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elements of physics and chemistry, and, in addition, 
having studied the structure arid properties of the 
healthy body, lie can, on entering the technical school, 
from the very first tun] his attelltion to professiorial 
details. K n o ~ ~ i n g  a cat oralready tlie anatomy of 
dog, he knows a great part of harnan anatomy, and 
need do little but acquaint himself with thc surgical 
ancl medical anatomy of certain regions. linowirig 
rlornlal histology, lle can at  once turn his attention to 
the microscopy of diseased tissnes, Well instrncted 
in physiology, he can devote hiinself to its practical 
applications in the diagnosis and treatment of disease. 
The demand for an  improvement in medical educa- 
tion, which has been so louilly heard in Eligland and 
this country for some. years, is ( the more I tliink of it, 
the  more I feel assured) to be met, not, as llas been the 
case in Englaiid, by patting inore general sciellce into 
the medical-school curriculum, but by collfirlirig that 
more strictly to purely professiorlal training, and by 
providing, as n e  have attempted to do here, non-
technical college-courses for undergraduates, which, 
while giving them a liberal eclucntion, shall also have . 
a distinct relation to their fa tare  ~ ~ o r l i .  Personally 
I regard it as the most iriiportant of my duties, to 
prepare stndents to enter medical schools in this 
city or elsewhere. 

To advance our l rno~ledge of the la~vs  of life and 
health; to inquire illto the phenomena arid causes of 
disease; to train experiineiiters it1 pathology, thera- 
peutics, and sanitary science; to fit nlen to undertalie 
the study of the art  of medicine, -these are the 
main objects of oar laboratory. 1clo not linow that 
they can be better summed up than in the words of 
Descartes, which I would like to see engraved over its 
portal: " If there is any nieans of getting a nledical 
theory based on infallible demonstrations, that is wliat 
1 am now inquiring." 

THE CLOSING 	REPORT OF HAYDEN'S 
S U RVI3Y. 

'l'welfth annual report of  file U. S.  geological and 
geograpl~icnl surcey of  the territories :a yel~ol.t of 
progress of tile exploratioiz in Wyoming nizrl l d a l ~ o  
for  the year 1878. TVashing.ton, Gouernn~ent print- 
ing-ofice, 1883. 2 vols. 8O. With portfolio of 
maps and panoramas. 

INtwo stout octavo rolames. wit11 an accorn- 
panying portfolio of maps, Dr. Hnydee pre- 
sents the tmelftlth and last aniln:ll report of the 
Geological survey of the territoiies. \Vhile the 
late reorganization and consolidatioil of the snr- 
vers which llarc been occupied in the scien- 
tific exploratioil of tlie west is indubitably a 
very iilarked step in advance, it is not ~vithoat 
a measure of regret that n-e 1.ra1ize that Dr. 
FIayden's familiar and alnays welcome :laiioal 
report no71 reaches 11s for t l ~ e  last time. I t  is 
perhaps only those ha\ ing sollie experience of 
similar worlc ~~7110 can fnlly appreciate the enel- 
gy ancl nlniiltaiilccl scientific enthusiasm neces- 

sary for the coilduct of an organizatioll such as 
tliat TT hich u~lcler Dr. Hayclen has bnilt so broacl 
a fonndation for our geological Itnowledge of 
tlie wester11 part of the continent. 

The volumes now issued coilstitnte the re-
port for 1878, the conclucliag season of fielcl- 
~vorB. Great care has erirlently been given to 
the editing aiicl printillg of the report ; and the 
number and good quality of the illustrations 
and n i a ~ s  are notewortlly featnres. Of plates 
alone, in the two vol~unes, there are over t n o  
2lunclrecl and fiftj ; ancl most of them are excel- 
lent specimens of lithograp2lic art. 

The first rolume is devoted chiefly to paleon- 
tology ancl zoology, while tlie second may be 
rrgardeci as a menloir on the Tellonstoile na-
tional park. Dr. C. A. White, in liis lSeport, 
uacler the title of Co~l t r ib~ i t io~~sto invertebrate 
paleontology, No. 2,' preseilts the second part 
of his clesciiptions and illustrations of creta- 
ceons fossils. This is folloned (as parts 4 to 
8 of the contrihntions) by papers on tertiary. 
Lnramie, J~irassic, tiiassic, and carboniferons 
fossils. The article on tlie Laramie, inclnd- 
ing, besides the rlescriptioes and plates of a 
number of forms, a systei~iatic enuineralioil of 
the invertebrate fossils of the group, assumes 
the ch:lracter of a s! nopsis of its fauna inralu- 
able to the stndeilt of this period of geological 
history. nlr. Orestes St. John's very compre- 
hensive and systematic ieport on the \tTincl 
River district could he done jrlstice to only in 
a separate note of some length. 

Mr. S. 11. Scudder's report on the tertiary 
lali-e-basin of Florissant is nest in order. From 
this place a number of fossil plants ailcl a few 
fishes and bitcls hare becn obtained : but it is 
specially remarliable for the wonderfully nuiner- 
011s remains of insects which i t  affoids ; L L . l ~ a ~-
ing yielded ill a single srnnmer inore than doable 
the nuinher of specimens which the falnons 
localities at Oeningen, in h r a r i a ,  fnrnished 
Heer in thirty years." Tlle fossils occur in 
fine-grained rolcanic ash-beds, n~liich, together 
with coarser materials of the salne origin. 
constitute the deposits of the old lalcc-basin. 
Tbe age of the beds is apparently aboat that 
of the oligoccne, nntl the clilnatlc conditions 
may have resembleii tliose of the nortllerll 
slloles of the Gulf of l les ico  :it the plesent 
clay. A complete description of the insects will 
bc awaited nith milch interest. Mr. I'acl~ard's 
monograph of the phyllopod Crnstncea of 
North America, llaring been already noticed 
in Scie7~ce. lneed only be mentionetl. 111 the 
latter part of the first volume, 111. 12, Mr.Shn-
feldt treats of the osteologj of the Catllartidae 

1 Vol. n. p. B i l .  
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and North-American Tetraonidae, the burrow- the region itself does not abound in grand 
ing owl, horned lark, and shrike. scenery, consisting chiefly of high rolling pla- 

On the Yellowstone national park, or reser- teaus covered with dark coniferous forest, but, 
vation as it may perhaps more fitly be called, along the borders of the streams, opening out 
much has already been written, both of a scien- into the attractive park-like country charac- 
tific and ~ o ~ u l a r  teristic elsewhere 
character b i~ t  the of many of the 
second volume of - - = -  sub-alpine valleys 
the pregent report 2 - - - - of  the Rocky 

- 
- is the first prosi- - 

- Mountains. The 
mately complete - - mean elevation, 

- 

account of its - being about eight 
- 

physical and geo- 
- t h o u s a n d  feet, 

logical features. renders it subject 
The first scien- - to frosts through- 
tific exploration out the summer, 
of this wonderful' - and quite unfit for 
region was that of agriculture : in- 
the survey of the ' -==? deed, the frequent 
territories in 1871 - - - - - -  - - reference to snow- 
and 1872 ; and it : - storms as inter- 
is largely due to - -= fering with the 
the personal ef- - + operations of 1878 
forts of Dr. Hay- would alone be 
den that the dis- sullicient to indi- 
trict was set apart cate the sub-arc- 
as a national park. tic character of 
Though reports the climate. 
more or less gar- - The geology of 
bled, of its gey- - - - the park is re- 

- sers and hot- 1 =_ k -- s z  - _ - ported on by Mr. 
s p r i n g s ,  were -Z ->-- - S - W. H. Holmes, -F-e--- 

-----z- 
from an early pe- SS$-* who carries with 

- riod in circulation -L ---- him throughout a 
in the west, they ==*-&>- clear appreciation 
were not gener- of the bearing of 
ally credited ; and observed facts on 
it is a remarkable the causes and 
fact, that this re- - history of the re- 
gion, in the midst markable events 
of so much active , of which this por- 
exploration of the tion of the ' great 
west, continued divide ' has been 

I - -  _ so long practically t h e  t h e a t r e .  
unknown. I t  re- OLD FAITHFUL GEYSEB IN ACTION, 1871. While most of the 
mained for the formations known 
ubiquitous western ' prospector ' to afford some in the north-west are represented in the park, a 
intelligible account of its character between glance at the map shows that those of volcanic 
1863 and 1869 ; and Dr. Hayden's first explo- origin cover by far the greatest area ; and it is 
ration followed not long thereafter. in connection with these that its special fea- 

The reservation is situated mainly in north- tures have been developed. Volcanic conglom- 
western Wyoming, but embraces also portions erates of tertiary age are particularly prominent, 
of Idaho and Montana. It is about 65 by 53 and attain in some places a very great thickness. 
miles in extent, with a computed area of 3,312 Rhyolite preponderates, but basalts also fre- 
square miles, of which nearly 200 square miles quently occur ; and the existence of large mass- 
are occupied by lakes. To the north and east es of obsidian or volcanic glass is a point both 
are bounding ranges of lofty and rugged moun- of mineralogical, and, from the use made of it 
tains ; but, apart from the caiions of the livers, by the Indians, ethnological interest. 
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From the deeply eroded valley of the Yellow- of Amethyst Mountain, plants of upper mio- 
stone, almost all the facts as to the pre-tertiary cene or lower pliocene age have been identified. 
history of the park are drawn ; and the line of Very much yet remains, however, to be dis- 
this river appears to have been determined by covered in the history of this prolonged period, 
a great fault for which a minimum estimate of which, in its succession of volcanic outbursts 
the displacement is given at 15,000 feet. This alternating with epochs of quiet river-work, 
fault was probably synchronous with the general much resembles that of the classic tertiary vol- 
Rocky Mountain uplift, and is presumed to be canic region of central France, and may, when 
in more or less direct causal connection with fi~lly disclosed, tell as interesting a story. In  
the subsequent remarkable history of the dis- Amethyst Mountain some of the latest stages 
trict. It is not a simple fissure, but a break are well exemplified, and we have, perhaps, the 
along which the edges of the strata hare been finest series of buried erect forests ever dis- 
much dragged and contorted, particularly on covered. The volcanic rocks, here character- 
the dropped side ; appearing, in fact, to have istically conglomeritic, show a thickness of five 
the character of a great flexure pushed to thousand feet, and are charged almost through- 
fracture. On its northern side rises the yel- out with the silicified remains of ancient for- 
lowstone Range ; while to the south, in the ests. The lower layers are comparatively fine 
depressed area, are found the evidences of grained, but are followed by conglomerates 
that prodigious volcanic activity of which the which become coarser and more breccia-like 
actual thermal phenomena are the last linger- in ascending, but are throughout interbedded 
ing stages. with sandstones, and shaly layers largely tufa- 

From the older tertiary rocks of the park ceous in character, and appear to be partly 
have been collected a number of plants which water-bedded and partly sub-aerial. The in- 
Professor Lesquereux refers to the Fort Union tervals between successive eruptions have been 
group ; but, before the inauguration of the rol- sufficient to allow the surface to become clothed 
canic periods, these beds, together with the again and again by a heavy forest-growth, each 
paleozoic rocks, of which has been 
had been deeply destroyed and bur- 
scored by erosion. -- ied in turn. 
The earlier flows e There can be lit- 
of trachyte and - , tle doubt that the 
rhyolite poured in- # : hot - springs have 
to the then esist- been continuously 
ing valleys till they in existence since 
were, in many tlie volcanic peri- 
cases at least, en- od ; and actual evi- 
tirely obliterated, dence of their great 
and the successors antiquity is found 
of these first rivers in the occurrence 
forced to cut new of fragments of the 
channels having characteristic cal- 
little or no refer- 1 careous deposit in 
ence to the posi- I some of the high- 
tion of the old. ' er river - terraces, 
Subsequent lava- 1 since the forma- 
flows again filled tion of which the 
these later valleys, Yellowstone has 
and, through the I cut for itself a 
succeeding basal- caiion a thousand 
tic and conglom- feet in depth. 
eritic epochs of For an account 
activity, this pro- of the hot-springs 

- - 
cess appears to BRAND C&ON OF THE YELLOWSTONE. and geysers as 
have been repeated found at the pres- 
many times. The entire period of volcanic ac- ent day, we mnst, however, turn to the second 
tivity must have been of extremely long dura- section of the report, in which Dr. Peale treats 
tion, aud may have lastcd through 3 great part of the subject in an exhaustive manner, tabulat- 
the tertiary. From the volcanic conglomerates ing over two thousand springs and seventy-one 
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geysers. The springs show some evidence of 
linear arrangement, but dispose themselves for 
purposes of investigation in a series of groups, 
which are systematically described, mapped, 
and illustrated. The eruptions of the principal 
geysers are tabulated with the purpose of in- 
vestigating the regularity, or otherwise, of the 
eruption periods ; and, in collecting and review- 

upper geyser basin of the Fire-Hole River; 
and the flow of heated water is here so great 
as to notably affect the temperature of the 
stream itself. In  this area alone, not quite 
four square miles in extent, 440 springs are 
known, of which 26 are veritable geysers, 
some, during these paroxysms of eruption, pro- 
ducing columns of 150 to 250 feet in height. 

ing all that has already been obserrecl on this 
point, Dr. Peale has had by no means a light 
task. So many accounts have already appeared 
of the more remarkable geysers and springs, 
that their main features hal-e become more or 
less familiar to all, in so far as they can be made 
so by description. The Giant, Castle, Grand, 
Old Faithful, Giantess, Bee-Hive, and others 
of the best known geysers, are includecl in the 

n d  u 

era1 features of! hot-springs are dis- 
cussed : their physical and thermal conditions, 
formations and deposits, and ge~seric phenom- 
ena, are reviewed, bringing out many points of 
interest. The geysers of all parts of the world 
are essentially similar in character. Those 
of the park are remarkable for the devel- 
opment of chimneys, or cones, at  their orifices, 
-a fact attributed to the greater antiquity of 
the now existing vents, but which, it appears 
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equally probable, may arise from the greater 
dryness of air in the park region as comparecl 
with that of Ieelaiicl and Kew Zealand. 

The chemicnl investigation of the Yellow- 
stone springs is not yet snffieiently coniplete 
for their satisfactory elassificatioii ; but they 
are broadly divided by Dr. Peale iiito those of 
ealcareons, siliceous, and aluminous character. 
The  so-callecl almninous springs, being those 
highly charged nit11 mud, or matter in a state 
of suspension, will cloithtless eventnally be 
relegated to one or other of the first-i~amed 
classes. The possible therapeuticnl ralue of 
the springs is as  yet practically untested ; and 
i t  is to be remarked in this eoni~eetion, that the 
climate is such as in any event to be unfaror- 
able to those suffering from debilitating dis-
eases. X few experiments on the color of the 
waters are recorded ; but these, it must be con- 
fessed, are unsatisfactory, as the samples had 
heeri long in bottle ; artcl, apart from this, it 
is doubtful whether the waters of the park offer 
peculiarities so marlied a s  to throw ariy im- 
portant light on a subject nrhich lias already 
been elaborateljl stuclieil by physicists and 
chemists. 

The older theory of geyser action requiring 
a steam-ehnmber which blew off, from time to 
time, through a water-trap connecting with a 
tnbular orifice, and implying a quite excep-
tional co-ordination of circumstances, became 

rirtually untenal~le wlien geysers were diseor-
erecl in such consiclerahle aumbers in different 
regions. Bonseii's explanation, depending on 
the superlieating of water under pressure in 
fissui,es, or illore or less tubalar receptacles, 
seriously ii~odifiecl in aetioil by local circuni- 
stances, is considered sufficient lo  aecou~lt for 
the observed phenomena. 

Appeiidecl to this report, is a valuable bibli- 
ograpliy of the parli, and of the literature treat- 
ing of geysers and hot-springs generally. 

I n  the latter part of the volume, Mr. Gaiinett 
reviews the geographical worli on wliiel~ the 
excelleiit maps aecoml~anying the report are 
based. 

Notnithstanding the amount of precise in- 
formation nom made available 011 this region, 
much yet ericlently remains t o  be cliscorerecl. 
The field-~vorli on which the rcport on the park 
is based extended ox er about t ~ v o  months only ; 
and the observations ha\-e too often been of 
what Xr .  IIolines regretfully describes as the 
' t~venty-five-mile-a-% kind.' Armed nrith 
the present report, eml~oclying the results so far 
obtained, each scientific visitor for a long time 
to come may well hope to add some important 
new facts. The delinitioii of the catchment 
areas from which the various groups of springs 
are supplied, and the circulation of the uncler- 
grounci waters, inay be specially noted a s  a n  
important point scarcely j e t  tonched. 

B.EC;'EIY!'PB 0C'ZEDINGX 

Princeton science olub, 

h70v.8.--Dr. L. W. lkC2t;y reported that the I'errot 
method for es t i lna t in~ 1'2 0: call only give accurate 
results providing chlorine be absent. This, however, 
is seldoin the Case in apatites, s~~el 'phospllates,  etc. 
H e  therefore proposes a modification, -dissolving 
the tri-argentic phosphate from the filter-paper with 
dilute nitric acid, thereby leaving the chloride, and 
proceeding at  once to titrate the silver according to 
Vallhardt. H e  rescrves for llilnself the privilege of 
developing the subject. 

,TUII. 10. -Dr. Halsted opened a discnssio"rl RS to 
whether Enclid was a suitable text-book for elemen- 
tary geometrical instruction ; -Mr. Fine read a paper 
on Synthetic solution of a class of problems in max- 
ima and riliriilna on the partition of a segment of a 
circle; - Professor RIaclosBie, Notes on biological 
articles in recent scientific scri:tls ; -Dr. McCay, 
Analysis of beer made in state of New Jersey;-Mr. 
McKeill, Determination of co-ordinates of certain 
stars by the meritlian circle; -Profcssor Scott, The 
lamprey ( the  peculiar flattened.sh:tpe of the spinal 
cord in the lamprey arises late in larval life, and is 

03' AYCIEIY~YPICYS0 CYIE1YXS. 
an acrlnired peculiarity. I n  the embryo the dorsal 
roots of the spinal nerves are all connected by a com- 
missure, which ;&o conllects tile tenth, ninth, and 
seventh nerves together, an'd with the spinal nerves. 
Tllis conlnlissare ap~jarently forllls the lateral nerve. 
The third lierye arises independently, and would 
seem to be of seglrlelltal valne) ;-professor Osborn, 
A nletllo(l of clouble injection of anatolnica] speci- 
mens (by first injecting tile veiIls through tile arteries 
mitll blue gelatine, tl1e1l injecting the arteries witli. 
plaster of paris, \vl1icll is stopped at  tile capillaries, 
the veins and arteries can be renclily distinguished) ; 
-professor young, 'rile cause of unusual sun-
sets, On the spectrum of tile Polls-Brool<a conlet. 

Ottawa field-uatui.alists' club, 

J m .  17.-The paper of the evening mas by Mr. 
E. Ocllun~, lI .A.,  of Pernbrolie, ' On the sand-plains 
and changes of water-level of the Upper Ottawa;' 
the portion of the river specially referred to being a 
stretch of sonre forty rniles opposite the town of Pern- 
broke, and extending from the head of the Coulonge 
Lalte to the entrance of the reach known as the Deep 


