student felt that if drawing has any value 
at all in the study of zoology, it should be 
to direct the obsei-ver'a attention to all 
the features 01 the object examined-its 
color as well as its morphological charac-
teristics. Accordingly, he brought a color 
box with him one day into the laboratory, 
and startecl to draw a certain prepar a t '  ion 
wit11 as near the same color-variations pre- 
sentcd as his talent permitted. This draw- 
ing soon attracted admiring glances from 
the other students engaged in the labora- 
tory. When it was about completed, the 
principal of the school, the " hard-headed 
man of science " approached the " real-
ist," and said with some asperity: " This 
is not an art-academy, this is a zoological 
laboratory. You had better make your 
drawings in simple black-and-white. ' ' Iiad 
the aslonishe~l student been belzincl in his 
worlr, hacl his rcspect for realism produced 
a bad effect on the decorum of the class, 
or hacl his drawing not been the best in the 
laboratory, I think he would have been 
honest enough to have talcen the princi- 
pal's aclvice. But none of these things 
were so. I n  consequence he thought the 
excellencies of his product sufficient jnstifi- 
cation for its novelily, and, without lay- 
ing clo~vn his brush, he answered respect- 
f~ l l ly  but firmly: " If science does not 
approre at  present of life-like illustrations, 
the day ?nust come when i t  will!" The 
principal made no reply and mallced away 
with a frown. The student found out 
arter~vards, however, that he was no in-
novator, as very exeellcnt scientific dram- 
ings in color had bren made a goocl hun- 
dred years before that old fellow -cI7as 
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born. But the old man has never 
changed his view-point, and to this day 
a schematic drawing, done in sober black- 
and-white, remains the only kind of scien- 
tific illustration that he can tolerate. And 
yet he has done some very good investiga- 
tive work, is an excellent educator of con-
siderable reputation and has been success- 
ful in the financial side of life. So, he can 
not be counted below par in mental attri- 
butes. He \?-as simply not properly trained 
to appreciate the value of realistic draw- 
ing. Let us guard against such a poverty 
of understanding in ourselves, and, by 
word and example, help root i t  out of 
others with whom we come in contact. 

I t  is hardly necessary to defend the 
practise of drawing as an adjunct toward 
explaining an idea, as surely every one 
here has convinced himself of that fact 
long ago, even while reading an ordinary 
daily newspaper. And much more wel-
come is an illustration in some com-
plex scientific discussion, where words 
alone so often fail completely to tell the 
story, or merely give a faint outline of 
what the observer wishes to convey. But, 
until quite recently, the practise of draw- 
ing was not accorded its deserved recog- 
nition in the teaching of scientific subjects. 
What physician of fifty years ago was 
obliged to systematically draw the bones 
he studied? Or, what one of thirty years 
ago was obliged to draw the preparations 
he investigated with the help of high-power 
leases? Comparatively, they were good 
men, it is true, but one can always im- 
prove, and at this time there is hardly a 
medical school of any merit where drawing 
is neglected as part of the routine labora- 
tory work, and this is a very happy con-
dition, indeed, for i t  exacts the closest 
scrutiny of objects examined by the stu- 
dent. His attempt to picture on paper 
some particular object reveals character-
istics of that object which would assur-

edly have escaped his observation if its 
graphic illustration were not exacted. 

But, in spite of this general recognition 
accorded to drawing as a teaching method, 
as far  as I can learn, there is not a single 
text-book or laboratory guide of any prac- 
tical completeness in microscopical draw-
ing, and this is only one division of graphic 
art as employed in the scientific world. 
Students in the laboratory are told to get 
this pen or that, this grade of pencil, such 
and such a kind of ink and paper. Per-
haps blenders, erasers and thumb-tacks are 
alluded to. But, aside from this, the be- 
ginner seldom receives further instruction 
as to how he is to go about the difficult task 
of drawing what he sees through the micro- 
scope. His looks and actions often show 
hour much he would welcome any advice 
concerning a method of approaching this 
new work. He is alone in a strange coun- 
t ry without a road in sight. 

Feeling that something should be done 
to contend against this unfortunate state 
of affairs, I determined to prepare a short 
description of some materials and methods 
commonly used in the drawing of micro- 
scopical preparations, and Professor Har- 
desty has thought this sufficiently worthy 
to give it a place in his "Laboratory Guide 
in Histology. " 

The condition should prevail, however, 
that when a student has brought his ca-
reer so far forward as to be admitted to 
the study of medicine, he should then be 
trained already in microscopical drawing. 
He has so much to do in this highly com- 
plex problem that the extra time spent in 
acquiring an illustrative technic is given 
at the expense of more important matters. 

Let us now drop the student and his 
troubles for a time, and turn to the field 
where graphic art finds its most dignified 
and important employment in the sciences, 
that is, in the illustration of investigative 
and teaching publications. 
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For its practise in these spheres, allow me 
to emphasize that no one should be chosen 
except talented and well-trained artists. It 
is to lrxe lamented that such artists are not 
made use of to any great extent to-day. 
A merely superficial acquaintance with 
some otherwise very good modern text-
books and current scientific literature is 
quite sufficient to prove this statement. 
And, at  a glance, it is rather difficult to 
understand why such should be the case. 
I n  fact, a number of obstinate conditions 
contribute to the matter. First of all, 
only in rare instances has the investigator 
the adequate financial support at his dis- 
posal to pay for the services of first-rate 
artists. Secondly, under the existing con- 
ditions first-rate artists can not be supplied 
in fitting numbers to fill even the available 
positions. And thirdly, the investigator 
is too often one who underrates, or does not 
appreciate, the value of realistic drawing. 

Of these obstacles perhaps the iinancial 
one is the most common ancl difficult 
to contend against. Scientific text-bool~s 
are used by such a comparatively small 
public that the publisher is compelled to 
cut down the expenses 01their production 
to the lolvest allo~~lable Otherwisefigu1.e. 
his limited profit would be lost. And, 
with this cconorny, tlie illustration of 
text-boolis is very lihely to surfer most. 
Good artists ]nust he fairly well paid, 
and, to retain the merits of good draw- 
ing. somewhat expensive inetl~ods and 
s fine gracle of paper are necessary in the 
reproduction by the printer. To raise the 
price of a booli to any considerable degree, 
because of the extra expense its illustration 
has entailed, is apt to be risky, for already 
the student ancl investigator groan aloud 
under the price tllry are obliged to pay 
for additions to their professional libraries. 
And yet, knotty as it seems, nluch 
can be done towards solving this prob- 
lem, and the best way to coinrlience the 

task ir by employing only compets.rlt ar-
tists. A slcilful artist can tell a story more 
convincingly with fewer illustrations, and 
in a technic which will allow a cheaper 
method of reproduction, than an artist 
whose talent is but moderate and whose 
training has been mediocre. A second-
rate artist is apt, as well, to be a slow one. 
Not alone does he waste tirne in the actual 
drawing of the object, but i t  is only too 
often the case that the investigator or edi- 
tor is forced to spend considerable valu- 
able time in explanation before an inferior 
artist grasps the idea to be conveyed by an 
illustration. Occasionally, even then one 
is riot through with this type of artist, 
for, m-hile he may have seemed to under- 
stand what was wanted, he will return with 
a drawing that is entirely erroneous, and 
the whole trying performance must be gone 
through with again. Thus, ,economy in 
the matter of artists frequently amounts 
to nothing but unpardonable extravagance. 

Licavillg text-boolis and their problems, 
let us turn attention to the vehicles through 
which investigators disseminate their fincl- 
ings. These journals are, for the most 
part, conducted by scientists, and there is 
seldom the hope arnong them that the 
journal will bring in more than enough to 
pay for its publication. So, profit falls out 
of the argument entirely, with sometimes a 
consequent increase in the facilities for 
elaborate illustration. I t  is only now and 
then the case that an editorial staff of such a 
,journal will balk at  any reasonable expense 
necessary to repvoduce the drawings ex-
planatory of the text in a piece of research. 
Accordingly, aside from the limited fnnds 
a t  the investigator's command, there is 
hardly any reason left why the very best 
artist should not be employed to illustrate 
his work. IIost of the institutions, which 
exist merely for the furtherance of scipnce, 
tl~ouqh r-tmning at  about the utmost limit 
of their financial resources, consider the 
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occasional use of an artist, perforce, as a 
sort of necessary evil. But  the little money 
at  disposal for his pay oftentimes pre- 
cludes the services of a capable and ex-
perienced man. Yet, if the employment 
of inferior artists in the production of 
text-books is, in the end, a forin of extrav- 
agance, i t  is doubly so in  the illustration 
of purely investigative labor. The very 
fact that the observer so frequently calls 
in  graphic ar t  to assist in his presentation 
of a study, proves that he feels there are 
certain clefts in  the description of this 
study which words can not bridge over. 
He needs an optical picture. I f  this 
optical picture is not just as he sees it in 
his preparations, there is bound to be a 
conflict between i t  and his text, which is 
bound to confuse rather than enlighten the 
reader. Therefore, the best drawing 
should be utilized, and o d y  the best. But  
again comes the discouraging complaint: 
"How is the best drawing to be obtained 
when sufficient funds are not at  hand to 
employ a good artist, and with hardly 
enough for a poor o n e ? , V h i s  condition 
will exist until the investigator throws 
aside his lukewarm attitude in the matter, 
and takes up an earnest campaign to-
wards furnishing the necessary money for 
the employment of his indispensable ally, 
viz. : the finished scientific artist. 

I can recall instance after instance where 
an investigator has worried through weeks 
and even months of vexation with an in- 
ferior artist, and, as soon as the illustrative 
work was completed, forgotten all about his 
trials until i t  became necessary to call upon 
the illustrator for the needs of another 
publication. I n  the period of suspended 
graphic activity no attempt was made by 
the investigator, or at  best, only a feeble, 
abortive one, to supply a ~onipetent artist. 
Every facility, on the other hand, would 
be called into play to supply the labora- 
tory paraphernalia requisite to the proper 

pursuance of investigative procedures, but 
the artist, secondary only to the text in 
the publishing of this investigation, had 
been almost completely overlooked. Now 
who is to know about this desired help 
if the individual who needs i t  most does 
not give i t  expression? A faculty is not 
to be censured if it does not take steps 
towards allowing each research labora-
tory under its dominion the financial 
means to emply a capable artist, if the 
director of that laboratory has not vigor- 
ously presented his need of one. Granting 
that the available funds of an institution 
are not plentiful enough to allow the in- 
stallation of a trained scientific artist in 
any one or in the different departments of 
investigation, the heads of the departments 
should see to i t  then that no opportunity 
passes to bring this keenly felt want before 
the consideration of wealthy, public-
spirited individuals who are able to con- 
tribute towards its dissipation. 

With the establishment of paying po- 
sitions, and schools for their proper train- 
ing, to be described later, there can be 
no doubt that the number of skilled, 
scientific artists would rapidly increase. 
Further, the number of scientific artists 
who, at  present, do not understand the im- 
mense advantages offered by a high type 
of realistic graphic art would speedily 
diminish by the coming in contact with 
those who are able and determined to prac- 
tise it. 

I n  the preceding remarks, frequent ref- 
erence has been made to realistic graphic 
art, or realistic drawing. These terms 
should be self-explanatory, but, not wish- 
ing any confusion to arise, a fairly ex-
haustive discussion of them will be hardly 
superfluous. 

Let us suppose that nothing more com- 
plex is to be represented than an ordinary 
bottle, standing on a table and at some 
distance from, although in, the unob-
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structed light of a ~vindow. It is quite certain conditions. Pet,  the greatest scien- 
true that any one ~ i~on ld  tific artist in this country has been severely know what sort 
of an object the artist intended to picture, criticized by some investigators because, 
if only the correct, bare outlines of this at  times, he allows his source of light, a 
bottle vere drawn. These outlines ~ o u l d  near-by window, to appear in his drawings, 
suggest a bottle, nothing but a bottle, as it clearly did on the reflective surfaces 
yet with very little of its special char- of the objects drawn. 
acteristics. But an outline drawing of it There is a common enough belief in 
would not be a type of realistic drawing, scientific circles that any feature of a 
for even the most imaginative person could dra~i-ing not directly contributing to the 
not find any similarity between the bottle main idea which an investigator wishes 
and the drawing, save in the outline. Now. to express, must be looked upon as a 
suppose that the outline drawing be filled blemish. And this is true to some extent. 
in with the proper shading to give it the But the main idea seldom exists severely 
appearance of being round, a step towards alone, unsupported by secondary ones. 
realism ~ ~ o u l d  As a matter of fact, in nearly all instances, therewith have been taken ; 
but, in spite of that, the drawing is still a main idea might be considered as an ac-
far  from being a good example of graphic cumulation of associating secondary ideas. 
art. Comparing i t  with the bottle in a The particular artist mentioned above 
critical may, one could not honestly and realizes this truth, and for those who share 
irrefutably identify one with the other, his belief, the delineation of secondary 
for, as example, this shading, directed ideas never disturbs, but, on the contrary, 
alone towards showing that the bottle is markedly assists in his forcible expression 
round, does not develop the fact that the of the central thought. To cite an 
bottle's surface is highly polished and example : 
hence reflective. Continuing, however, the Turning to a certain page of a recent, 
subtleties of shading to the degree where scientific text-book, we find a drawing of 
the light reflected from the table on to the a cyst by this particular artist whose 
bottle, and vice versa, is shown, to where "realism has been, as remarked, criticized 
the source of light, namely, the window, by a number of competent investigators. 
with its typical cross sashes, is seen in In  the text describing the cyst, from 
miniature upon the smooth glass, and to which this drawing Lyas made, the 
where other characteristics have been author states that its surface was very 
added, the drawing has at  last reached the smooth and moist. For the benefit of 
fullness of realism, it has become, in a those who do not kno~v what a cyst is, i t  
manner, a portrait. Any one now would might be generally described as a closed 
recognize at  a glance what particular sack, more or less globular in form, its 
bottle the draving was intended to repre- walls consisting of organic matter, and 
sent, providing, of course, that one com- filled with more or less fluid contents. Any 
pared it with the bottle under the same surface, whether organic or inorganic, if 
conditions of position and lighting. it be very  smooth and moist, is bound to be 

This very humble subject, a smooth, reflective. Now, whether this surface re-
highly polished bottle, has been taken to flect the source of light, to which it is sub- 
illustrate realistic drawing, since its char- jected while being drawn, or some feature 
acteristic of reflection is shared by some of the plane upon which it rests. or some 
forms of laboratory specimens subjected to other near or distant object, is quite a 
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matter of choice; but some recogmizable 
thing must be pictured on the surface to 
show that it is reflective,if in a high degree. 
This was the case with the cyst described 
by this particular author and drawn by 
this particular artist. Now why should 
the artist be criticized because he chose 
his source of light, the window, as the ob- 
ject reflected, providing, of course, that i t  
did not obscure any structural detail de- 
scribed by the author? In  this instance it 
did not obscure. By dratving in his source 
of light, the wiadow, since he had to do 
with a highly reflective surface, he simply 
introduced a secondary fact which largely 
contributed to, without detracting from, 
the main idea, and he added thereby only a 
touch of realism to his picture. 

Now you may ask why has so much stress 
been laid upon this ~*eaZisnzas applied to 
graphic art in science? The answer to 
that question may be begun with another 
question-Why is there such a pursuit 
as scientific investigation? Surely one of 
its chief reasons for existence is to dispel 
the mystery that often overclouds even the 
simplest phenomena of life, and to lead 
us, if not into the full, white light of com- 
plete understanding, at least, into the light 
of partial comprehension. And often 
when one seeks to describe some findings 
that have resulted from his exploration 
into the unknown, he finds that his words 
are too vague and inadequate to present 
the complete and correct description. IIe 
desires to convey to others a delicately ac- 
curate idea of the object as he sees it. and 
naturally must turn to the use of a picture. 
Therefore, an investigator should never 
tolerate a drawing illustrative of his test 
that does not vividly contribute to express, 
in an optical sense, coinpletely and truth- 
fully, the object described. 

But, even realism can be carried too far  
in the drawing of scientific subjects, ancl 
to avoid this a fine discrimination is nec- 

essary: a discrimination that the artist can 
not be expectecl to exercise if he does not 
know what he is drawing, and, more im- 
portant,, the purpose of the drawing. This 
leads us to what I consider the most mo- 
mentous matter in this address, and that 
is a discussion of the ideal relationship 
which skozl~d exist between scientist and 
artist, and the means by which this might 
be effected. At present it is only too com- 
mon that inharmonious relations exist be- 
tween scientist and artist. 

I n  the first place, an individual whose 
nature has led him into a life devoted to 
investigation is seldom an aclept in the use 
of tools employed in the practise of graphic 
art. At times i t  seems that investigative 
talent, and the talent necessary to worthily 
render anything in a graphic way, are 
natural antagonists, so rarely aye they 
found inculcated in the same person. But 
there are very few good scientists ~ l h o ,  if 
they choose and have the opportunity, can 
not become excellent critics of the good 
and bad points in a drawing or painting, 
especially when i t  is used to illustrate sub- 
jects with which their business in life has 
made them thoroughly familiar. 

And, on the other hand, very few artists 
display any taste for or inerit in work of 
a purely investigative character. Iiost of 
them are loath to believe that any high art 
can be worked into subjects that present a 
pattern of almost infinite detail. But this 
is not all. Without the proper guidance, 
even an eager, capable artist set upon the 
task of drawing some scientific subject, 
would be, in nearly every instance, sure to 
give some important feature of the same 
only an indifferent expression, or oinit i t  en- 
tirely, while another one, perhaps an arti- 
fact, something that a horde of accidental 
conditions might produce and which is en- 
tirely foreign to the subject in its natural 
state, would be painstaliing and conspicu- 
ollsly copied, thus rendering his production 
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absolutely useless to the scientist. So the 
scientist with little artistic talent, and the 
artist with no scientific training, clash to- 
gether again and again, leading to a loss 
of precious time, and a severe straining 
of patience on both sides. This thunder- 
cloud hangs over botli until, by con-
stant rubbing together, each takes on 
some of the other's particular efficiency. 
Under the conditions existing to-day, this 
is a slow and laborious process, and fre- 
quently attended with exhibitions of the 
most fretful behavior on the part of both 
principals. The scientist gets angry wit11 
the artist, and vice vc~sa,  each con-
soling hiniself with the firm conviction 
that the other is a microcephalic egotist. 
Anct this is not so strange as at  first ap- 
pears -when we loolr at  the methods by 
wliieh each has attained his smattering of 
the other's specialty. The scientist, in 
the course of his career, because of the de- 
mands laid upon him by the publishing 
of liis wol-lc, is, fro111 time to time, brought 
into brief and, as a rule, imperfect con-
tact with the processes by which a draw-
ing or painting is reproduced in printed 
literature. I-Te hears about light and 
shade, color and tone values, contour 
and perspective, half-tone and auto-type, 
etc., until he has learned thcln by heart, 
and only with a ghost of an icka 
what they all mean. Hence, he can not 
be a judge of what particular process of 
illustration best adapts itself to the sub- 
ject described, and when a sliillecl artist 
points out the respective merits of cliffer- 
ent processes of delineation and reproduc- 
tion, he finds that his wovcls fall on, at  
best, only partially comprehending ears. 
Yet the artist may be just as far  in arrears 
in his scientific obligations. I t  is a long, 
hard struggle for him lo suppress his 
realism to the interest of the scientific p u ~ -  
pose of an illustration. Tirne and time 
again he spends fond hours with some par- 

ticular thing he sees in the preparation, 
only to have i t  ruthlessly cut out by the 
investigator as a positively unnecessary 
and confusing feature in the drawing. 
And i t  is no uncommon occurrence to see 
an artist presenting himself for service 
in scientific circles, boasting of nothing 
more than a bowing acquaintance with the 
microscope. Ille looks into i t  with a 
squint, sends the oil-immersion lens down 
through the cover-glass, and carries the 
instrument about by its delicate adjusting- 
mechanism. 

Coining to the question of what should 
be done to improve the relations existing 
between scientist and artist, the terse ad- 
vice of Max Briidel sums up the whole 
problem-6 'l'eacll the scientist more ar t  
and the artist more science." And how 
is this to be done? I can see but one log- 
ical way, and that is by modifying and 
establishing courses where both scientist 
and artist may be trained in a proper 
and thorough manner concerning what 
each shoulcl li-now of the other's oc-
cnpation. From the best available sources 
of information I am told that such a 
school is nowhere in existence to-day. 
Here is an opportunity for this nni-
versity to take up an initiative which i t  
~vould never need to regret. For, with the 
proper management, I an1 sure that such a 
course of instruction would be nearly, if 
not quite, self-supporting., and the good 
results to be obtained from i t  would earn 
the hearty thanks of every branch of scien- 
tific work coming within the pale of its 
influence. This is not the time or place to 
discuss the equipment or conduction of 
such a course of study. Suffice it to 
say that neither would demand heavy 
financial expenditure. While the mature 
scientist and mature artist would have, 
naturally, recourse to the training here 
offered, the greatest bulk of its attendance 
would be from the ranks of the be,' qmners 
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in both pursuits. The students of nat-
ural sciences could be here enrolled in their 
several classes, and instructed in the 
graphic arts as demanded by their own 
special needs. And individuals of graphic 
talent, those intending to follow the illus- 
tration of scientific subjects as a life-
work, could be here instructed in a manner 
calculated to amply fit them for the 
graphic execution of any subject in any 
branch of scientific investigation. At 
least two courses, experimental and di-
dactic, would be attended by both sections 
of workers, viz. : reproductive! methods, 
that is, the various processes by which a 
drawing or painting is published, and a 
systematized explanation of that ideal re- 
lationship which must exist between scien- 
tist and artist to insure the best results. 
The inere mention of these two courses 
calls up to mind a generous number of 
subjects embraced by them, each one of 
which, if anything like justice were done 
it, would require more time than is 
allowed to any single period of discus-
sion. But, and I have no doubt at all 
as to the truth of this assertion, every 
one, be his help great or small, who as-
sists towards raising the institution from 
the suggested to the realized will have done 
every form of scientific work a great serv- 
ice. 

I n  closing this effort towards bringing 
art and science into closer, more effective 
affiliation, I could hardly find a higher 
sentiment, or an example of nobler sup- 
port of this cause, than that expressed in a 
recent personal communication from Mr. 
Max Brodel, the most capable of all the 
artists engaged in illustrating American 
science to-day. They run as follows: 

The only course on the subject of medical illus- 
tration is given by myself, and is lirliited to a 
few individuals. I don't wish to  leave this world 
without having done some good, and I believe I 
can help the beginner in tlie study of medical 
illustrations to avoid a great many pitfalls and 

disappointments. There is not a penny in i t  for 
me, but I do it because I think it is my duty 
towards the medical profession. 

A. W. LEE 
UNIVERSITYOF CALIFORNIA 

THE NAIZINE BIOLOGICAL ATATION OF 

ROSCOFF. ANNflX OF THE UNZ-


VBRSZTY OF PARZfl 


A CIRCULAR received some t ime ago from 
Professor Delage concerning ?he Nar ine  Labo- 
ratory a t  Roscoff, seems worthy of reproduc-
tion i n  SCIENCEi n  order tha t  t l ~ e  advantages 
of the station may be brought to the attention 
of American students who may be intending 
to pursue zoological studies abroad. 

J. PLAYFAIRMCMURRICII 
Founded in 1872 by H. de Lacaze-Duthiers, tliis 

station had a t  its beginning only a rudimentary 
equipment. But the judicious selection of its site 
was a certain guarantee of its ultimate deveIop- 
ment, for in its immediate neighborhood all varie- 
ties of sea bottom are to be found, with the fauna 
and flora characteristic of each; indeed, there are 
few points, either in France or abroad, that can 
compare with it in the richness and varie"ty of 
their fauna. In addition the tides are very high 
(almost 10 meters) and expose a large extent of 
shore, so that the collection of quantities of ma-
terial is very easy. 

The progress of the station has been continuous 
and to-day i t  is a vast establishment whose build- 
ings cover the extent of a derni-hectare and com- 
prise a large aquarium with 300 square meters of 
floor-space and containing 20 aquaria and 2 large 
basins, all supplied with a constant circulation 
of sea water; an aquarium of nearly 1,000 square 
meters of surface and 4 meters in depth, supplied 
by the tide; elevated tanks of 180,000 liters ca-
pacity for the supply of the large aquaria and the 
smaller ones in the work-rooms; 22 work-rooms 
for students carrying on original researches; a 
museum containing examples of all the animal 
forms of the region, identified by specialists; a 
large hall for students, in which two courses of 
lectures and laboratory work, each consisting of 
thirty sessions, are conducted; a library; a pllys- 
ical laboratory; a chemical laboratory; two pho- 
tographic rooms; an engine room; a workshop; 
and twenty living rooms for investigators who 
may find i t  necessary to live in close proximity 
to their work. 

The equipment also includes several small sail- 


