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accompanied by explanatio~ls that have 
been prepared by trained observers who 
have been all over the ground, examining 
the forms of the surface as  the expressions 
of internal structures. from the sheets in 
eastern Tennessee nTe may learn of the two 
peneplains that there give local illustration 
of wide-spread Appalachian forms. On the 
Livingston sheet, Nontana, there is a fine 
illustration of one of the many extinct lake 
basins now chained through a steep-nralled 
gorge, in a way so characteristic of the 
nortllern Rocky Mountains. TTTitll the 
Placerville sheet, in the California Sierra, the 
text tells of the reduction of the mountain 
belt to  gentle slopes before the eruption of 
the great Neocene lava flows by which many 
of the older valleys were broadly filled ; and 
of the deep canyons cut by the displaced 
rivers since the mountain belt has been up- 
heaved with a west~vard slant. Tlle plan 
of liberal distribution of these folios ensures 
that  they nil1 reach a wide variety of 
readers. They will be welcomed by many 
workers : students, teachers and investiga- 
tors; geographers, geologists and econo-
mists. 

GEIKIE'S GREAT ICE AGE. 

THE third edition of this important work 
has been lately issued (New York, Apple- 
ton, 1895). Although clistinctly a geolog- 
ical treatise, not mi t ten  from the geograph- 
ical point of view, i t  contains numerous 
pages of physiographic interest, for many 
glacial deposits are so young as still to pre- 
serve essentially their constructional form ; 
hence the account of moraines, clrumli~ls, 
rock-basins, and so on, arc of immediate 
geographical value. The general subject 
of glacial erosion is hardly treated with the 
fulness that the many discussions i t  has 
given rise to would warrant; and the ex- 
planation of rock-basins does scanty justice 
to the opinions of many Swiss geologists 
who look on ice action as a scco~lclary pro- 
cess comparecl to a gentle warping of pre- 

existent valleys. The extract from Wal- 
lace's paper, defending the glacial excam- 
tion of rock-basins, would imply that that 
author was not acquainted wit11 the nnmer- 
ons lakes of clislo~at~ion in our western ter- 
ritory. For American readers the two 
chapters and the several maps by Cham- 
berlin vill  prove attractive. 

TV. 11. DAVIS. 

. HARVARD
UKIJ~ERSITY. 

LABORATORI' TEACHIlVG OF LARGE 


CLASSES-ZOOLOGY.* 


IFthe large and increasing attendance a t  
our summer scllools, and the publication of 
many books and the reports made by those 
dealing in scient.ific apparatus, can be taken 
as an index, the amount of zoiilogical teach- 
ing is very rapidly increasing, and the con- 
cluction of large classes is a problem of eon- 
siderable importance. 

A class of college students nnmbcring 
twenty or twenty-five, and conducted by 
one officer, is a large class and, even wit11 
a favorably equipped laboratory, is quite as 
large as a single tcacllcr should attempt to 
carrr. Of course, if a certain number of 
assistants can be engaged, a larger number 
of students can be directed, thong11 this is 
virtually the establishment of so many sub- 
classes. 

One of the first conditions for successful 
zoijlogical instruction is that of immediate 
environment. To crowd a score or more of 
katabolic youth into a small, miserably- 
lighted room, and compel them to breathe 
the fnmes of stale alcollol for two or three 
hours, is to invite failure. Each student 
should have a table to himself where there 
is good light, and where he feels a certain 
amount of proprietorship. It sllould be so 
locatecl that he is not tempted to carry on a 
clandestine parasitism, or even a symbiotic 

"A paper rend before the American Society of Kat- 
uralists a t  the Baltimore meeting, December 23, 
1801. 



existence with his neighbors. He sliould 
be provided with instruments, drawing and 
dissecting, that are his own, and these ought 
not t o  be handed down from class to class, 
broken and rusty and inheriting mutilations 
from a long line of ancestors. Each table 
should be provided with a drawer or locker 
in which towel, dissecting tray, books, notes, 
etc., can be safely kept, and any disposition 
towards untidiness sliould be censnred. 

I do not tliink that the best dissecting 
material obtainable is any too good for the 
college student. An advanced worker, or 
one of a small class, may perhaps profitably 
examine poorly prepared material, but noth- 
ing can more effectually dampen tlie en-
thusiasm of an  instructor than to see a 
student pozir from carapace to the dissecb 
ing dish the only too appropriately named 
' soft-parts ' of a crab or lobster. There is 
everywhere an abunclance of good laboratory 
material, if the teacller will only exercise 
a little activity and foresight. \TTit8ll the 
numerous preserving fluids, and with alcohol 
free of duty, the stndent sllould have per- 
fectly preserved material, unless living 
forms are available. 

The compromise that is often made be- 
tween the lecture and laboratory, by the 
mere exhibition of specimens or the passing 
of specimens from hand to hand during the 
lecture, is slipsllod ancl dangerous. Such 
a display inay come off once or twice a 
mont>h, and if carefully conducted is of con- 
siderable value, but if occurring frequently 
there is bonncl to be a most unfortunate 
sameness in tlie style of presentntion. The 
average stndent wllo has carefully dissected 
the craninm of the cat or sheep will take 
away with him a better understanding of 
t,he mammalian skull than he who has 
viewed acres of diagrams or Ilanclled, for a 
moment, tlle skulls of all the tlypical ver- 
tebrates. 
' I n  certain 1a.boratories i t  is eonsiderecl 
good form to prohibit, or a t  least to dis-

courage, tlie free consultation of books of 
reference by the laboratory stuclent. Pic-
tures and diagrams, illustrating the animals 
under discussion, are supposecl to poison the 
aclolescent mind and should only be kept in 
tlie inner recesses of the professor's study, 
where he nlay occasionally retreat for a few 
moments of silent communication, after 
having been floored.by a poser from one of 
his students. I n  my opinion, the student 
sliould be given every possible aid ; tliere 
should be books galore ; charts and diagrams 
sl~oulcl be conspicnons upon tlle wall; ancl 
fine dissections, made possibly by advanced 
stuclents, anatomical preparations and 
models sliould be freely displayed upon the 
reference table. Prof. Howes, in his ad- 
mirably cquippecl laboratory in London, 
lias placed upon a ledge, running nearly 
around tllc room, a series of most beautiful 
dissections. I n  Arherica these are too 
oftell liidden avray in cases, and I fail to un- 
derstand why the best of such material is 
placed in our museums, ostensibly for the 
education of the public, but actually to tlie 
sacrifice of llle interests of tlie student. 

Speakers a t  earlier meetings of this So- 
ciety have, I think, not over-estimated the 
educational value of drawing, but we should 
be very careful that tlle permission to clia- 
graimatize is not interpreted as permission 
for free-liand carelessness. The drawings 
shonlcl be carefully prepared; outline, com- 
posite pictures of the material studied. 

It is unfortunate that  we must introduce 
tlle microscope into our large class of ' zo-
ology stndents.' The question of first ex- 
pense, for every student must have a n  in- 
st,rnment, is a serious one, and then there is 
the time lost in giving a course in optics. 
Here, 1101-erer, ar little forethongllt will pre- 
vent much waste of the precious time actn- 
ally appropriated to zoiilogy. It is well to  
have one or two extra instruments in re- 
serve, to use in case of accident, and there 
should be an abnndance of the material 
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studied. I feel that one slionld be cautions 
in appropriating large time to tlie process 
of killing, staining, ancl otlicr matters of 
pure techniqne, and especial care should be 
taken lcst tlie disease of 'microtome-mania 
become epidemic. Tlie microtonle is an in- 
strument for tlie aclrallccd worker and tlie 
investigator, but i t  is no lulcommon thing 
to  see a student, yielcling to tlie blandisli- 
ments of t,lie instr~unlcnt, cutting sections 
by the yard, ~vliena fen. qnestions will 
reveal s l iamef~~l ignorance of tlie gross an- 
atomy of the animal imbeclcled. 

One is inclined to tliink that tlic enthnsi- 
asm of tlic stndent is tlic proper index of 
the ~vork  accomplisl~~d. But it is not, a t  
least not always. The course in zoology 
should be a course in ~oblogy, and the stn- 
dent, certainly of tlic elementary class, 
slionlcl not be allowed to take allnring sliort 
cnts to histology, embryology ancl aclvanced 
morpliology. Tliere is a vast amonnt of 
nlicrosc~pical work that call ancl onglit to 
be done in our large classes. At Brown 
University tlic ~vorl; of an  entire tern1 is 
upon the cat. The material is easy to 
procnre ; the organs are large, and I tliinl; 
tlic time of fifty students well spent. A 
critical study of otller ~~crtebrates  should 
nse up tllc two remail!ing terms of tlie 
year. The turtle ancl the snake very fairly 
represent tlic reptilian phylum ;the latter, 
aside from popular prejudice, is a lllost 
satisfactory animal for the laboratory. I 
tliink it is a mistake not to inore gellcrally 
provide Elasmobrancli material for tlic col- 
lege student. TTTllen skate and ' dog-fish 
can be so reaclily procured ancl so easily 
preservec1,e~~cryzoological laboratory slionld 
liave an abnnclancc. 

And non- let me lnelltioll a condition, and 
tlie one upon whicli succcss xvith large 
classes most directly depe~lds, viz., order ancl 
system. Thong11 the members of our class 
are not all free ancl equal, as Americans 
they must be trcatecl as such. Tlie work 

of a certain day mnst be planned for tlie 
class as a whole, and not for incliviclnals of 
tlie class. All students should have, a t  tlie 
beginniilg of the session, the eanlc eqnip-. 
mcnt, the same material, ancl matters of 
neatness slioulcl be elljoinecl upon all alike. 
Tlie \$rater in tlie clissectillg trays must be 
frequently rencwed, organic refuse must 
be disposed of, tlie tables innst be kept 
dry, the instruments should not be allowecl 
to soak in tlie bottoill of tlic pan, or tlie 
pencil usecl as a probe. Tlie table shonld 
not be smcarecl ~vitli bloocl, fat ancl alcohol. 
There slionlcl be a place for everjtl~ing, 
and 'systematic zoiilogy,' in tlic sense of or- 
der, shonld crery~vhcre prevail. I t  is much 
easier for the stnclcnt to become indifferent 
to tlie orderly side of zoblogy than i t  is for 
liim to acquire respect for tlic cleanly. 

A definite syllabus, placed upon the board, 
or laboratory ontlines, one on each table, 
must be nsccl. The lattcr can be prepared 
by the teaclier and struck off xi111 a cyclo- 
style or llectograpli, and tlicy are of im-
mense lielp. The student knows what to 
clo and n~llen and lion. to do it. Extra par- 
agraplis may be added for tllose who work 
more rapidly; thong11 quality ancl not quan- 
tity slionld be the end. 

The teacher, with his eye upon tlie whole 
class, mnst go from table to table, quizzing 
here and helping there. H e  mnst be reacly 
to dissect lnutilatcd specimens ancl repro- 
duce lost parts instanter ; ancl thankf111 is 
lie, if not too frcqnently lie is constrainecl 
to follon- that lnotto placecl by Professor 
hgassiz so consl~icuously a t  Penikese : '(Do 
not be afraicl to say, I clo not know." 

I must beg your forbearance while I say 
a few nrorcls in regard to the large zoblogy 
classes in om. secondary scliools. I t  is lily 

opinion that laboratory classes, conductecl 
along the lines which we have just mcn-
tionccl, are not at  the present time to be too 
strongly urgecl for the common scliools: 
Tllerc are very fcn- teachers wlio liavc hacl 



proper training for this kind of work, tllougli 
tlie number is happily 011 tlic rapid increase. 
Tlie 'hard paifs ' of thc loxver animals, 
starfish, urchins, mollnscs, crnstacca, in- 
sects, ctc., offer ample opportunity for cle- 
mentary zoiilogical work, but i t  seems to bc 
hardly advisable to largcly recoinmcncl thc 
dissecting of mammals by tlic average class, 
though I think the isolated parts, eye, 
bones of the ear, tlie tongue, heart, brain, 
ctc., can be propcrly ancl vcry profitably 
usccl. Elaborate outfits of dissecting in- 
struments are not lierc necessary, thougll 
one or two microscopes are desirable. 
I n  the secondary scliool therc is a splendid 
opportunity for tlie cultivation of tlie obser- 
rational powers, bx comparing tlic cxtcrilal 
characters of animals ; by observing hab- 
its ;how the bird breathes ;110x7it involun-
tarily grasps tllc brandl ; thc adaptation of 
structure to use in the fcet of waclcrs, 
scratchers and singing bircls ; tlie strnctnrc 
of the scale and featliel*~, and claws; the 
pnenmaticity of the bones ; the precning of 
the feathers ; the dull coloring of tlic fc- 
male ; the shapcs and colors of eggs and any 
peculiar nesting habits. It is all wrong for 
a child to think tliat zoology can only bc 
learnecl over a clissecting dish. Tlie funda- 
mental principles of biology, tlic theory of 
adaptation, protectivc coloring, protectirc 
ancl aggressive mimicry, distribntion, de-
generation, parasitism ancl developmc~lt can 
all bc illnstratecl to and understoocl by tlie 
school-cllilcl wlio lias ncver held a scalpel. 

Thc school-room already lias its plants ; it 
sllonld also ]lave its local collection. The 
cliildrcn make most cntllnsiastic and activc 
collectors. I t  is not necessary that tllc 
teacher should be cpalificcl to give off-hancl 
thc sesquipedalian scientific namc of cach 
and every inscct that is brought to thc 
school. A far bcttcr goal is reached m-lien 
the stndcnt is taught to recognize lloinolo- 
gies, to place grasshoppers, katydids and 
crickets together, to  liavc a separate apart- 

mcnt for buttcrflies ancl moths, ancl anothei. 
for beetles, ctc. Perhaps certain st,udents 
may be intcrcstecl in tllc molluscan fauna 
of thc nei&borhoocl ancl others may clloosc 
to collect cocoons. (I reccntly read in one 
of the ubiquitous anti-vivisection papers 
that tlic lnng of the pond-snail is provided 
with most beautiful rows of minute horny 
tecth. Early observations ~vould not only 
correct snch aberrations, but .n-onld securc 
a familiarity wit11 natnml plienomena -which 
~voulcl givc that phi los~~li ical  training that 
is often so lamentably lacking in our edn-
catecl classes.) Tlie cliilcl is clelighted with 
thc nlovements of aquatic animals. Aqua-
ria should bc in eqery school. Thcrc are 
Iinndrecls of ailimals to bc collectecl in any 
pond or stream, ancl honr casy is it to here 
find themes for written cserciscs and modcls 
for drawing ! 

The zoiilogy of thc seconclary scliool shonlcl 
not be mcrely an isolatccl subject of study. 
It is not attractive to some, and kno~vleclgc 
cannot bc forced upon un~villing mincls; 
but i t  can be nnconsciously absorbed in so- 
lution. Zoology then slioulcl entcr into tlie 
reading, the writing, thc spelling, the arithl 
mctic ;gcograpliy is stupicl without it, and 
the Ilistory of human progress is but dis- 
tribution n~i th  thc consequent c struggle for 
cxistcncc ' ancl the ' survival of thc fittest." 

HERMOP;C. BUXPUS. 
BROWXUKI~ERSITT. 

AT0TES OAT THE BIOLOGY OF THE LOBSTER.* 

Rep~od~ictio~~.-lifterhatching a brood in 
Xay, the female nsnnlly molts and after- 
wards extrudes a new batch of eggs. I n  

*This paper \\-as rend before the  Society of Jlorphologists, 
Baltimore, Dccembcr 28th. 

Tlie follo~ring observations are from part of a pro-
longed investigation of the habits and derelopment 
of tlie lobster, undertaken for the U. S.Fish Commis- 
sion. The detailed work, now ready to go to pres., 
~vi l lbe publislied in the Fish Comn~ission's Bullletin. 
It e l l  contain a £1111 presentation and discussion of 
tlie habits and general life-history of the ndnlt lob- 


