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pierce the glass when the knobs are about one 
inch almrt. 11. W. EATOX. 

GEOLOGY A N D  ~lII;VBI?,II,OGY O F  
hTORTHERAT CANAl~A.1  

Bv northern ('anada, the autl~or meant the 
whole of the Domitiion northwarcl of the 
organized provinces and clistricts, as far as 
known. IIis information was derived from 
his own observations around IIatlson's I h y  
and in the Korth-west territories, ancl from the 
reports ancl maps of the scientific men who 
hacl accompanied the various arctic espeditiol~s 
by land and sea. Sl3ecimens and interesting 
notes 011 lhe geology of Great Slave Lalie had 
been received from Capt. 11. 1'. Dnnrson. IL.iZ. ,  
~ ~ h ohail spent l a ~ t  year there, ill charge of 
the Car1adini1 station of the circumpo1:u. com- 
mission. The distrib~rtion of the sarious for- 
mations, fiom the oldest to the newest, as 
illn~trateclby a large, geologically colorecl n1ap 
of the xlzole 1)omiaion. Referring to the 
Laurelitian system, Professor Bell sllowcd 
that i t  forms the s~~rface-rock over an enor-
mous circular area on the inniii continent, and 
that the cential part of it is occupiecl by 
IIndson's Bay, with a border of paleozoic 
roclis around it.  Lanrenlian rocks are largc- 
1y cleveloped ill Greenland, and along the At- 
lantic coast from Ne~~fom~cllandd Georgia.to 
T:~lien together, tlie gcueral outline of the 
Laurentiaii areas of Sort11 America has a form 
eoiresponcli~ig with that of the whole conti-
nent, which lias been built around these ancient 
ro(,lis. Tlie IInroi~ian strata which coastitute 
the principal metalliferous series in Canacla 
Fveie closely associated with tlle Lanrentian, 
ancl appeared to be alnraj s conform:~ble with 
them. The la~gcst  and best-known areas were 
between Lake Iluron ancl James's Bay ; but 
Dr. Bell hacl fount1 four belts of them 011 tlie 
east coast of Hudson's Bay, and others had 
been recognizecl in the prin~itive region to the 
west of it. Indeed, wherever the older crys- 
talline roclis had been explored in Canada, 
belts or basins h a ~ i n g  the chari~cter of the IIn-
ronian series had been ~i ie t  nith. Limestones, 
slates, and quartzites, interst~atified nith amyg- 
ilaloicls, basnlts, etc., corresponcling with the 
Nipigon formation of Lalies Supciior nncl Kip- 
igon, vere largely developed on the Eastinnin 
coast :rnd adjacent islands of IIudson's Bay, 
ancl apparently, also, on the Coppermine River, 

I Abstmct of a pztper on  the ceology and economic mincmls 
of Hiiilsm's Ilay and northern Can:lila, reail to  the I<oyal society 
of (:ni~;ida,l l n y  23, by Dr. 1lou~11.i.B~I.T,. 

and to the westward of it. But a set of hard 
red siliceous conglon~erates ancl sandstones 
were seen to come between the IIuronian and 
tlie xipigon scries at  IZichmoncl Gulf on the 
Eastinain coast, whic11 appearrcl to be uncon-
formable to both. Air. Cochrane ancl Dr. Bell 
had f o u i ~ l  similar roclcs on Atllabasca Lake ; 
C a ~ t .  Dawson, on Great Slave Lalie ; ancl Sir 
J01111 ILicharclron, to tile north-east of Great 
Bcar Lake. The conglon~erates, slates, and 
gray argillaceolls quar t~i tes  of Chmchill, ancl 
the white fine-grained qnartzite of Marble 
Islancl, were probably of this horizon. Silnri-
an roclis were well known to be widely spread 
on some of tlie largest of the arctic islands, 
aiid along the most norther11 channels of the 
Folar Sea. They fbrmed an irregular and 
interruptecl border on the wester11 sides of 
IIudson's and James's Bays. A large basin 
of Devonian strata containing gypsum and 
clay-ironstone extended south-westward from 
James's Bay. West of the great 1,anrentiaa 
area, 1)evoniau rocks coulil be traced here and 
there, all the way from Ninncsota to the mouth 
of the &Iackeiizie River. They mere not, how- 
ever, so widely distributed as had been sup- 
posed by the older travellers who had passed 
rapidly through tll% country in the early part 
of the century, wile11 the whole subject of 
American geology mias in its infancy. The 
so-called bituminons shales of Sir John Rich- 
arclson and others, which are so prevalent 
along tlic hthabasca a i d  Maclcenzie Rivers, 
TTere found by Professor Bell to consist of soft 
cretaceous strata, wliich liad been saturated and 
blacliened by tlie petroleuln rising out of the 
unclerlying Desoniai~ rocli~,  which here, as in 
Ontario, Ohio, and Pennsylvania, are rich in 
this substance. The principal features and 
the geographical distribution of the carbonif- 
erous, liassic, cretaceous, and tertiary rocks 
of the northern regions were successi~rely cle- 
scribed. Among other points of interest in 
reference to the post-tertiary period, Dr. Bell 
mentioned tlvrtt the remains of both the mas-
toclon ancl tlie mainmoth hacl been found on 
Iludson's Bay, ancl that elephants' tuslis were 
reported to occur on an island in its ~lorthern 
part. Isolatecl cliscoreries of elephil~~tine re-
nlnins had l~ecn ~nacle in the lu-orth-west teiri- 
tories, and several on the 1tat Riser, a tril~atary 
of the Yulion, near the borders of iilaslia. 

I n  refer r i~~g to the econonlic minerals, Pro- 
fessor Bell snicl that even the coarser ones, 
such as granite, limestone, cement-stone, slate, 
flagstone, gypsum, clays, marls, ochres, sand 
for glass-malting, etc., w o ~ ~ l d  yet have their 
value ill different parts of tlie great region 
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under consiileratioii. Soapstone, mica. plulll- 
bago, asbestos, cliromic iron, phosphate of 
lime, salt. pyrites, etc., hacl been noterl in clif- 
ferent localities. Anlong ornanieiltal stoncs 
known to occur, might be meiitioi~ecl the rare 
anel beautiful mineral lazulite ; also malachite, 
jade, agate, carnelian, chrysoprase, and 0th- 
ers. Extensive beds of lignite were founcl in 
many places in the great tract of country oc- 
cupied by the cretaceous a ~ i d  tertiary roclis 
in tlie Athabasca-dlaclienzie vallev ancl on the 
coasts and islands of the Arctic Sea ; also in 
tertiary strata at Cumberland Bag-, and ill 
Greenland on the opposite side of Davis Strait. 
On the AIoose River mere considerable beds of 
lignite of post-tertiary age. Anthracite of a 
very p ~ ~ r e  quality hacl been found on Long 
Islmld in IIuclson's Bay. Petroleum rising 
from the Devonian strata was found through a 
long stretch of country in the Athabasca-
Naclienxie ~a!ley. Great quailtities of asphalt, 
resulting from this petroleuni, occurred along 
these rivers and on Great S law Lttke, as well 
as in various places in the interior. Of the 
metallic ores, those of iron were vcry abun- 
dant. Inexhaustible quantities of rich inan-
gaiiifcrous iroilstone exist 011 the Jlanitoninlc 
Islands, near the east coast of f1udson9s Bay. 
The beildccl ore formed. the surface over hun- 
dreds of square miles, arid it was broken I I ~  

by the frost into pieces of a con~enient size 
for shil~ping. Valuable clel~osits of magnetic 
iron liacl been founcl on ,ithnbascn and Knee 
Lalies. and a thick becl of fine clay-ironstone 
on the Nattaganii IZiver. Capt. Dawson, 
R.A., hael founcl a vein of cr~stall ine sl3eculnr 
iron on Great Slave Lalie. Copper ore hail 
been disco~erecl on Ilnclson's Bay ; nnd the 
native metal %-as li-no~vn to occur in quantities 
on the C'opperinine Iliver, in roclis like those 
with which i t  is associatecl on Lnlie Superior. 
Galena was abundant in limestone from Little 

Whale River to Richmond Gulf, oil tlie East- 

main coast. Zinc, molybclennm, ancl manga- 

nese hacl also been found on this coast, ancl 

antimony ill tlie north. Gold and s i l ~ e r  hacl 

lilienise been cletectecl in veins on the east 

coast ; and alluvial golcl hacl beell wasliccl out 

of the gravel ancl sand of clifferent streams 

in the rnouiitainous region ~ c e s t  of tile lower 

part of the 3Iackenzie River. For various 

reasons, Dr. Bell regarded this region as a 

highly promising one for tlie precious metals. 

The belt of auriferous drift, which crosses the 

North Saskatchewan a t  Eclmonton, and from 

which the gold-dust is there washed, may have 

been brought from this region by ancient gla- 

ciers from the ~~il l leys 
of the upper branches 

of the 1;iard ancl Pence Rivers. A number of 
years ago, Ik. Eel1 had originated the theory 
that this gold iniglit have been clerivecl from 
IIllroliia~l rocks to the i~orth-eastwat.cl of Ecl- 
Inonton ; but he no^ tllonght it quite as likely 
to have had its soorce in the direction of Cas- 
siar. 

THE SCIENTIFIC  ACTIVIY'Y 01' T H E  
RUSSIrlN UATIVB1lSIZ'IES DLJRING 
THE LAST I'TVENTY-FIVE YEAR8.l 

No endeavor has as yet been made to properly 
estimate tlie scientific activity of our universities 
dnring the last quarter of a cent~l ry ;  and this, I 
believe, niainly accounts for the sweeping condem- 
n a t i o ~ ~ swhich iilalie their appearance from time to  
time, to the effect that  our nnirersities are declining, 
a11d that the high tide of tlieir scientific activity mas 
long ago passed. Submitting to the jnclgment of the 
reader a first feeble attenlpt of this Bind n-ith re-
spect to the derelopnlerit of natural science, includ- 
ing the principles of ~nedicine, I wish expressly to 
state t,hat tlie nlaterial at  my command, n7hiie not 
ernbracing all acconiplisl~ecl by the universities in tlie 
direction of ~ ia tnra l  science, ~ievertbeless inclucles 
every thing essential to point out and pro^-e the rilost 
pro~ninent features of tlie resnlts attained. This, 
indeetl, is tlie object of llie l>resent article. I Iy  re- 
view excl~ides tile universities at  Dorpat an(l Hel- 
singfors, as they, by tlieir ~vliole co~lstitation, alxrays 
clistinguished tlie~vselves from their pnrely Russian 
brethren: it also fails to tnlre into account tlie scien- 
tific activity of tlrose aienibers of our acadenly ~ v h o  
are not connected with any Russirtn nniversity. The 
material for this sketch has been brought together, 
not by myself, but by specialists in their resprctive 
bmnclies of Bno~vledge, -in pligsics, by Professor 
PetrnshBfslry; in chemistry, by I'rofessor Merishi~t-
Irin; in botany, by Professors Eekktoff, Borodin, and 
Gobi; in zoology, by Professor Bogclbnoff; in geology, 
by Professor Inostrhntseff; in anatoiriy and physi- 
ology, by myself. 

If we are to measure the scientific activity of an  
institution by the degree in which its members par- 
ticipate in the resolution of scientific qnestions, -and 
this seems to be the only correct standard, - then 
the activity of the Russian universities in natural 
science during the thirty years from 1530 to 1860 
cannot be deenied great. Indeed, the number of 
m~iversity professors (witli R ~ ~ s s i a n  names) ellgaged 
in scientific worlr TVHS small; arid these stood almost 
alone, as i t  were, hardly exerting any considerable 
influence over those around them. 

There Tvere, of conrse, many causes for this scar- 
city ancl isolatioil of working-forces; but the prin- 
cipal one, undoubtedly, is to be sought in the general 
conditions of university life. These conditions logi- 
cally grew out of the view then accepted as to the  
object of university-morlr in regard to the intellectual 

1 Translated and abridged from the Busaian of I.SDc~~soss, 
in the Vestnik Ea,'opy (Enropean herald) for Y o l e r n b e ~ ,  1883. 


