
always so con;tituted further investigation should determine. As 
it is co~nparatively immense. its examination is not so clifiicnlt as 
is that of the smaller Anzmba, the study of \vhich, with this spc- 
cia1 object in view, would denlaud greater care and an eye trained 
by practice over the n~icroacopical!y minute. Tho subject an3 the 
f:tcts are important by reason of their bcxings upon the millute 
examination of objects that may, pern:tps, possess a 111o1.e u!ili- 
tarian purpose orthan eit,lier the comlnon r l i~~cxb~c tlie a!uiost 
eclually corn rnon Pelornyxc~. 

The examination in this case wa!; rn:~rle with Uacsctr & Lomij's 
honiogeneous immersion one-eigl~tli, Rcic!ler~'s oil-iiiiluersiou 

ulentioned. The strit~tions are 40° west of north, 42" west of 
north. A tcrmrnal moraine 11:ts damnled the river (Clark's F'orli 
of the Colon~bia). whlcll entc,rs it from the cast, and turned it a 
r~liicto the touth. Prp-glacial aclion has been active here find a t  
Llbby pee above), qome 6,000 fee; of s t r ,~ta  having been removed 
froill thc?snnimit of t0eCal)inet anticlina1.most c>f it beingpre-glac~al 
denuclation. Ltilre rend O'reille may perhaps fitly hea glacial lalie, 
k t  roelr basin, tvl.iicli hits been fillvcl by tllc n.aters of the Colunitti:~. 
Tile greatest lengtl~ of blie lalic is along the strilre of the rocks, 
thoilfil~this has not I~ei?nan iln portant featclre in moulding its 
fornl, but rather the action of glacier, boultlers of diahase and 

one-twelfth, N, A. 1.40, and Gandlach's l~oi~loge~~eous-irri111ersiciigri~nitebeiilgobserved several hundred feet above the lake along the 
one-twentieth, IT.A. 1.20. 

Trenton, Now Jersey. 

GLACIATION IN \17!3STERN 3IONTbXr1, 

THEevidences of glaciation in w c s t ~ r u  Nontnna ale very a11 
parent from FIeleiin to Holte(Idaho). They are sliown by a hcries uE 
parallel valleys will1 a north and south trencl, anti another series of 
rounded oblong isolated v:~llejs, connected by narlow neclrs of land 
along river bottoms between mountain chains. l'he former fol lo\~s 
the strike of the rocks, occurring alo:~g contact lines, sgnc1in:il 
fold:, shore or marginal beds of the Sub-Carboniferous fol unations ; 
the others cross the strike, and, like the former, :are also largely 
the result of pre-glacial denuding forces. The direct evidences 
are erratic blocks, terminal moraines (frcc~uently lrolding hack 
lakes), clays, stria,  gravels, etc. The main range of the Rocliies 
(5,550 feet, a t  Mullan, above the sen), consisting of Eel-onian, @a:.- 
honiferous and Sub-Carboniferous, has a valley on the west in 
tlie upper Cambrian. Further north west t,he glacial s t r i a  run 45" 
north of west, the general course of valley beingYOU north of \vest. 

The elevation at  the boundary here is 4,000 feet allore !he sea; 
100 miles south of this it is 3,200 feet, in vici~~ity of Miesonla. 
From the summit of the rnain range, as given above, to Hope,  
Idaho, 300 miles, the fall ia over 3,000 feet (5,550 - 2,200). The fall 
from the boundary is not constant; a t  Libby, near Idaho, the Iiciglit 
is 2,000 feet, forty miles south of this it is 2,500 feet. TVhilc [lie 
glacial action has been generally from the north, a t  100 or 150 
miles from the boundary perms to have been the end of the ter- 
minal nlorainei; and a series of glaciers came fro111 t21c south -
the higher elevations of the Bitter Root Range. The great Flat- 
heacl Valleg, which lies \vest of 114" :ind extend.; south froill t . 1 1 ~  
boundary for 150 miles to Ravalli, i-; about 30 trtiles wide. I n  its 
sonthern porlion a lake is situated, which is about 33 nliles long, 
dammed by a terminal moraine 200 feet high. The lalie is 1.000 
feet in depth, its northern shore being a plain, extending for 30 
miles, representing an old lake-bed. Another inorCt,iue exter~ds 
across the northern part of this pl:tin, nlalring the boundary iiue 
of its northern shore. Such a glacier that could pro:luce this 
excavation mnst have been 2,000 feet in thickness and 25 oliles 
widc. Heavy beds of clays, 150 feet in tliiclrness, cover theplain, 
with a few boulders and thin beds of sand in its lower layers, 
which is follorved by gravels. The worn-down roots of a trioun- 
tain range are noticeable at both the north and south shores 
of the lalre. This valley runs alony the shore line of the lo\vc~r 
Cambrian quartzitic series, Sonle glaciated valleys enter tl~isfroni 
the west. The direction of this great glacier seems to have been 
south-east, crossing a range of mountains 20 iniles to the east, 
which it haa left hunlrnocky ancl \lrorn. Ninety-eight niiles \vest 
of this the Cabinet Range, 30 to 40 miles long, 7,000 to 10,000 feet 
higb, on the borders of Idaho, shows marked glaciation, the s t r i a  
having a course 42' south of west. The height, a t  Libby 011 ICoo-
terian, above the sea here is 2,000 feet. The glacial detritus piied 
along tile flanks of this anticlinal ia $00 feet in thiclrri~ss, :und 
represents the material from the gulches. At IIope Pond O'reille 
Lake the glacial action has undoubtedly been very great, tlle lalrtr 
being 2,000 feet cleep, with a niol~ntain 4,000 feet above the sea 
to the north of it. The town is 2,000 abore the sea. A nunlber 
of islands in the lake are scoured down to the water's edge. 
They represent mountains which may have risen as high as that 

n~onnia i i~  '3 t Clark's Fork, 20 miles east, I ohscrved granite side. 
bouicleru, on a. m?un:aia, at a height uf 1,800 feet, or about 4,000 
feet abclre the sea. Heavy beds of gravels, clays, and boulilers 
fall on tjhe vnlley of the river (Columbia) for 60 miles, ihe general 
dircctlon b~in;; emt and west. At TElornpson the gla(.ier has 
scoaretl down a range to tlli? south, the path of th. glacier being 
1rc.i-c al~parently south-west. A st,ries of terraces rxt,end along 
the nort'l~ side of tlle river, \vit,h large b1oi:l;s of slates (presumably 
of pre-Ganlbrian age). At IIoise Plains :t srnall valley running 
c:mt and west represents an old ltost-glacial lake bed. The gla- 
ciers here came froin t,lhe north, piling u p  heaps of clays and 
gr:l.i.e!s along the nortli hummocky slide of the valley. One large 
erratic blocli of lirllestone (npper Cambrian) measured 12 x 15 x 18 
feet. It  was perched about 400 feet above the valley on a diahase 
clilre. This point is 75 ruiles west of Missoula and about 2,400 
feet above the sea. At I\Iissoula a large gravel plain (an old lake- 
bed), of 40 or 50 miles square, lies in the midst of the lower-Can]- 
l~ r iaa  rocks. To the north the cretaceous roclrs dip into the 
mountains eight rililes distant a t  an angle of 30° north- vest. The 
glaciers have greatly denuiled this cretaceous belt into low foot- 
hills in their path from the mountains (8,000 feet abore the sea) 
M or 10 miles north. IlIoraines flank the mountains, large bloclrs 
of slates and quartzites from the Cambrian rocks resting at  
the mouths of creelis and stretching across the old lako beds. 
iiro~tn,l the nlorlntair~s a series of beaches or beach-lines extend ; 
I have cour~teJ 26 of thern one above the other, extentling up- 
ward for nearly 2,000 feet above the plain. These beach-lines 
1 have traced for 50 niiles. They seem to represent a pretty 
general upheaval follonring upon the close of the cretaceous 
period. The depth of the gravels tvl~ich form the old lake-
ltottoms rilusl be very great. They consist of Cambrian quartz- 
ite.;. To the south of Missoula exter~cls a long valley (terraced) 
tor 75 miles. It  lies to the easl of a gneissoid range or a bedded 
quariz porphyry porpliroidwl or gneiss coeval with Pilot Knob of 
blihsitnri and the older Archean gneisses. A glacier undoubtedly 
tr:rvellet^l to tlie north, cutting out a range of Cambrktn rocks, 
di t ,

(U;
)ing south, nine miles south of i!Iissoula, connecting it with 

ill: oltl lalie previonsly mentioned. To the north-west of Rlissoula 
:ire scvcral snlall valleys, through tvhich t,he 13lacBfoot River runs. 
'Firey ail run east, and west or nearly so across the strike of the 
rocks, : a d  are divided by low, rounded, hun~rnocky ranges, over 
which the glaciers have passed. S~ra~i f iedgrdvel deposits arc ex-
posed along river banks, 75 feet in thickness. One valley, about 
12 mlles long, running along the strilre of the rocks, which clip 
east, has a moraine at  its nortl~erly end made of thiclcly scattered 
nngo1a.r boulders and clays, and of a terrace-like nature, rising 200 
feet :tl~ore the river, which has here cut through it. Ten miles 
further nol,td another moraine occurs, and five lniles forlher 
norGh a great moraine of several hundred feet in thickness ancl 
holding ponds aiicl alliall lakes in its surface. These seem to show, 
so far as a hasty examination would permit, points in the rec<:s- 
sion of a great glacier whose course massouth-west, h Few gen- 
r.rxlirsntions fro111 these FacLs show pret t j  conclusi:.rely that,  

I ,  The river:; are n:.arly all of pre-glacial origin, but probably 
post-cretaceous, one or two having bcen deflectecl in their courses 
by the glaciers. 

2. The clenudation has been largely, if not in greater part, pre- 
glaeinl. 

3. No app:~rcnt upheaval has occurred since the glacial period, 
but a series of bench-lines indicate a pretty general elevation fol- 
owing the cretaceous period. 



SCIENCE. 

4. The genrral trend has been south, south-east, and 8outh-

west, but frequently deflected east and west by ranges and pre- 
existing valleys. The great Flatheat1 glacier meat of 114' shows 
a length of 1.50 miles from boundary. Along a line 150 rniles 
south of boundary, which rapidly swings to the north as we go 
westc~ard, the lowcr limits (moraines) of this series of glaciers is 
evident*. 'ro the south of these the glaciers l~avo had a northerly 
trend, forming a series of valleys running ~ ~ o r t l ~  south.and 
Short glaciers, radiating from local heights, as a t  Libby, and 
h1issoul:i and various other places, were common. Some of these 
have no doubt been persistent for some time since the glacial 
period proper. 

5. With the recession of the glaciers the lalies were drained to 
the west. 

6. Existing glacial lalres are four or five in number. They are 
rock-hasins eroded no doubt greatly before the glacial period. 
In nearly all cases they are danimcd I)y tr-rminal moraines. 

7. The area. touched upon is 300 miles (E. ant1 W.) by 100-150 
miles (N, and S.). The fall being to the weat and soul11 as 
noted ; on the map it may be found from the 4'3th parallel on the 
north to the 47th on the south, fro111 the Rockies (rnain range on 
east) to Idaho boundary-hue. 

8. Terraced valleys of much interest occur, but to which no de- 
tailed study bas bem given. 

THE SFIRINi<BUE OF LE.IVE3. 

PROBABLY maker botanical specimen8 llas ohser~eti every of 
that the leaves when dry ale smaller $ban when fresh. The wisll 
to know how much the shrinkage might be led to the follom-il1g 
ineasurenlents. The leaves were measured before thcy had 
wilted, and after they were perfectly dry. 

The longest dilllensions were taken in each case. The widlli 
or dimension acrois the midrth is first given in each case; the f i t  st 
column shows the measurements when fresh, and the second 
column the measurements when dry. All mcasuren~ents are givtn 
in inches and parts of an inch. 

Scarlet Oak (Qucrcus coccinea). 


Fresh. Dry. 


73 x 125  7f3@x I ?& 
(ig x 11g li X I 1 8  
6% x 12t 6y6 x 12,71j 
61 x 12 6& x l l+$ 

dsimina triloba (Comu~on Papaw). 

4 - x 12k 43 x 128 
44 x 13 4% ,X 1% 
33 X 10-g 319l o  X lo:', 

x 12 4 x 113 
5 X l 3 3  42 X 13% 

Asclepias cornuti (Milkweed). 


44 x 7;; 4& x '7+i  

44 x '3% 471r x n 

4; x ' 3 1  


1 (i 48 x n  
44 X Y& 3;; x 84 
3)i x 8 3+9 x 7% 

4,', 

Acer saccharinurn var. nigrurn (Sugar Maple). 


5 ;  x 52, 58 x 5 

G:i  X 5 i  Gk x 5:; 
78 X 52, 7% X 5# 
7% x 5; 72 X 5 3  
6A x 5$ '3 x 5 t  

L lb~~t i lonavicenum (Veltet-Leaf). 

82, X 82, 

9 x 98 

8 X S  

3 X 3* 

o:, x 83 

a x 91 

81 X 8+ 


Rutnex obtusifolius (B~tter  Dock). 


a x 11) 

4:4 X 89 

Platanus occidentalis (Sycamore). 

8 t  X Gf 82, X Gf 
8: X 78 8% X 64 
'3) x G +  8% X 63 
7 2  x 62, 7d- x 6  

N y t ~ ~ p h a aodorata (Street scentcd Water-Lily). 

7 X 7  6& x 64 
10 x 82 '3 x Si 
83 X 7 3  74 X 7  

14 x 14 13 x 13 
111 x l o g  lo# x 9:i 

Nrlun~bolutes (Yrllom Nelilmbo). 


11;; x 12i 11% x l l f l  

13j X 143 1H$ X 136 

12 x 12t 1 1 2  x i l k  

12% x 13$fi 12; X 163 

124 x 12$ llik X 118 

Q2cX 9; 9 X 9:r 


The leaves were pressed enough to keep them from wrinkling. 
A piece the qizt. of a n~onnting-bheet ( I l l  X 165) was cut from a 
leaf of the Nrlumho, and was found to decrease from that size to 
11 x 5 I t  will bo seen that the least shrinkage was in the 
Indian turnip (the measurements here referring to leaflets), and the 
greatest shrinkage in the water-lily. Petioles of the sugar-maple 
were nleasured ant1 ranged from 2% to 4& in length, but were 
shortened by drying, if a t  all, less than 2,. 

I t  will be not~ced thnt in the velvet leaf the small imn~atnre 
one clecieased more even than the largest one. 

Ohio Stato University, Sept. 10. 

LETTERS TO THE EDITOR. 

Pre-Aino Race in Japan. 
I n f u c ~regret that Prosessor Morse should think that I have 

intentionally misrepresented or carelessly disregarded his views 
concerning the pre-Aino occupancy of Japan, as he rather vigor- 
ously maintains in Sczence of Sept. 9. I t  can scarcely be said that 
I have claimed for myself the discovery that there was a race of 
people in Japan before the Ainos The most I have endeavored 
to show is the possibility,- I do not even go so €areas to suggest 
the probability,- thnt the pre-Aino inhabitants of Japan may have 
been the people who dug the pits in Yezo. 

As regards the Aino occupancy of Japan, Professor Morse will 
find that the "historical records" of the country, whlch lie men- 
tions, have not been disregarded in my article, and, in fact, the 
evidences of the shell heaps are, to my mind, the least convincing 
of any, until the fact of the Aino origin of them is establ~shed. 
I t  is the historical evidence, the distribution of geographical place- 
names, and, last but not least, Japanese tradition, which are at  
present the strongest evidences in this connection. 

An author may be criticised for sins of omission, arid even for 


