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of water in passing through ports; valves, and disoharge
pipes te force main. Also a friction of pumps and pressure
required to lift valves.

Mr. J. E. Denton read a paper on Proposed Principal
Cause of Superior Economy for Multiple Expansion En-
gifles, in which he called attention to tho fact that most
recent experiments on engines indicate that the cylinder
condeusers of engines were approximately proportional to
the product of time of admission, range of temperature,
surface exposed te steain during admission, whic 'h would
make it probable that the percentage of cylinder condensa-
tion of multiple expansion engines was not greater, and
was possibly less, than the single expansion engines having
equal expansion.

43IIEMISTRY.

Professor Caldecott prescnted a report on methods of
analysing water.

Professer Seaman prcsented the report of the coin-
uittee on Chemical Instruction in Public Schools. The
importance of giving due place to science in secondary
programmes appears the greater when it is remembered
that thel-larger proportion of their students do not pase on
to college or technical schools. This fact. is made very
clear by the analysis of the results of a recent inquiry by
the Bureau of Education as to the number of secondary
students preparing for colleges or superior schools of
science. The proportion of sncb students in the several
classes of schools was as follows :-High Schools, 15 per
cent.; private schools for girls, 10 per cent.; private
âchools for boys, 63 per cent.; private schools for both
sexes, 10 per cent. But a part of the Public School
scholars reach the Iligh School, se that, if some instruc-
tien is not given in the Grammar School, many chiîdren
will remain entirely ignorant of chemistry, and our opinion
is that it should net only be taught in the iligli School,
but that it should fornm a part of the instruction given in
the higher grades of the Giammar School.

The report of the committee was adopted.
The Explosiveness of Celluloids was discussed by Mr,

Chlas. E. Muliro. Hie said there were two varieties of
celluloid--the translucent and opaque. Thle opaque
variety was the one used more largely in manufacture of
articles for wearing apparel and piai.oforte keys. Owing
to the presence of pyroxylin in Lhesc bodies there was a
popular belief that tbey were explogive, but this was
denied by manufacturers. ,ihe lbooks on the snbýject
showed Lhat similar differences of opinion existed among
writers upon the subjeet. Prof. Mutîro gave results of
experiments for testing th3 stability, flashing point, ani
explosivcness of the two varieties.

Prof. Romyn Hlitchcock gave an account of some in-
vestigations in Spectruin Photography made by Mr. Victor

1)r- 1l. W, Wiley pointcd eut soine of the peculiarities
of hutter to wbich lie lad before called attention. These
suggestions referred to the îow standard of the volatile
oils in butters made front the inilk of cows fed on sub-
stances sucli as cotton seed. Hie also gave an account of
the analysis of seed of calacanthus plancus and the (lis-
covery of a new alkaloid cal'îcanthine by Dr. Eccles.

Prof. John W. iLongley stated titat a systeni of Inter-
national Standards biad been aranged for with England,
France, Germany, Sweden, and the United States. A
description of the systent would be given, and the section
àsked to naine one chemjst to aet with six others to cen-
duct the analysis on beliaif of the American committee of
the [nterrational Standard, and te ce operate with Euro-
penn anelysts.

M r. R. Hitchcock read a paper on the Action of Light on
Silver Chioride. lie stated that as a result of experimciits
with thin films of chioride exposed te light it was found
thnt there was invariabiy a loss in weight. An apparatus
was arranged in which thin plates of glass sncb as are used
for covers of iniscroscopical mounts, covered with transîn-
cent filin of silver chioride, could be exposed to sunlight
ini a current of hydrogen gas nnd the chIenine set frep ab-
sorlîed in a solution of silver-nitrate.

(4EOLOGY AND GLOGRAPHY.

A very interesting paper on the Topographic Types of
North Eastern Iowa was read by Mr. W. J. McGee. in
liat country thc rivet-s, instead of flowing througb the
valîeys, flow along the tops of the ridges. This peculiarity
was accouîîted for by sluowing that during the latter part
if the glacial period the valîcys of that region were filled
with ice, and the ridges of earth being more readily acted
upon by the water formed by the melting ice river beds
were formed on thent, where they continue until the pt-es-
ent day.

The Relation of the Lake iRidges in Ohio, New York,
and Ontario te the Soutbern lines of Glacial Drainage was
discussed by Rev. G. Frederick Wright, of Oberlin.

The papers of Mi. Frank Leverett aise dealt with a
phase of the glacial period-the Glacial Phenomena of
Northern Indiana and North-eastern Illinois.

Sir William Dawson reviewed Certain Remarkable
New Fessil Plants fromn the Erian and Carboniferous, and
on the Characters and Affinities of the Paleozoic Gymno-
sperms. The paper referu ed, first, tu the discovery of Mr.
R. D. Lacoe, of Pittston, Pa., of a remarkablv perfect
specimen of a fossil plant allied to those known as Cordu-t
ites. It was feund in the Oatskill or Upper Etian form-
ation, and consisted of a stem or large branoh with
leaves and spikes of fruit laid ont on a slab of sandstone.t
The specimen repretiented a new genus and species (Dicty-
o-corduitett Lacoi>, and served te cennect together and illus-

trate several types of ancien t plants known hitherto only
in fragments. iReference was also made te certain curions
fruits fonnd by Mr. Lacoe in the Carboniferous of Pennsyl-
vania, and te the discovery by Mr. F. Bain in the Permian
of Prince Edward Island of specimens sbewing the struc-
ture of the stemt of the tree knewn as Fylodendron and
aise showing its leaves and fruit. These discoveries were
applied te the illustration of a number of fot-ms of plant
Mîe of the paleozoic rocks intermediate between the modern
pines and cycads, and serving te connect these witb plants
of lower grade allied to the club-messes and ferns. The
whole of the factasbowed the existence in the paleozoic
period of a great many plants referable te different fami-
lies, genera and species of gymnosperms, a type now
represented by comparatively few forms.

Rev. H. C. Hovey, D. D., of the Scientiflc Aîïrican,
read an interesting paper on the Mammoti Cave.

A paper was presented on Areas of Continental Pro-
gress in North Amnezica, and the influences of those Areas
on the work carried on in them. A speciai intereet at-
taches te this paper owing te the fact that it was practi-
caily a review of the author's ewn great work, "A Manual
of Geology. " Professer Dana embodied in tic essay al
bis mest recent observations and conclusions, and with the
candeur peculiar te the cas of master-thinkers te which
le belongs, pointed ont modifications that lie weuld have
te make in bis past conclusions.

After a siigbt discussion on Prof. Dana's paper, Prof.
Hall gave an interesting talk on tic Origin and History
of Geelogical Societies and Associations in America. ln
1824 a seciety for fnrthering geological study was organ-
ized by a few enthusiastic students, but shortly afterwards
it ceased te exiat. ln 1840 the scientists cngiged in the
State geological surveys througient America organized
into a society called the American Geological Association.
its principal aim was te diseuss and devise a suitable
nomenclature. Af er sente years had passed this associ-
ation was united te a society stanted by the naturalists,
and the new organizatien was known as the American As-
sociation of Geologists and( Naturalists. Shortly after-
wards this society was joined by the Physicians and Client-
ists, and the result was tie organization cf the present
Association for the Advancement cf Science.

Prof. Hall then gave a paper on New Gencma and
Species cf Dicty-o-Spongidae. In the course cf it he ne-
counted bis ewn discoveries in rocks of the Devonian
period, and remnarked on the age of the rocks in whicb
fessil sponges were fonnd. In the discussion that followed
the reading cf this paper Sir William IDawson pointed eut
that in Canadian rocks thc fossil spenges were fonnd as
far back as thc Cambrian period.

Dr. Alexander Winchell, cf Ann Arbor, read a paper
entitled The Geological Position cf the Ogishke Conglome-
rate. lie said the Ogishke Cenglounerate was a very
renîarkable formation xîamed from a little lake in North-
Western Minnesota. It was at irst supposed te be cf
only local extent, but now appeared te extend nortbwand
te Thunder Bay norti of Lake Superior, nnd thence with
frequent exposures te the eastern shore cf tint lake. It
was in fnct the siate conglonterate Sir William Logan
described frein the so-callcd Huronian systeintcf rocks on
the shores cf that lake. It lad a wide distribution in
Ontario.

Mr. Robert Bell, B. A. Se., M.D., LL.D., assistant
director cf the Geolegical Survey cf Canada, read a paper
on The Origin cf Gneiss and otier Primitive Rocks.
lie said thnt the stratification of sente varieties of primi-
tive gneiss was possibly due te fiee structure in a molten
mass. But this theory was net applicable te tie stratifi-
cation cf aIl gneisses. The great gneiss et-a cf North
Aunerica was divided into tie Upper Laurentian and a
primitive gneiss series or Lower Laurentian. The former
was cf undeubted aquecus enigin, and was differentiated
into recognizable subdivisions, whici could ha mnpped
out. These divisions diffcred frnt each otier widely in
ciaracter, and iad ntnny points cf resemblance te later
sedintentary rocks.

Prof. J. Richards Dodge nead a paper on Certain
Aspects cf Agriculture in thc Arid Region. This paper
discussed the problents whidl are irnvolved in peculiar
conditiens, showing bow thc fat-mer adoptsenietbods te
suit new cincumatances, and avolves success frein soils
whicb were doomed te bnrrenness by the partial science cf
fermer dnys, wiicb teck ne cognîzance cf the science cf
practicai agriculture. Resolutiens wcra adepted urging
upon tlie United States Congresa te establish a proper
administration cf tbe timben lands in the bands cf the
Governmant, nnd encourage scicntific development cf natu-
ral reseurces by legisiative cnactntents.

Carcfully prcpared papers cf hotanical and entontolo-
gical papers were also read in their respective sections.

ANTHROPOLOGY.

Col. Garrick Malleny, cf Washington, in bis nddress te
the section read an exhaustive and intercsting paper, The
Isiraclites and Indians. Refetring te tic theories blid by
so0 many that the Indiana cf Anterica are thc lest ten
tnibes of Jet-al, lie dcmenstnated that thougb at first
sigit there were apparently goed t-casons for the supposi-
tion, the real similarity consisted in the Indians cf the
present times and tic Isrnchitcs cf the Old Testament
tintes baing on parallel planes cf culture. He cnrefuliy
t-aviewed and cempared the religions cf bath on tiesa
planes, their religious theories and practicas, and finally
their sociological conditions. Ris conclusions lad him into
a reviaw cf the religion cf the Taelites, whiob may ha
summarized as follows :

f It bas often heen asserted tiat tic lsraelites ware
ispecially adapted te a spiritual religion ; that monotheisin
-was in their racial constitution ; tint whether tbrough
Lrevelation, or because tliey were well adapted te receive

sncb revelation, their idiosyncrasy directly led then tot
spiritual ideas, wbicb te modemn minds uneans monothaism.
This wns net the record cf the historical bocks cf tic Old
Testament, even after their manipulation. The prophets
cf lsrael dcclnred the exact contrat-y; tliey denounced
their own people as rejecting spirituality and as net
deserving the faveur cf Jahovai. This declaratien is con-
fit-ted. The beliefs and practices cf the Jsraelitas werc
substantially the saine as those cf otier bodies cf people
in the same stage. Tic Israalites were net a Ilpeculiar »
people. There is, racialiy, ne peculiar people in the sanse
intanded. Mankind is liemogeneous in nature thougli
placed in diffcning and ever ndvancing grades cf culture.

Mr. W. J. McGee, cf the UJnited States Geolegical
Snrvey Corps, Washington, D.C., read a paper on Saine
Principles cf Evidance Relating te tie Antiquity cf Man.
Rie said tic principles cf evidence relating te tthe antiquity
cf man migit be summarized in a series cf propositions,
wiicb it was the ohject cf tic paper te discuss. The
primat-y propositions wcre : It was a fait- presumption that
any artificial object found on the surface was moden; aise
tint any atone ebject cf doubtful enigin was natunai ; aiso
that any unusual object found appnrently within an uncon-
solidated deposit wns an adventiticus inclusion ; also that
an incongrueus association was adventitious. Tlhese pt-
sumptions migit be outweighed by direct or colînterai
evidence, and indeed lad been so outwciglied in ail these
cases whici provcd a higi antiquity for buman kind ; but
in weigiing sncb direct or collateral evidence certain addi-
tianal and mot-e general principles must be recognized.
Tic met-e gererai principles wee : In inductive science the
value cf evidence vnried with its censiatency and its cet--
relative chatacter ; the sufficiency cf a given body cf evi-
deîîce vnricd inversely witli the importance o! the conclusion
te whichî it tended; and every conclusion was tentative.
In exact knowledge the sufficiency cf evidence and tic
validity cf conclusions varied invarsely with tic exactitude
of tic brandi cf science affected.

Mn. Walter Hougli, U. S. National Muscunt, rend an
intcrestiuîg paper on Aboriginal Fire-making, and gave a
practical illustration cf tic mannen in whici it was donc.

Prof. Rontyn Hiitchcock, gave a paper on Shinto-
tic Religion cf tic Japanese. Tic systent began with
tht-ce deities formed spontaneously in space, after whiclu
came twocrcteter goda, whc by natunal proce8ses, gave
birti te tic isianda cempo8ing Japan, and aftcrwnrds te ua
heat cf deities te gaverfi it. Sente very interestiuîg mytbs4
wcre neiated, the significance cf which was net very clear,
and finally tic succession cf ganaratiens concluded witi
tic birti cf tic Mikado, wio was a descendant cf tic sun
or cf tic goddcss Amaleransu, tic deity cf tic sun. The
native chnonolcgy ran back te 660 B.C., and tic mythologic
lore put-pet-ted te go bnck about 10,000 ycnrs more. But
ne dates in Japanese iistory could be rchied upon cariier
tian 400 A.D., wien the historic et-a igit le said to
begin.

Rev. W. M. Baauchnntp mead an interesting paper on
tic Iroquois White iDeg Feat.

Prof. J. Owen Dorsey rend n paper on Sionan 'Pet-ms
for Mysterieus and Serpent, and another on Gens and
Sub-gens as Expnassed in Four Sicuan Languages.

Mr. W. H. Hlcies, cf tic United States Butreau of
Etbnology, Washington, D.C., foiiowed witli a paper, on
the Evolution cf Ornanent-tie American Lessen. LHe
said tic evolution of ct-fament wns a topic cf intercat te
ail men. American art furnishcd a large body cf data
bearing upen this subject wiicb deservcd varv careful con-
sideration. This wns espccinlly truc since ic primitive
chat-acter cf ont- aboriginal art rendercd its use in tic stndy
of questions cf evolutien comparativeiy easy.

Mr. lient-y W. Hcnshaw, Washington, D.C., rend a
paper on the Missions and Mission indians cf California,
wiici treatcd cf tic mission establishmtents and bricfly de.
scribcd tic natives and their nh.'originnl mode cf life.

A papet- on tic avidences cf successers cf tic succes-
ors cf tic Palaoeolitbic man ini tic Delaware wns rend by
Prof. Chas. C. Abbott.

A paper on tic Winnipeg Mound Regien was rend by-
George Bryce, LL.D. This regien is tic farticat north
yet exantined, nnd tic mound-' ara cbicfly on tic Rniny,
Red, and Souris rivet-s. Nunteraus skeieton8 have beau
exbumcd, nnd a skull was exhibitcd by the reader to the
members cf tic section. A large amount cf unmanufnc.
turad articles, chat-ceai, red and yellow ocine, and chat-t-d
bit-ch bat-k waB found. Mnnufactnrad articles warc nîso
obtained, aucli as stone implantants, scrapers, gouges,
chiseis, axes, mails, cenj uror's tubas, sets cf gauning atones,
stone, banc, hemn, and shahl ornaments, pottery and coppar
implantants. AIl tic mounda cf this region arc built on
prontinant icadianda and ara ovni or circular in fort.
Thare is a tradition amcng tic Indians tint mie monnd-
builders wcre extemminated by the smnîlpox, but tic as-
snyist iald it te le more likely tint tbey wcnc dcstroycd
by tic Sioux, Ojibways, Ct-ces, and Iroquois about 300
ycarsi age. It is probable, iowevar, tint tic date cf le-
ginning ticect-action cf tic mounda was about 400 yanrs
cntlier.

A papar was rend in tie Antîropelogical Section by
Rav. J. 0. Dorsey, Takoma Park, D.C., on Indian Personai
Namas.. Tic writer submits n list cf 6,000 Indiait naines,
giving tic Englisi meaninga cf tient.

Rev. Dr. McLean, cf Moosjaw, in n paper on Gesture
Languages cf thc Blackfcet Indians, pointed out tic diffar-
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