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so unnsual, bnt nothing so desirable in eclucation, 
whose purpose is, not to make things easy, bnt to 
strengthen ability to master diiiicult ones. I t  is just 
this training mhich zoology should fnrnish. 

I t  may be set do~vn as certain that in tho brief time 
usually allotted to zoology in college no stnclent can 
master both the technique of zoology ailcl a complete 
survey of the classification. I t  is also certain that he 
cannot acquire \vithoilt lnhoratory mork a zo6logist's 
conception of. we will say, a crustacean. He n ~ a y  
dissect a cray-fish and then be informed that it is a 
crustacean, in vhich case he merely lunclerstands the 
terms ' cray-fish ' and ' crustacean ' lo be synonymous. 
But let him take a cray-fish or lobster for his first 
study: let him clissect it and stucly its cellular struc- 
ture ; let him stucly its larval stages. From it let 
him go to other macrourans and compare theirforms, 
all the may fro111 G'cbin to Hippci. Let him have access 
to the systeliiatic treatise, and hunt out the genus and 
species. Let him compare i t  with the schizopod and 
the crab, and mith the megalops of the crab, ancl he 
\\-ill then form some adequate conception of the 
zodlogist's meaning of a crustacean. 

TVe believe this to be the true nray to teach 2061- 
ogy, for we cloubt the vaiue to a liian of a ~iiass of 
indefinite ill-cligestecl text-book information. Occa-
sionally an omnivore can take in every thing, and 
digest and so luetabolize it as to organize it into 
healthy mental tissue. They are, homever, the few. 

If the requirement of z0610gy from a text-boolr be 
such as this outline would indicate, obviously no 
text-book can ever fully meet it. For the systematic 
\vorlr no sliiattering key but the original description 
should be consulted if possible. Upon the anatomy 
and histology the student should have the use of 
original artioles, monographs, etc. This is, homever, 
not always possible, but the nearerjt approach to it 
shonld be the chosen course. Sedgwiclr and Wil- 
son's work comes the nearest to beillg such a text- 
boolr of any n-ith which ~ v o  are familiar. \ire should 
have preferred the selection of some ani~nal with a 
larger circle of consins aud other relatives, both near 
and Clistant, ancl think that a crustaceall or a coelen- 
terate might be talren to exhibit better the science. 

It will niarlr a long stride of improvement for the 
science of zoalogy \+-hen teachers ancl exarniuers will 
be content to allow the student to becolue broad 
only after he hafi been narrow, in place of exacting of 
him a large amonnt of varied informr~tion which is 
only slrin deep, v i l l  foster and encourage methods of 
mork mhich v i l l  make him the master of the facts. 
The real test of the merit of a zoiilogical student 
should be macle to lie in what he can do, how much 
he can see, -his ability to demonstrate facts in 
zoological science, and not merel3- or chiefly, as at 
present too largely, in how much he k n o ~ ~ ~ s .  

I,. H. 

Elementary instruction in zoology. 
Seldom have I read an article, among the many that 

have been recently published dealing v i th  that all- 
important question as to why I~iology shoulcl con-
stitute one of the leading edncational branches in 
the schools and universities, v i t h  luore interest than 
I dicl the one contribnted by Prof. 1%.\V. Conn, and 
~ub l i shed  in the issue of Science which appeareel 
upon the 18th of last month. 

To my mind, i t  not only presents in the most 
masterly manner why biology should be introduced 
into the curriculu~u of every grade of school, from 
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the primary classes to the luliversity, but hov ,  within 
the near future, such a happy result mill with great 
certainty come about. 

I can remember very well how, a number of gears 
ago, I rcad with the keenest iuterest all of Huxley's 
now classical essays upon this subject, ancl matchecl 
the untiring efforts of his to forcenpon the attention 
of those in aut,hority i n  edncational luatters in Eng- 
land the prime import,ance of an early introcluction 
of the biological studies not only into the graded 
schools, but into the cnrricnlum of every luliversity. 

There are many, l~lany teachers and educators ln 
this country to-clay that now hold the views of Huxley 
in nearly all essential particulars ; and those \\rho 
have thoughtfully folloved, step by step, the growth 
of the natural sciences mith ns, since the early clays 
of this century to the present hoar, know full well 
that the time is not far distant when the eclucation of 
the incliviclual mill by no means be considered a 
liberal one, lmless i t  comprehends a very clearlulder- 
stancling of the principles of biology in their widest 
sense. 

For more than a quarter of a century i t  has been 
my goocl fortune to have been able, in common with 
others of my elate in t,he fields of science, to watch 
and study the several highly interesting phases 
through vhich the natural sciences have successively 
aassed. These phases seem to divide themselves 
haturally into three qnite well-marlred st,ages; and 
these stages may be characterizeel by comparing 
them -vr.ith the way in 71-hich any animal or group of 
animals has been studied. I n  times gone by, natural- 
ists dealt first mith the mere clescription of animals, 
- t h e  narrative stage, as i t  vere,  --and the literature 
of the subject partoolr almost exclusively of this 
style of treatment. Bnt as the lmon~leclge of ani- 
mals became more accurate, ancl freeel of its myth- 
ical taiut, mhy, then the needs of the minds of luen 
rlen~aurlec~liiore than this, ancl the subject naturally 
passeel into its second stage, and the study becanie 
highly c1assific;atory. Classificatiou reclucecl the  
enormons aluolmt of almost chaotic descri1,tive 
literature to orcler and system. Kext the stncly of 
the natural sciences gradnally passed into its third 
and present stage. wherein classification is being 
checked and corrected by the \vide-spread attention 
that is being devoted to the subject of structure. -
the ~ilorphology of animals. I t  is neeelless for me to  
adcl here that the outcome of the present phase i8 
slowly bringing to light a lrnowledge of the funda- 
mental life-principles of organized nature, and an 
understanding of the universal la\\-s that apply to  
the \Thole. 

As the pressure of t>he necessity for the teaching 
of biology in the schools became greater ancl greater 
in recent tillles, it was soon folio\\-eel by the outcrop- 
ping of the text-boolrs to be used for the purpose; 
and it has been with the very deepest interest possi- 
ble that I have stucliecl the casting of these very vol- 
umes. Some of them have still clinging to their pager-; 
l~lany of the traces of the ' narrative' phase of the 
science : others are largely classificatory ; vhile still 
others, intenclecl even for the youugest minds, deal 
chiefly with morphology, -with healthy hints of ct 

juvenile calibre, at the lulderlying principles of life, 
jncliciously introduced. 

From this point, space now demancls that I be brief 
in my remarks: and I will, in conclacling, simply 
~refient my matured views upon the subject of ele- 
mentary teaching in biology, irrespective of any of 



my reasons for holding them, or any defence of my 
convictions in the premises. 

As to the age at  which children should f i r ~ t  take 
up the sbudy of biology, I contenrl that i t  largely rle- 
peacls i ~ p o n  the aptness of the iadivirlual child, and 
the capacity for teaalrilig of t,he ilistrnctor. My old- 
est son is not yet quite tell, and he (:all pass a stiff 
exa~ninatioa upon Morse's ' First hoolr ill zoiilogy,' 
name tlie 11olies of tlie vertebrate skeletoli, compre- 
hellcis the general l~riaciples of a natural c:lassifica- 
tion, rcacls well, alicl has his other stlldies fully up to 
those ili Iliology, and, filially, maltes ali nnusi~ally 
creditable drawing direct from any natnral o11jec:t. I 
would say, then, to those children to wliorn all the 
advantages of tho schools are opeli, that they may 
safely begin mith their first steps in zoology and 
biology at  niae yoars of ago. 

As to the methods, I wonld say, then, lor a child 
of nine years of age, that mere descriptive zoology 
be siinply considered a part of his genernl reading ; 
that such training as comes from the study ol the 
nalxiing oP animals I wonld si~rely confine to a very 
limited list of the comrnoilest forn~s  of the several 
groups, but let these be thoroughly understood: and 
I w o ~ ~ l dsay right here, that, even a t  this age, i t  is 
truly wonderful how well a child can comprehend 
the general principles of nomenclature, if they be 
properly presented lo him. Even clear through the 
universit.y course, I aiu by no mcans an advocate of 
the student putting forth the efl"ort to corilinit to 
memory tlie naines of anirilate objects, even so far as 
they apply to the faana of his own country. Corn-
iug next, to classification, I woald say that this, too, 
be borne upon but lightly at  first, tho~lgh i t s  prin,ci-
ples can be introduced at  a very early stage in the 
programme of biological eclucation. 'CVhat,I object 
to, is the early course of zoiilogical studies being 
based upon ally system of classification. I agree 
with Professor Conn when 11e says that " classifica-
tions have, 1,y reason of recent discoveries, grown so 
intricate and co~nplicated that they 110longer can be 
tangllt to the general student with any degree of sat- 
isfaction." But tho principles of classification, as I 
say, car] be easily made clear to the child ; and it 
soon learns to grasp these, and prattles quite learned- 
ly as to why bats arc groi~ped with the mammals, ilnd 
whales are not fishes ! 

By this time I expect my views upon this part of 
the subject have been nnticiyatcd; aild I hasten to 
say that lrly firin co~ivictions are, that the principle 
apon which biology should be taught to children, is 
to begin with the study of TYPZS. Not only that, 
but I contcnd that i t  is the question of a study of 
types tillat should be hold to, all the way throngh 
the entire coarse of stntly, until the day of grsdua-
tion at  the university. 

And, figuratively speaking, at  all agcs tlrcse studies 
lpust be pt~rsued with text-boolr in one hand alid the 
actual specinleu in the other, with the lens and scal- 
pel constantly at  work. 

If mc start in with a child liinc years of age, and 
,oornmcncc to carefully point out to it, oolistantly 
using fresh specimens, all that can he learned from 
the body of any on6 Icirld of small auimal, appropri- 
ately illustrating i t  as we proceed mitl.1 a sufficient 
number of the proper Bind for comparisons, and in- 
troilacing at  the sarne time the s i m ~ ~ l e r  laws of cliem- 
istry and plcysiology, it is  absolutely marvellous thc 
interest that can be aroirsed, mid the progress that is  
the outcome oE i t  all. Children soon learn, too, to 

make wonderfully gooti sketches of their worli: and 
may he easily taught to compare thern, ancl lay thern 
aside for future use. 

The text-I~ook for this pnrllosc, treatilig, as i t  
oaglit to, of a few types, slronld be thoroughly aarl 
carefully illuatrnterl; aud lione of the sy~ tcms  
s21oulrl be in ally way neglected or hastily passecl 
over. Take the ~nusm~la r  system, for exain~)le. For 
childreli nine years of age, it will only be necessary 
to illustrate the larger and Inore ii111)ortalit nnlsc:les 
of tlie trunk slid extrenrities, 1111t good figures of  
thern musb be give11 in the text-hook ; and, say tlie 
ias tn~ctorhas hefore lii~rl as his type sorne snc:b an 
aliirnal as a squirrel, he can easily iay 11arc the biceps 
in the fore-limb. and, in rtn attractive way for chil- 
dren, speak of ttre cornposition of n muscle, show the 
physic:^ involved ill its leverage, aucl say how it is 
found in most all vert,ebrates with fore-limbs, how 
in rnarilrnals i t  is inserted into the radias, aild in 
many birds into the ulna; its presence in  onrselves 
can ;it once be demonstrated upon any child present ; 
and so on. Lessons of this kind, I know froin per- 
sonal exl)erien~e,~are entered into with il growing in- 
terest, I L L I ~are p u r s ~ ~ e d  with an over-increasing 11rofit. 

So f w  as I know, to my mind, the text-book in  
zoiilogy and biology, for the useof our children from 
nine to fifteen years of age, remains yet to be 
written. X. TV. SHUPEI,~. 

ltort Wingate, N. hlex., Xarch 5. 

Thought-transferrence. 
I read with much surl)ri*c Mr. Erlmund Gurney's 

letter on tho article of which I gave an account in 
Science of Peb. 4. I thought I hati made it quite 
clear that 1 was siniply saying, in part in rr~y 
words but mostly in their own, what two larlies had 
written on an overlooked factor in thought-trans- 
ferrence. As these ladies have so clearly proved their 
ahility to speak for themselves, I will take tho liberty 
of forwarding them a copy of Mr. Cri~rney's letter, 
and, if they think i t  advisable, they tnay answer it. 

The reason why I consider tho article in~portant is 
because i t  tells a s  something new and interesting 
about the ' number-habit,' xlot on account of its hear- 
ings on thought-transferrance. The latter point of 
view, however, was that which interested the au- 
thors of the article, and I thouglrt i t  better tio adopt 
their form of statsnient. The bearlng of this fact ou 
psychic research is to me of rather trivial imtnrest 
compared to the psychologicalvalue of the fact itself. 
I fear there is great danger of magnifying the im- 
portance of psychic research in general, and of for- 
getting tihat it forms ouly a sn~all  and that rather an 
unimportant part of psychology. 

I t  seerus to me perfectly fair for the writers of the 
article in question to omit arty detailed reference to 
the work of the English society ; and I, for olre, did 
liot draw from it the itrference which Mr. Gurney 
draws, -that they suppose bhe argument to apply to 
all the work of the English society. I do helieve, 
however, that the principle has a very much wider 
application than Mr. Gurney supposes. Tire writers 
o f  the article in question toolr for granted some ac- 
quai~rtance with the work of the Eoqlish society; 
and the charge of misrepresentation seems to me un- 
fair against them, as I hope it is also unfair against 
my accol~nt of their article. 

I t  can hardly hu of interest to any one hut myself 
to know that Mr. Gurney's own attempt a t  ' thought-


