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5 .  A 2 0 7 . ~  cf AYotu?~.Associated wit11 a teacher critliusi 
astic in the stlldy of Kature a ~ l d  natural phenomena, 
tl-loroughly i r ~ b u e d  ~ i t ha love of trnth for its own sake, 
the pupil can scarcely fail to catch something of the  
teacher's spirit. A true appreciation, hone\ er, of tlio 
works of the Creator can come only wlien he, by rveaiis of 
scalpel and microscope, if need be, is given au il~sigllt 
into their real beautj, strt~cture, harmony and wonderfirl 
di>ersity. 111this niost irn1)ortant respecat they diifer 
froxxi the works of ~n;m,--the best-  of wllidi MI IS^ be 
viewed from this or that standpoint, in certain lights only 
or fro111 a distance squinted at  throug2i a tin funnel. Ka-
ture niay t l ~ u s  be gi.itan new cllarul for tho pul)il, his 
xalks to ~ ~ n d  f r o ~ n  school, or into the count1 y J ield an 
added pleasure, his hal~piness liils been 1aultipl;ed by a 
factor, tlle value of w'hlch depends ~lpoil  his tcaclie~ and 
hiniself, but which is always greatcr than nriity. He no- 
really 

..Fincls tollgues is i  t~.ccs,hooks i:; i~rook:;,r u n ~ ~ i n j i  
Sermons lu stones, and goocl i n  ever)-thii~g." 

Iris mind engrosseil in the conteinl>lation of a plant, 
animal or pebble,ol.ebble, or :tb~..orhed in the interpretation of 
somenatural phenomenon, has little tirne for evil thoughts. 
He must grow wiser, better and more loviug. 1 carrnot 
agree with Professor Chapin that the collec:t.icon of mi -
lnals ant1 plants nnd, if aecessary, the .'picking tlle~ll to 
pieces" lesselus in any way, the pupils' "regard foil. Ciod's 
creatures." On tlre other hancl, in this way is such re-
gard most certainly clevelolsed and maintail?ed, a bird ill 
the hand being wortli a doscn in the hush. l'llis doe:; 
not imply that the pupil is to i.oxti,,ue his killing ant1 
picking to pieces, and niy experience with boys is i,llat 
those who have acquired the most intimate insigllt into 

the ifisciplino secureit itllil the refreshed minds and 
spirits. 

If i t  is not deemed wise to have daily lessons weekly 
exerciijes of thirt,y minutes tach nlay be given Friday 
afternoons, sorrie of tlle lighter subjects, as spelling, read- 
ing or penmanship giving :yay, Y'ilis exercise may take 
the place each week of some one of the regular studies, 
changing from one to another, so that the loss to any one 
is inlpereeptihle. .Were I in a school where none of these 
luethods co111d be put  into praotiee, I would make the 
~v,vcirlc optioual rl i i t1 give i t  after school hours. 

:It is, perli>~,ps, needless to rexilark that the entire course 
from 1~itltlerg:trten to high school should be unified and 
systeruatized. The obsorvatiout~l sciences should eonie 
.first aud the experin~ental later. A portion only of each 
yertr slloulil be devoted to any one science; zoiilogy, bot- 
any all& geology in the spring and fall, aud physiology, 
chen1isti;y nntl physics in the winter. 

\\.hethcr or not our adncational sjstenls have made the 
failure ascribed to tliom by J'residcnt Elliot, i t  is certain 
that nluch is to be placed to the debit side of the account, 
and i t  is gratifying to teachers of science to learn that 
tho discipline lie prescribes as a remedy, as well as l i~uch 
in addition, is fully covered by genui~re science work. 
Pupils from our schools witti the verbal menlory 
well trained nntl, i f  the sc11or)l is of the best, some literary 
culture, but -the ~najorityare perfect il~lbaciles, as far as 
the use of t1iei.e. perceptive and reasonin$ faculties is con- 
cerned. I n  this 1):~riicular they have gamed but little, if 
any, over their childhood, while wit11 an acquired amount 
of superstition, tiley fall a prey to inlposters, quacks and 
sharps. 9 single one cf the Detroit dailies carries froni 
five to eight paid ndvertisenients of clairvoyants who are 

tlle wonders of Sature  hesitate longest before ~cilnlo~il!j  
destroying any of her forms. 

Instruction in the so-called "Saturn1 Gciciices" is pecu- 
liarly adapted to the lower gmdes. 1. The materials are. 
on every hand, directly associ:~ted with the pupils at  all 
times, and constantly appealing to their intelligence. 2. 
These sciences are, for the lost pt~r t ,  "observational," ancl 
their study adrnirab1)- adapts itself to the ilatural devel- 
opmeut of the child.'^ nlental faculties. 3. Tlle child 
takes a inore a c t i ~ ~ e  interest in everything that has 1)een 
producecl Is?- Plature-that hns '<growed''---and especially 
is this t,rue if the object is "alire." TPi7ere it not for this 
t,he seientijic stady of juclc-knives or hairpins n-oulcl serve 
a pood l)url.)ose. I .  Tho collection of niateri~il takes tlre 
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pupil into the open air. 5. Tho snpplies cost nothing be- 
\ ond a few lungs-fz;ll of this luxury, :$ brisli walk, an in-
creased circulation and a healthy (:heel;- glow. (1. The in- 
formation obtained contrib~it~es to the general c~ilture of 
the pupil, is, a t  t,imes, vital to his liay>piness and physical 
~vell-beiug, anct htis the nd~;tntnge, 20 I~i171,of l~ : t~ ing ,in 
certain cases, a money-value aspect. In view of all that 
has been said, I \voulcl place this instnlction not ouly in 
the primary gmdes, but into the kindergarten as \sell- --

I would go a step f~zi,ther and nave the child make :t 

feeble beginning .ivhile he is still tvtteriug about; his 
mother's knees. We is then, in reitlity, more of a suient-
ist than he is given credit for. IYith the true iriductive 
spirit of an original investigator he is discovering, with 
his spoon and ball, the laws of energy a n d  the properties 
of m8tter-a veritable '<ll'e-cvton in petticoats." 

Vide-awake teachers and s~l)erintendents experience 
no insurmomitable obstacle to introducing sorue instruc-
tion of this nature into the alreatly crowc',ed curriculmn. 
The tinie devoted to ot!rer sul~jects niny be shol.tcnet1 by 
a few ininutes each arld hftcen to t h i ~ t y  ~ninut~es securctl 
daily. I t  is confidently believed that the time lost in 
each sul~ject will be more than made up to i t  through 

presumahlr rrli~liing u living upon tlie gullible people of 
t h t ~ teulightened community. Sorrle three weeks ago one 
of them, rrdvertising Lo cure a long list of diseases, includ- 
ing all of a "str8,nge :~nd mysterious nature," mas called 
upon to tre:it a boy fiupposeci to be heicifclrrd. Think of 
it ! In this enlightened age, iiz a state which boastfa of 
its educslioual srsieln and alniost within shouting dis-
tance of its great ariiversity. Upon the stand she atl-
aiitted having no i;no.i~~ledge of ~~ieijiciile, i t  reqilirecl 
the coroner's jury to deter~nine that slle is a "fraud." 

Give science a pl:lce in the grades aloag with the so-
called ':prn.cticii! stutlies" and then sllxll we soon have a 
"survivnl of the fittest," 11'. K. EHESZLR. 

Xiihignn :;ii~lcN n r m n l  Sciiool, Yi>sil?..r;L~,O t t .  i;, ~ 3 3 3 .  

y't..r:t-book (!f Cleoloqy. 1 3 ~  L ~ : < c ~ r ~ ~ ; . & ~ 2 ~Tilird edi- ~;IJ: GIEICII?. 

tiou. reviseit l i o i ~ ~ l o n 
and, cnlnrgecl. UIILIS e w  Yorli. 
Nao~oillar~2k Co. 1S93. plj. svi, :il&S, figs. 47 1 ,  front-
ispiece. 
TIIL prorriised evisiou of t2li.r n rll ~ L L O Rn n ork has 

jnst ap13eared iii this couulry. lhe  first etlilivn canie out 
in 18k2  anti ihe scconii iu l h85. 1s 5t~teCi iil the preface. 
the boo!; hns been ~ncsrsaseJ by about 150 pages Tlle 
value of the 71 oik hay been Tnrtlier ~ncueased by the in- 
sertioii of cLopious ~efrreiices to ln~poiturit inen~oirs ancl 
papers. 

T l ~ earmngerneiit of the inattci treitted 1s that followed 
111 l>rcvious cthtlol~s, the nnturnl rolatlons of the several 
snbjec,s of 117l1icll iliigLt xeli bate  been brought out by 
all i ~ ~ t r o c S u ~ t o ~ y  of the pllilosop1:icnl c0lassifict~- ~ ~ S C U S S ~ O I I  

tiou of geological pilenolriena proposecl l)y Gilbert. The 
secbtions on the charactels of jocks 1:axe been largely re- 
51st.d and new ancl in lpro~ed i l lus t ia t~o~is  introducc.d. 
'I'lie reprodilced plrotop~.a~>hs of pnrphgritic aacl orbicular 
struc+ture ua pp. 99 and I(il constitute a departure in 
text-boolr illustration v,hich ottght to be adhered to in 
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the hand-book of the f u t u ~ e .  i n  the matter of terrniu-
ology, one notes nit11 satisfaction the author's precision 
in the use of such terms as "slate," for instance, as char- 
acteristic of argillaceous rocks possessing slaty cleavage. 
The microscopic structure of the clastic locks 1s fully up 
to date. The igneous rocks are trented in the light of 
the studies of the most aclvanced pctrogrnphers. Prof. 
Geikie, we think, rightly adlleres to a simple classification 
of the igneous rocks into an acidic, intermediate and 
basic series, since he deems i t  inexpedient to divide then1 
as does Xosenbusch into an ancient :~ud modern series. 
Xirkel's error in mistaking plagiociase for sanidine in the 
andesites of the 40th Parallel Survey, made known by  
the work of Kague and I~ldings,  is noteil. 

Prof. Geikie thinks the geological evidence dernancls 
an amount of time not far short of tlie hunclred rrrillious 

of years originally granted by  Lorrl Kelvin,' and he has 
evidently read Xr. King's admirable paper publisheci this 
year (see p. 60). 

I n  the section on DenuJatiori, the competency of 
liieteoric agencies to reduce ianc?s t i l ~ ~ d  a base-level is 
ably discussed, but  tlie American student who has Pol- 
lowed the advanced studies in geographic evolution pub- 
lished by Davis anti ctllers within the p:zst five rears mill 
be sornewhat disnppoiotecl in the retelltion of the plirase 
<(plain of marine denudation " for the tell11 "pcneplam ' 
adopted by (:. 11.Damson and other ~vriters on be great 
base-level of erosion in No1 tll d~irerica. ?ref. Geiliie 
lilitintains that the G~iishiug touches in these table-lnncls 
of erosion are given by the horizontal planing action of 
the sea. 

The action of bacteria in ~~ro i luc ing  decay ancl soils is 
not mentioned, but this recently c'liscove~.eil geologicfil 
agent is scarcely n~issed in the interesting cliscussion of 
the geological action of plants and animals. The work 
accomplished by crgptoganrous plants is carefnlly re-
viewed and fully presented. I n  the discussion of cor:tl-
reefs, the views of Darwiu, l\Iurraj- and A. Agassie are 
thoroughly presented. Prof. Qeikie conipletes l ~ i s  review 
of the subject with the stitterneat ':t,hat the wide-spread 
oceanic subsidence demanded by Darwin's theory cannot 

FOSSIL RESBMSl 
I

This book is the result o_f an attempt to  I 
collect the scattered not~cec; ~f fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions given 
of the iilsects found enlbeddccl i n  these long- 
preserved exudations from early vegetation. 

By CLARENCE LBWN and HENRY BOOTH4 
1 2 O .  $1" 

SOFTLY STEALS SHE b9GMT OF DAY 
wher fllte? ed through windows covered w t h  

be dellionstrated by coral-reefs must now, I think, be 
conceded." 

The concise use of terms which characterizes the larger 
part of the work is further illustratecl in the case of "lac- 
colite " by Gilbert for igneous intrusions ~vliich 
"liave spreacl o ~ ~ t  laterally and pushed u-13 the overlying 
strata into a dome-shaped elevation." The laccolites are 
ihlls contrasted with the sirnple .'intrusive sheets" or 
6 c  sills " vjhich havekhe appearance of interl>eclclecl rrrasses. 
This last tern1 for t l ~ e  iirst time appears as a convenient 
designation for the nuincrous thin, interberlded rocks 
\vllich are sometinles erroneously callecl laccolites. Prof. 
Geikie ~ l s o  carefully adheres to the generally accepted 
use of the term ' ~ ~ ~ ~ u n a c l i r ~ e "  by the geologists of as used 
our western i;urveys. The part dealing wit11 metarnorphislrl 
ought to be reacl by every student of geology. The sectlion 
on Reglonal 3ietainorphism llas been much expanded so 
as to enll~rilce the advances recently made in this inl- 
portant branch of geological science. I t  is clearly pointed 
out that igneous rocks as n-ell as clastic beds have been 
altered into gneisses and schists; and the effects of great 
pressure are carefully cliscri~minated. 

The cliart of geological periods natu.rally differs in its 
runin divisions fro111 the plarr recently proposed by the 
U. 8. Geological Survey. The pre-Cambrian, including 
the Algonliian mi!the Fundnrnelztal complex, or all that 
has LIP to within a few years been called _Irchan, is 
~!lacecl under the ileael of l+iinary or Pal~eozoic, a posi-
t ~ o n  n-Iiich is still an undecided matter at  least in this 
conntrp. It seems clear that the hlgonkian as nojv con-
stituted is P a l ~ ~ z o i c ,  as Dana has urged; but  the "Funda- 
mental complex" rnay yet be proved h r c h z n  ill the sense 
in ;vhich. tlie word ivas originally intended. The Quebec 
gro?lp htts bec i~  dropped, as it should be. T'he Xorth 
fLmericau P!r!ini.:cene glacial periods are described under 
the head of i;lramplain, as in the l)res.ious edition, a sum-. 
lnary which seenrs strauge to the stuc1en.t of glacial geol- 
ogy in this country. 

The book on Stratigraphic C ~ e o l o g ~  en-is particularly 
riched by abstracts setting forth tbe recent accessions to 
our kno~7-ledge of the ancient and usually lnetamorphic 
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roclis. The work of T7an Hise and his collaborators and The pit-falls into which tlle most careful correlators are 
TValcott on the Algonkian and Cai~lhrian has been freely to fall find an lllnstration in the implied of 

the present ark. tile g,:icial clel,osits on the land the xewEng-
enter into the disc~xsbion as to the extent or importance 
of the supposecl glacial period based upon the BctccLla land ('oast. I t  is I~nrtlly known even in Atilei.ica that in 

&farsh, YTvvka alld Talchir conglol~lel*ates, The Jfwylra the highest part of 3Ixrtha's Vineyard, kor instance, Creta- 
(Africa) 1)eis are, i t  is suggested in accordnl~ce wlth "the ceoas cld3s rimy be puller1 opin the gvass-roots, since the 
~~-0l .kof 8 receut observer. of I olcanic origin. Blthougll bulk of the larger of theso islallds of upturned
Prolessor fleikie has made the freekt rise of the correla- (3retacoo,ls ,i'c,timy btr.ai.8
tion papers recentlj- pul~llslied by the P'. H (:cological
surTey. Iu the l ~ s t  of autiior.; qnoted %lie 1-er~tlr~ gains a rencly It is erlilent illat lie n:ls dcbnlSledfrolo referenco 
to the atlmlrable rC'~~1~7~C4 nncl on Illeasuro of the irlfluenc2e of Aincrictt~l geologists ou thc? of 3lCshls C lark Dall 
the tertiary and of Dr. LTTllitcl on ilre C'ietncsous, si~lce t l~ought  of tlzeii. felloiv-walkers abroad. I h e  familiar-
tliese arc not referred to names of inore than n score of America:tn <,eologist,s need 

In  the clescv~ptioii of glacial deposrts uno misses the uot he nirntio~ieil 11eio. Tire index lins I:een rnuch ex- 
dirtinctioll ni:rde in this coi~ntr) betncen h:lnles prol?or 
and eskers. as proposed by C'l~anibei-lin. Ko explanation tentlod anil iucludes s~ilernl scieutific ternis not founcl ill 

of eskers is g i ~ e a ,  thougll Ar~~ericail:irlil Sicanclinavit~n the last edition. The nhole sfronrs the gooti. reaclabfe 
geologists ale generally ngreed that they owe their pu1)lishing house. 13ress-work of a veil  I i r ~ o ~ i ~ n  
peculinr shape to deposit~on wiihia the ice-sheet, explana- TThile the Anierican student will find the recently pub-
tioils varying only in regard to the place in the ice wllele lished correlations papers of the U. S. Geological Survey 
the stream originally fion ed. The question of snccrssion the most valuable haud-hoolc for this country, this great 
of glacial epochs ln Korth Ainerica is hardlj up to date, work of Prof. Geikie will be indisl~eusable both to the 
hut  oue coulcl scarcely expect a writer not f.lrnilia~. 371th teacher and the l~rofessional geologist. S o t  the least iin- 
the ground to 1ixz:~rd a succlilct atatement in 1ie-w of the portant part of the booli consists in tlle bibliographic ref- 
preteiif diversity of opirlion in Bnle~ica. Thcrvidtnce :id- erences ~r i thon t  which a text-book can now hardly be re- 
~ a ~ l c e r l  conlniended to tlie advanced student. object-on p l(l51 as n means of diridinfi the glacial period, Tt may bo 

pertain6 to moraines, both of which it has for some time been ed to tlle ~~701B 
that is enc>yclopedic rather than clidactic, 
held are far more recent than the ]nost ancient drift ac- but  in 80 far it is n faithful exponent of the concensus of 
cepted by any geologists who have studied the deposils. opinion of a host of geological norliers. 6.E. \T'. 

/ [Free of charge to all, if of satisfactory ci1arai:tcr. 1 - .. ..~ - - ---- .-~ ..~---
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i:tccessories, ~nicrn~.o~ne,  niounting 
- iargc ntimber of fine s11i:e.j. Will rxcha1;ge 

wliuieor 111 par t  for a iirs; class 

Horsford7s Acid Phosphate phu"'g':'"p; ""'fit, A. C. L.r~lllk?, ll"ttt2rl~(>, 
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!and. I-lodge?, S j 4  Druadway, New Yor!;. 

indigestion, and relieving those dis- I , - - --- -. .. - - - ....-_ _ -. 

'Wonid like to esehange Ino sl?ecimens of Canaclin~i C;RAI>UtZTE ,in medicine, experienced will 
eases arisillg froIll a clisorderedllndial~ Relics for ;i 1111oto <'atfit. P;. J. \Vnters, 33 1 A r ' r  ?P-.-:sP ~c i rn t i f i e  and n l cd i~a l  &nu- 

!HofYmdn St., i \aI,~lr!: ,N.Y. .., :.;,:: 6 , ! : .  ' . . : '  ..,:.,rekid prouf. comr)ile bibliog- 
i raphies, &e. \Vlll also consult K&i7 ?i&k libraries

stomach. : tor persons oa t  oT town wibhitlg references to rare  
For Sale.-A collection of fossil Rhinocerub hones I .,vurBs. Adi!ress hl. I)., 104 Cambridge Place,
(Aphel ,.;... :..-.-.;. Cope.) from the Loup 1"ork '1 cr- Brouk:vn, S.Y.I 

, t iary, - !.,.' : : .  :::.I the bones of onc fore and one 

hind ieg, the pelvis, repr.esantati\ e vertebrae and I
Dr. W. -7. Gardner, Spring- .. and n r r i r l ~  coniplete skull, 77-:ti1 ci,ini)letu 
n ~ s ,  a 

I 

says, "1 yJalue it as an lnwer  jaws. A!l the bones (I£  t h e  I ~ : ! i i ~ s  O l Z  SALE.-Volumes;!re pcl . i t>c~ .  V. and VI. of the "Explor- field, M ~ ~ ~ . ,  
P r i ce  $z5?. lZcidress Uept. oi t'nieontology, Urii- / F atiu11, ;,I, a Rallroa~i Route Eri~mthe 3Iissis-

lellt .preventative of indigestion, and a ver= ty  ok kans"" La\%wl.ellce. i !;ip!'i Il ivrs to the Pacific." 1857, half calf, in gooii 
~(i!i(iitti~ii;:I large n.zmber oi  ci>lored and uncolored 

pleasant acidulated drink when proper- 1 t  of 1 n 1 s  I i s  s eta. e t ci i o n  

I',-- Ps,.??-?!..-Books arid pamplilets on geology, I Yeceipt of $j .oo will ieyd to any o~!dinar\. point in 
ly diluted with water, and sweetened." , .. : . . .. , .  . onchologq, and rl?t<~mnlojr\,.St~lif .  

the U. S.,  express p a d .  These ~ o l u r n e s  a re  nowI rare. Address Dr. Shuieldt, Talioma I'arlc, Ijist. oi 
- ;.\,., , : .: ..:, : i will <end iibt. I . , , . :~?II Columbia.i . ) ~ ! < > ~ : a ~ : ; ! ~ ! . o ! ~ ~,ianv localitv, a d lirerature on this g-i.or?p. ,\I. J .  


Descriptive pamphlet free on agplic;ition to El iod,  111. YVes. Univ., Bloomington, 111. 


RUMFORDCHEMICALWORKS,PROVIDENCE,R. 1 .  i ~ o rSale.-Tile remains of three i~ldividuais, one 1 170C1\1'<;n-oman who has been an assistant for  
young and rwo adult, of Elephns A!nericanus A a li~er:iry and scientific mrin des~resa s i~ni lar  

Eeware of Substitutes and Imitations. ~ o u n c l  Co., ;\I<). position. Is a11 experienced and accurate stenog-in Jasper The rcinains comprise 
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