
-- -- --. -. ~- -..--a 

FRIDAY, DECEIIBER 11, 1885. 

PHYSIOLOGY OF THE' BIZAIhT. 

THE recently published ~neinoir of Dr. J. Steiner ' 
is an especially important contribution to this very 
difficult field of research, and one which is likely 
to have influence not only from its intrinsic merit 
as an imestigation, but also from the unusual 
literary excellence characterizing the author's pres- 
entation of his subject. The frog was chosen for 
the experiments on account of the comparative 
sinlplicity of its brain. The experiments consisted 
in a series of systemntic reniovals of portions of 
the brain ; and to the thoroughness and patience 
with which this system of study was executed the 
success must be attributed. Steiner removed first 
the hemispheres, and records in his memoir the 
observed results ; next both the hemispheres and 
optic thalami ; then the mid-brain ; then the cere- 
bellum ; finally the upper part of the medulla. 
Then follow experiments with asymmetrical re-
movals, Together with the description of each 
operation is given the account of the physjological 
phenomena which ensue from it. The discussion 
of the interpretation of the observations is kept 
separate, -an essential advantage to  the reader. 

The most important conclusion reached is, that 
in the anterior portion of the inedulla oblongata 
there is a common centre for the co-ordinated 
movements of the head, rump, and lunnbs ; or, in 
other words, that we cannot separate the three 
centres topographically, and can establish the fact 
of their organic connection. This central office 
Steiner names the brain-centre (hinzcentrum). By 
ingenious experin~ents and reasoning he renders it 
probable that the upper parts of the brain (bigem- 
niu, etc.) contain no general co-ordinating motor- 
centres, but only sensory centres and pathways ; 
that is to  say, they act to the brain-centre the r6le 
of centrifugal nerves, and the brain-centre is the 
only locomotion centre of the body. 

The relation of the brain-centre t o  tho reRex 
centres of the spinal cord is very remarliable, and 
is demonstrated by the reactions of a frog deprived 
of its hemispheres to irritations produced by vary- 
ing strengths of sulphuric acid placed on the slrin. 
The strength is gradually increased until a reaction 
occurs. The first reaction is a locomotion ; a little 

1 Untersuchzcngen iiber die physiologic des frosehhirns. 
Von Dr. J. STEINER. Braunscllweig, Viezoeg,1885. R o .  

stronger, and there is first a loconlotion, and then 
the well-lmown reflex wiping rnotion to remove the 
irritant ; the wiping motion causes the stoppage of 
the locomotion -the interpretation of this fact is 
that the brain (locomotion) centre is more readily 
excited than the reflex centre in the cord, and that 
the reflex centre inhibits the action of the brain- 
centre. This is another of thc increabing number 
of instances of the reaction consequent upon sthnu- 
lation of a given part varying with the strength of 
the stimnulus. This discovery already appearstto us 
of very far-reaching significance for the future of 
nerrous physiology. 

In  a, second chapter the euthor establishes 
asymmetrical injury of the brain as the cause of 
compulsory cuivilinear n~otions (mozmeme~zts de 
nzunhgc, rollbeweyungen, clock finger movements, 
etc.). For further details we must refer to the 
interesting original. 

Dr. Josef Paiieth b~ iags a new contiibution ' to 
the solution of the vexed question whether the 
cortex cerebri of new-born animals is irritable. 
He attributes Toltmann's negatiT e results, which 
are accepted in most text-books, to the use of nar- 
cotics by that experimenter, and reports thirteen 
experiments made by himself on dogs, of which 
eight gave a positive, four a probably positive, 
and one a negative result. It may be added that 
animals which are born more ad\ anced in devel- 
opment (as, for instance, guinea-pigs) have been 
already sho~vn to have an irritable cortex at  
birth. The only irritable area vies half a square 
centi~netrein the region of the snlcus crncistus. 
lllicro~copical examination sho~ved the absence of 
medullated fibres in this region, so that Tolt-
mann's view that their presence is eshentia! to 
irritability is not sustained. Paneth's results 
agree with those previously reached by T,elnoine." 

C. 8. ~ ~ I S O T .  

GEOLOGICAL SURVEY OF CAA7ADA. 
THE Dominion of Canada embraces ncarly half 

the continent ; but the greater part of this ~ ~ 1 s t  
area is still a trnclrless x\ilileiness ; and the labors 
of the geological snrx ey, in its earlier decades, were 
wisely concentrated upon those districts in  the 
eastern provinces and the valley of the St. Law- 
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rence wlric:h :xi. ant1 must alvays remain the 
chief seats of' populatio:~ aml n-calth, and '11 accu-
rate knowledge of ~vhicll must therefore always 
be of prime i~nportance. This result is now in a 
1:'rge measure accornplislted : and ~xeanrvhile the 
external cond~tionsham greatly changed. The 
Canadian l'nciffc rr,ilw:i~has coi:nected tlle Gulf 
of St. Lawrence %\-kill the Gnlf of Georgia, and 
floi~rishing coinnliinities hare arisen in  Briiisii 
Columbia and filrriiiboba. ?'<:'it11this tide of irnmi- 
gration and del-eiopi:~eilt in the far west has coiile 
not only the possibility, but thenecessity, of grerttiy 
extencling the field ancl changing the plan of the 
survey. Th.2 outlines of the geolog)- of 2% vast 
region are being rapidly tr.accil, while %he elabora- 
tion of details is mainly left to the future, save 
where there is pro~~zise of inrportant, ecoilomic de- 
relopments. 

The 'Xel3or.t of progress of the Canadian geolo- 
gical survey for 1882-84,' ' includes, besicleg the SLII~I- 
mary report of the director and two contri'nulions 
froin the chemist of the slirreg on tlhe conil~osition 
of the coals and lignites of the north-west te~ritor: , 
and various bnilding stones a116ores, thirtecin srlr;i- 
rate regorts on e.uplor.ations, in nearly as niauy 
diii'ereilt sectloils of the dorninicn. These are 
arranged in geogr:~phical ortier, beginning in iiie 
far west ; a12d it is therelore especially surpris- 
ing to find that the iir:jt reyorl was -written 
twenty-five years ago7 t l~oi~gl l  pai)lislzccl for n o v  
the first time. Tliis is an account of the geology 
of the conniry near the 40111 paallel, nfesl of the 
Rocky Mountains, by igr. El. Bai~ernran~geologist 
to the boundary commission. The pub!ication of 
these rather antiquated obserratjoils seenis to be 
justified by the fact that they 1al:gely relate to 
districts which have not been covered by lilorc 
recent oxploratjons. 

This is followed by the most important of recent 
contributions to Canadian geology: Dr. bi. M. 
Dawson's final report of 1'70pages, on the rt~gioli of 
the Bow aizd Belly r i~ess .  e~nbracing an area of 
about 27,COO square miles of prairie ancl ])latean 
country lying in tlie angle between the Cnitecl 
States boundary and the eastern base of the 12ochy 
Jlountains. Tliis districb, ~rllicll touclre~ the l~eleo- 
zoic rocks of the mountains, ancl is basetl on the 
cretaceous and T,ai:liiiic foli?iotions. is tlie first in 
the nortiz-west territory of XT hich a sFtematic and 
proximately complete examinatian has been made, 
and is of special importance in consequence of the 
proximit jr of the valuable coal and Ilgr7ite deposits to 
the line of the Canadian Pacific lailway. These are 
shown to be wide-spread and practically illexhausti- 

1 Geologzcal sLi?ceU o f  CU~L~CICLRepo?t o f  p ~ o g r e ~ s  for 
1882-54. ALFREDR .  C .  SELWYN,director. ntontresl, Daaa-
son, 1RR5. 8''. 

ble; and thc m:<ia gcolog~cal fealures are so clear and 
easily rcad, that, although the details are largely 
left to the future, the present lepoit and map mill 
be fonnd adequate for a l o ~ g  time. The treeless 
cllaracter of the plains is i i a large meilsure offsrt 
by tlle fossil fuels, but their aridity is not thus 
mitigated. That the clAnlate has become drier 
In post-glacial times, is It r y  plainly indicated by 
the broa6, deep drainage channels Icnown as 
cot~le'es,~r.hich were evidently formed by largc 
rireri, l ~ u t  cre now clry, or nearly so. 

Dr. Robert Bell's report on the Athabasca River 
gives the result6 of a rapid geological reconaalssance 
of the valley of that stream from the 55th parallel 
to Lahe Atliabasca. We have here the first definite 
information concerning a geological section, which, 
like that on the Bow and Belly rivers, is chiefly 
remarkable for its simplicity and its pronlise of im-
portant economic developments. It consists of 
cretaceous niarls and sandstones resting horizon- 
tally but unconforn~ably oil horizontal beds of 
Devonian limestone; and the loner part of the 
cretaceous is, over an area of tllousanrls of square 
iniles, supersatnratecl m it11 aspllalturn ant1 petro- 
leum. 111 no other extensive petroleum-field, 
pobaisly, are the colirlitions so simple and so clearly 
exposed :IS Izeie. It is very :uuch as if the two 
thousanrl foet of barien rock corerinq thv oil-sand, 
ot l'e.nr~b~ 1\ ania were removed. 1 x 1  the ~lthabasca 
ficlc!. too, the mnch-vexecl question of the origin 
of ~~etroleuinseerns to find a ready solution, the 
facts affording substa~ltial sul~port to the theory 
that the oil hes its source in tile underlyirig lime- 
stone. rn11;cb is distinctly oleiieroirs. 

Dr. Bell also act oinpanied the expedition sent 
out in 1834 to eatablis!~ ineteorological stations at  
various 1)onlts in iiudson's Strait and Bay. Bnt 
he enjoyetl no si)ecial facil~ties, and the desultory 
obserrations liere publislied are all that could have 
been reasonably expected, even from so experienced 
an obserx-er, especially conbidering that Ile was not 
only the geologist, but the zobiogist, botanist, 
taxiclelnlist, pllotograpliei, and 17iedical oflicer of 
the expedition. The glacial phenomena, past and 
]>resent, received niosi iitteiition ; ancl the interest- 
ing f a ~ t  is est,iblished that the top of the coast- 
ralige of L'tiorador projected a b o ~ e  the ice-sheet, 
arid was not glaciated. This repoit is accoin-
panied by lists of the plants. manlmals, bircls, crus- 
tacea, marine inTertebrates, ancl lepidoptera col-
lectecl. 

Professor 1,aAarnme's obsersations on the Sag- 
uenay hare so greatly extended and multiplied the 
lciiown areas of Trenton lii~~estone as to si~ggest 
that this rock nlay once l l a ~  e c o ~  ered tlle 1,anren- 
tian h~ghlancls continuously troll1 the St. Ln~vre.~ce 
to EIudson's Baq, tlns part of tlie continental nu- 



clew having been completely submerged by the 
sea of that period. But it must have been dry 
land previously, since no traces of the Chazy, cal- 
ciferous, and Potsdam are found beneath the Tren- 
ton, which rests directly and horizontally upon 
the Lawentian gneiss, and is so related to the 
present elevations and depressions of the gneissic 
surface as to indicate that they are in large part 
the result of erosion in pre-Cambrian times. 

The reports by Messrs. Ells and Low on the 
Gas@ Peninsula, with the maps, indicate con-
siderable progress in the elucidation of this small 
but very formidable wilderness ; and Mr. Ells's 
notes on the geology of Prince Edward's Island 
prove that the so-called triassic beds of this island 
belong almost wholly to the Permo-carboniferous. 

Prof. L. W. Bailey continues his investigation 
of the geology of New Bivnswick in a report on 
Carleton and York counties, which is devoted 
chiefly to the Silurian and supposed Cambro-Silu- 
rim strata. The latter consist mainly of highly 
crystalline gneieaes and schists ; and the only evi- 
dence of their Cambro-Silurian age consists in the 
fact that they are overlain unconformably by the 
Silurian beds, coming between the latter and the 
great granite axis, by which it is supposed they 
have been metamorphosed. 

Mr. R. Chalmers describes at considerable length 
the interesting glacial phenomena of the same 
region. 

Mr. Hugh Fletcher's extended report on the 
northern and hitherto unsurveyed portion of Cape 
Breton, with the accompanying map of the whole 
island, places the geology of this province on a 
par with that of the rest of Acadia. The scale of 
the map, which covers 24 sheets, is entirely too 
liberal, being at least twice as large as either the 
topographic or geologic details require ; and the 
bulkiness of the map seriously diminishes its use- 
fulness, especially in the absence of a general map 
of the island on one sheet. 

The remainder of the volume is made up of de- 
trtiled reports on the apatite mines and deposits of 
Ottawa county, and the gold mines of the Lake of 
the Woods, and some scattering observations on 
the mines and minerals of Ontario, Quebec, and 
Nova Scotia. 

HEIGHT IN FRANCE.' 
INthe accompanying map of France the average 

height of the inhabitants is indicated by the shad- 
ing, in which the darker shades denote the smaller, 
and the lighter shades the greater heights. It 
will be seen that a line, a~ shown on the map, 

1 From the Revue scientijtqzre, October, 1885. By M. 
JA~QUESBERTILLON. 

running diagonally from Manche in the north-
west to Savoie (Lyons) in the south-east, divides 
the country into two parts. To the north-east of 
this line the inhabitants are above the average 
height; to the south-west of it, below the aver- 
age. Thisphenomenon was known to Broca, who 
ascribed it to racial influences alone. He held 
that the Celts and the Cyrnri mentioned by Caesar 
were the racial ancestors of the present French 
people. The Celts were of mean height, and were 
further distinguished by their round heads and 
bulging foreheads, and light hair and eyes ;while 
the Cymri (or Belges of Caesar) were tall, and had 
long heads, with broad, high foreheads and light 
hair and eyes. Broca had a h  pointed out that 
unusual deviations from the average height were 
more common in those regions which we may re- 
gard as the country of the Celts, and rare among 

the Cymric people. Broca prepared his map ac- 
cording to the frequency of the deviations from 
the average height, and his result is quite similar 
to what is obtained when, as in the present in- 
stance, the average height itself is the basis of 
comparison. In both cases France is divided by 
a line from north-west to south-east into two parts, 
the inhabitants of one of which are markedly 
taller than those of the other, while about the same 
regions appear as the extremes either of tallness or 
smallness in both cases. 

It is well known that if the height of a large 
number of men are taken, and the number of men 
at each height be recorded, the largest number of 
records will centre about the mean height of the 
whole group, and the number will grow smaller as 
we leave the point of average height to either side. 
It is further known that the frequency of the 
records at each point of the ecale is determined by 


