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SCIENCE. 

may reqpon~ible for the alleged one sided state of biological edu- 
cation. 

While Xr. 1IacRIlllan's e n t h u s i a ~ n ~  is in a good eauae, he has 
allowed ~t to  run away with his discretion. Without sutfident 
reflection or inqu~ry ,  he has, unintentionally, I am sure, given a n  
entirely wrong impression of the character of work done in sev- 
eral institutions; t h ~ s  is done under a very sensational title and in 
a style of questionable taste. As it is desirab!e that this im- 
pression bhould not spread, and as the arrangement of courses in 
Columbia 1s cited by Mr. BlacMillan as a leading example of the 
manner in which botany is suborrl~nated to zoiilogy, let 11s see 
what the Columbia coulses are, as announced in the circular of 
the facultv of pure science :-

j I. Elementary Botany. 

1 2. Elementary Botany. 
3. General Botany. 
4. VegetableAnatomy. Cells and 

17 Courses in Botutzy, Tissues. 
5.  &Iorpholngy and Determination 

in of Flowering Plants. 
6.  Econon~ic Botany. 
7. Cryptogamic Botanj. 

A. Department of Botany. { 8. Advanced Vegetable Anatomy. I 9. 	Natural Orders of Flowering 
Plants. 

10. Advanced Cryptqamic Botany. 
11. 	Comparative Study of Tissue of 

Twelve Species. / 12. Comparative Study of Plants 
I from a Certain Area. 
( 13. Critical Study of a Genus. 

in j1. Palambotany. 
B. Department of Geology. 	 2. Study of Flora oE Certain Geo- 

( logical Horizons. 

8 Cozmses in Ph,ysioloyy, ( 1. General Physiology. Lower Ani- 
in  / mal Types. 

Department of Physiology. { 2. EIuman Physiology. Man and 
1 Lower Animals 
( 3. Laboratory Physiology. 

There are altogether eleven courses in zoology under the De- 
partment of Biology, two of which, namely, .' Elementary Bictl- 
ogy " and Cellular Biology " are taught in part from plants. 

I t  do& not appear that botany is ignored in this programme of 
biological courses of study in this institution. T11e fact that the 
botanical courses are not arranged under the Biological Depart- 
ment is a mere technicality of administration, txhich raises no 
confusion i n  the minds of students, any lnore than does the sepa- 
ration of the Department of Physiology, which is equally cognate 
to biology. The separation of these three departments is sinlply 
owing to the fact that botany and physiology were already well 
established when the trustees decided to found a distinct depart- 
ment in which biology would be taught especially as illustrated 
in animal types. HENRYF. OSBORN. 

Columbia College, New York, April 13. 

Cedar Waxwings, 

Mr. Edwin &I.Hasbrouck's "Presumably new fact relative to 
the Cedar Waxwings (Amp. Ced.)" in the issue of the 17th ult., is 
a very interesting discovery. The ohservations from which his 
conclusions were obtained, are familiar to modern ornithology, 
while his inductions are assuredly new to me. Whether they are 
accepted or not. his views of the importance of carefully study- 
ing thefcrst plumages of birds will scarcely fail of universal ac-
ceptance. I have no criticisms, but wish to add an observation 
concerning the wax tips of 	 the secondaries and retrices of the 
species which I am inclined to think will favor his conclusions. 

I have made the ultimate anatomical structure of feathers a 
epecial study for many years, during which I have given those 
of the period before the first moulting special consideration, 
and have met with some extremely interesting things. 

I have never been so fortunate as to meet with a wax tip while 
the young bird was still in  the nest, but have occasionally seen 
them in very freshsubjects, or as early as  the 25th of July, The 
development of the appendage, after it has commenced to ap- 

pear, is very rapid indeed, resembling the process of the growth 
of the new antlers of a buck. I cannot yet state definitely the 
length of time, but from three to  five days ordinarily,and doubt- 
less sometimes a little more. In  a work devoted to the Birds of 
Minnesota, I have made some references to my familiarity wit11 
the species, to which I might add many more notes, since that 
went out of my hands, that are even more in  point, but suffice 
to say, the red wax is secreted in  the ciliohamular portion of the 
barbules ol' the terminal barbs of the feather. 

The rapidity of the development of the appendage is such that 
occasionallr i t  results in doubling the whole series of barbs with 
their barbules, bark upon the rachis of the feather, and reveals 
the fact that the horny material constituting the wax-like mass 
is filletl fronl the tip, shattwa rd,  as if in fact, as in appearance, ~t 
consists of genuine red sealing-wax, which lias become so thick- 
ened or condensed a.+ to cease flowing before quite reaching the 
point of union of the barb with the delicate, overladen rachiq 
The naked portion of those barbs becomes an easy objent of ob- 
servation under low powers of the microscope, and under su-
premely goorl light and a higher rnagnificatlon, tbe reflected por- 
tions of the barb with its bat.l)ules, and even the harhicels, ma! 
be seen resting upon the unreflected portion of the barbs a1ic-i 
rachis, That there is some special condition very temporarily 
involved, that  produces these decorations, there can be no doubt. 
I have never yet succeeded in seeing a wax-tip on a waxwing 
reared in captivity, excellent as has been niy opoortrinity. \\'hn 
next has something new about the Cedar Waxwing? 

P. L HATCH. 

An Appeal to Naturalists. 
MAYI appeal through your valued columns for the coiiperation 

of the naturalists of the country? The following letter from Pro- 
fessor Kolliker of Wurzburg is the occasion of my appeal :-

WURZBURG,April 4, 1893-
MY DEAR PROFESSORMINOT: 

May I ask you if you could procure for me some rare American 
forms of fishes and arrryhibians, preserved i n  Miiller's fluid. so as 
to be invrstigated microscopically after Golgi's and Weigert's 
method? Larger animals should be cut transversely, so that the 
fluid can enter the spinal canal and act upon the spinal marrow. 
At the same time the head or body should be opened and the 
brain acted upon. 

The list of my wishes is very large, but I shall be very glad, i f  
I get only some of the animals mentioned. I t  includes, among 
the aniphibia anrl reptiles, Amphiuma, Siren, Menohranchus, 
Menopoma, full-grown and larval, yonng alligators and tortoises; 
among the fishes, Lepidostens, Amia, Spatulana, Scslshyrhynchus, 
full-grown and also very young. . . . I am morking just now a t  
the microscopic anatomy of the norvous system, and have begun 
to extend my investigations to the conlparative part also. Unfor-
tunately, specimens in spirit only are worth very little, and the only 
good methods are those of (lolgi and Weigert. But even Golpi's 
is only useful on embryos ancl young animals, and you know that 
both these methods demand a previous preeerrabion in lluller't 
fluid. 

Believe me, etc., 
A. KOLLIKER. 

In  view of Professor Kolliker's distinguished services to science, 
covering a period of over 	fifty years, and of his undiminished 
activity in research, every one must feel a wish to promote any 
investigation Professor Kolliker undertakes. I n  order to secure 
the material for which Professor KGlliker asks, I seek for contri- 
butions from my American colleagues. I request tha t  all speci- 
mens may be sent to  me at  the Harrard Nedical School, so as to 
be in  my hands by May 30. All material thus o b t a i n ~ d  can he 
packed and forwarded to Professor Kolliker, together with the 
list of contributors. 

The specimens should be kept in the Miiller's fluid until they 
reach Wurzburg. I n  order to secure a good result with the fluid, 
i t  must he used in large quantities, and should be changed every 
day for the first week, and twice during the second week. Mul-
ler's fluid will not penetrate hard tissues, such as bone, for more 
than a quarter of an inch, and soft tissues for more than three- 
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fourths of a n  inch. On this account the pieces to be preserved 
must not be too large. 

The best formula for Miiller's fluid known to me  is :-
Bichromate of potassium . . . . . . . . . . . . 2 per cent 

"Sulphate of sodium.. ..... . . . . . . . . . . . . 2 	 ' *  " Water . .  . . . . . . . . . . . . . ... . . . . . . . . ..... 96 " 

In  practice it  is convenient and sufficiently exact to dissolve two 
gra~mmesof each salt i n  1,000 cubic centimetres of water. 

It will be, I am sure, a pleasure to many naturalists in America 
to learn of an opportunity of rendering a service to  Professor 
Kolliker, to whom we all owe so much, and whose continued 
activity is perhaps the most rernarlrable instancepf prolonged and 
fully sustained mental power in the whole llistory of biological 
science. We must all feel conficlent that any material placecl a t  
his disposal will be tile means of securing important adclitions to  
linowledge. CHARLES 311x0~.SEDGTVICH 


Harvard Medical School, Boston, Mass. 


BOOK-REVIEWS. 
The Meuning and the Method of L l f e  :A Seurclz for Religion in  

Biology. By GEORGE hl. OOULI). New Yorlc, Q. P. Putnam's 
Sons. $1.75. 

THISbook is a result of the unscttled and transitional state of 
religious opinion. Feeling cleeply the want of some religion, hut 
dissatisfied with the religions of the past, Dr. Qould llas sought 
in  the phenomena revealed by Elis tavorlte science of biologj the 
basis of a new and a nelx, religion. ~i~ views are 
what singular, IIe holds that matter is eternal and indelleatlent 
of God, who 1s the author of life and iniad only, using matter as 
the material of the living bodies that he forms, but having other- 
wise no control over it. IIence God is a limited and conditioned 
being, and, though very wise and perfectly good, IS very far from 
omnipotent. This theory is somewhat like one that had some 
prevalence in  ancient times, which also legarded matter as eter- 
nal and the Creator as merely the workman who fashioned i t ;  xet 
the doctrine of this book limits Ilim still more, since it confines 

Him strictly to the world of life. escl~rding I l i i ~ xentiiely from 
the vast l j  larger field of inorganic matter. 111this way Dr. 
Gok~ld thinks that hr accounts for the existence of evil, which is 
due to the lin~ited pon7er of the Creator, nhos t~  goodnrss is thus 
savetl a t  the expense of his omnipotence. Erery living thing is 
an incarnation of Divinity, and man espec~allyso. Man's duty 
consists in pro~noting the growth ant1 fulness of lite ereryrchere, 
and especially the spiritual~zation of human life. Qn the ques- 
tion of immortality, Dr. Gould expresses no decided opinion, 
holding that God has not seen fit to reveal his design with regard 
to man's future, and bel~eving that informatioc concerning i t  
would he of no use lo us here if we bad i t .  

Snch is Dr. Gould's religion; but, thougll i t  nuay find sotne 
favor a r n o ~ g  other biologists, me doubt if it w i n s  acceptance aay- 
where, for religions and philosophies that deny the Divine om- 
nipotence have neler  prored congenial to the human mind, and 
never will. His theory of the universe and its Author is evidently 
due to a too exclusive study of one science to the neglpct of other 
and wider views, a mode of investigation peculiarly dangerous 
in  theology. Rut whatever may be thought of 11% positive doc- 
trines, all t lue souls will iymphathize wit11 the sentiment ex- 
pressed in his introductory clla.pter, that . ' the brareit, noblest 
attitude 1s that  of unsatisfied longing, and the i;eTcl stilled taitll 
that light mill come into all of our rlaikness, and that Ihe iiddle 
of our lives will be solved." 

Bdt?.uge ZZLYXe?~?ztnissder Buues  uncl Lebens de? fleelzten. 11. Die 
S T ~ ~ ~ O P ~ ~ ~ .DR. ARTHES MINKS. \':~EX, 1893. 

DR. BIrxss of Stettin. P~ussia ,  is. or should I>e, known to all 
who are interested in  the Lichens, and the controverag with xe- 
gard to then], as one of the strongest aclvocates of their autonorny, 
on grounds peculiarly his own. In  various l~ublications he has 
announced the result of arduous and long-contiaued investiga- 
tions, which are at least worthy of sc~rious cons id era ti or^. They 
cannot be ignored, as is the fashion nrnong thoee who adopt the 
ideas of the new scllool. 

I 
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mamalia, and pointed out that, especially entirely American, and,-from the iureetiga- lows the opening of the pages per-
in marsupials, cetaceans, and edentates tions of Mr. Wm. 11.Leggett and Dr. Britton, fectly flat. Any number can be 

other rslacentales,. the existence of appenrs to consist of about fourteen species. taken out or replaced without dis- 
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discoveries demonstrated that in marsupials Early Lives of Some of Oul Scient~qts. N. D. C. HODGES, 874 Brozrdway, N, Y, 



