
only to rejoice in the growing light, of chemist~y and 
biology, but, quiclrer~ed by their marlntli, to put forth 
new life ancl vigor, arid to apply to t,heir investiga- 
t io~is  the most refined ii~st~~~nrnentalities theand 
most subtle thougl~t ;  believing with Lord Lytton that 
man is a snl)jett of far nobler contemplation, of far 
more glowing hope, of a far purer and loftier vein of 
sentiment, tltarl all the 'floods and fells ' iri the m i -  
verse. 

PAPERS READ BEFORE SECTION 11. 

The great mounds of Cahokia. 
BY JVIL1,IAM IlrADA>IS OF AI,TOX, ILL. 

TFIE ~nountls referred to are in the localit,y lrnomn 
as the 'American bottorn.' Tlie region so called is 
a strip of alllivial latitl in the state of Illinois, lying 
betwt:en the blitff a ~ ~ d  ex-the Mississippi river, a ~ ~ d  
te1111ingfroin the city of Alto11 to a point below tlie 
city of East St. Lonis. ,4 map of the localit,y, sliow- 
ing the places ailti dimensions of the ~ n o u i ~ d s ,  was 
exhibited before the section. The lno~lnds are over 
two ltur~tlred in riunrber, and are the largest in tlie 
I!nitetl Slates. A group of severity-two n~ouncls on 
tlie Caholiia creek was specially considered. The 
central inouiid of the group is the largest: it is a 
lii:r~d~.edfeet h ig l~ ,  ant1 covers fourteeit acres of 
s r o n ~ ~ d .I t  is a truricatetl pyramid with two terraces: 
its flat top lias an area of one and a l~al f  acres. The 
s~~rroc~nt l ingmoitnds are thirty to forty feet high: 
t l ~ e y  are square, in this respect diiTering from the 
conical rnounds of Ol~io. The nloulids on tlie bl~lff 
seem to be of :i tliberei~t order, being only four or 
five fret l~igli, ancl rtjnnd or oval. Uriql~ectionably 
tlie ino~ciirls of the Galioltia valley are artificial, being 
made of black allnvial earth, vntirely different froin 
tlie grou~id on which they rest. 

Tlie autlior accounted for the fact that there were 
few ~ n o u i d s  on the banlis of the i3lississippi river, by 
sulqx)sing that tlle mo~u~d-builders were afraid of 
tlieir el~emies beyond tlie stream. 

Nuinbers of relics have been found in the Cahokia 
mounds, mostly of fiint, some of then1 eighteen 
inches long. The finest is a wliite flint, axe, wliicll 
is of a s~nootliness and polisli lilte ivory. I n  reply 
to  a11 inquiry, tlie autlior stated that there tiad been 
eot~riderable ;~lluvial deposit fornied since the n~ounds  
were built. The subsoil is a yellow clay loa~ii: under 
the inouizds is a floor of wliite sand. 

11)~l i scu~s ingthe paper, Gov. Sross statcd that  he 
Itad tliscovered, 011  tile top of the only round mound 
of the group, a large flat stone, which lie thought 
niigl~t linve been used for sacrificial purposes. A 
skelctor~ hat1 been found, of a m;tn more than six feet 
hi$: the wl~ole series of mollrids gave evidence of 
the energy anti indust r ,~  tlie men of that time had 
possessed. Dr. Hoy said that there was ill Africa a 
Inere bird that  t l~rew up a i n o ~ ~ n d  fifteen feet Iiigh, 
so t l ~ n tthese nien ~nigllt not have been ever] large. 
Mr. 1'1ttirarn expressed tlle (>pinion that  tlle nlounds 

were simply a site for a tonn,  and not a worshipping- 
place. AIr. >IcAdanis said lie had been led to believe 
they were places of morsliip, by the use of just such 
mounds for places of worship in Xexico, their sun- 
worship being tlieir government. There are few, if 
any, evidences of habitation. 

Metrical standard of the niound-builders, by 
the method of even divisors. 

BY CIIARLES WIIITT1,ESEY OF CLIET'ELAND, 0. 

IK the ahsence of the  author, an abstract of tlte 
paper was read by the secretary of the section. A11 
endeavor was made, by the neth hod 11i%mec1,to ascer- 
tain tlte standard of linear measurement which was 
used by the nto~ind-bbilders. I t  is supposed that  
t l~ey, in colnmon with other early races, used the 
1engtE1 of solne part of the Buman body as a l i i~ear 
unit. Several theories of the ltind mere tested math- 
ematically, bnL, thus far, rvitl~ only negative results. 

The mound-builders identified. 
BY JOIIN CAMPBELL OF MOSTIIEIIL+ CAN. 

T l r ~ spaper was read by the secretary of the section, 
in the absence of the author. 

I t  was a pains-taking atternpt to  trace tlle origin 
of the mo1111d-builtlers in the easterii hen~is~)liere, 
cl~iefly by means of a coinpariso~i of ancietit 1:iii-
gnagrs along the line of a supposed route. The line 
of siinilarity was believed to indicate that  the origi- 
nal people a-ere Khitan or Xhitos, ICathntti, Xalei, 
Rl~ilon,or Ci teu;  and tliat they hati made tlieir n:tg 
across Europe a l ~ d  nortliern Asia to  Sl;tska, ant1 
tlietrce to t , l~e United States, down the &Iississippi 
valley, to Mexico. 

I'rofrssor Mason, the president of the section, ey- 
pressed the opinion that l'rofessor Campbell was on 
tlie wrong ttaclr, while co~nplimenting hi111 upon his 
exceeding zeal :\nd ~)atience in  liis rcscarch. l'ro-
feisor l iason corrsoled himself, however, with tlie 
thought that  the author had so thoroughly ex-
11austc~tt,lie subject that  no one wo~ild ever attempt 
a siuiilnr experiment. Ur .  I). A. llobertson of St. 
Paul differed from tile president, ant1 expressed the 
opinion tliat Professor Campbell was on the i.iglit 
track, and that tlie migration of the mound-bnil(1e1.s 
would 1)e trnced from Siberia, or by the Enropean 
isles, and, if not in one inigmtioil, in 6everal. 

Typical shapes among the emblematic 
mounds. 

BY S. D.PEET OF CI.INTON, WIS. 

BY means of diagrams, the author exliibited the 
ground-ol~tlines of different n~ounds  ~vhiclr he  had 
surveyed in Wiscorlsin, which sl~o~vetl  that they had 
been lnatle in the form of anirnals, in diffttrent po$- 
tures. There were flying geese, eagles, jack-rabbits, 
panthers in the act of jumping upoil their p~,c~y. 
Many of tfie st~ppused eKigies were of great size, 
the tail of one squirrel l~aving a leligth of three 
lir~n(lrcdfeet. Oiie of tlie nlounds wa3 in the shape 
of an e lepl ia~~t ,with a very l~ronounccd t r ~ ~ n l i .  
This mor~nd, however, is now destroyed; and t l ~ e  



SCIENCE.  [VOL. II., NO. 32. 

only authority for its existence is that of a man 
row dead. There were ~nounds,  also, in the sllape 
of mater-anirnals, s~icli  as turtles, cramfish, etc. His 
theory of these mounds was, that the anitnals Ivere 
supposed to be scattered about to guard the cen t~a l  
sacrifice or altnr mound. He was led to tliis belief 
by observing t11,tt the altar rnounds are nearly always 
situated on high ground, overloolimg a river, while 
the emblematic mounds are so disposed around the 
altar n~ounds,  as to suggest the notion of guarding 
the latter. 

Personal observations of the Missouri mouiids 
from Omaha to St. Louis. 

INthe absence of the author, the paper was read 
by Dr. Case of Kansas City. 

Observations were given with some detail, by which 
it appears that the Missouri mou~lds are built or] the 
lower bluffs or terraces. The author shows also 
that these ~nour~i ls  have been coeval with the tnust 
loess tleposits. IIe says we have reason to believe 
that the occupallcy of the n~ou~~d-bui lderswas 
prior to the s~tbsidence of the Xis*ouri river and 
ICansas I,zkcs, ant1 that i t  was not co~itinued long 
tl~ereafter. I t  must have begun previous to the 
sul)sitlerice, s i ~ ~ c e  the remains and irnple~ner~tsof 
this people are found in the nndisturbe~l prinlitive 
deposits. Their ingress was probably from the south, 
aild extended nortllrvard after the close of the glacial 
period. Turnitrg 11ort11w:tr.tl after tlie close of the 
ice reign, they f o u ~ ~ d  tlre warn1 water$ of the Cliam- 
plain lakes filled with fish, inviting an occupar~cy 
along their hospitable shores. Here they erected 
their abodes, and drew their l)rirrci~)aI food-supply 
from t l ~ e  Ialies. I n  time, owing to geologic:tl changes, 
the lakes were drained. The conditio~is for c,xistence 
being altered, the lalie-tlaellers either snfferetl es-
tinction, or were forced to change their rnode of life. 
Their distinctive characteristics, at  any rate, ceasetl 
lor~g before tlie European touched foot on this con- 
tinent. \Ve have no means of knowing \vltether t l~cy 
were exter~rrinated by rieigl~boring rlon~adic tribes, 
or became tlieniselves nomadic in their habits. 

Game-drives among the emblematic mounds. 
BY S. D. PEET O F  CLINTON, \?'IS. 

INDIANinoutids are di~idecl by the author into five 
classes, as folio\\ s :  1. Emblematic, and built by hunt- 
el s w l ~ o  worcl~ippcd animals. 2. Burial-~nounds: 
this class ~nustly p~evails in Michiga11, Illinois, and 
Jlinnesota. 3. RIo~lr~dswhic l~  are probdbly the re- 
mains of the stockades of an agric~~lturalpeople. 
4. Village mo~ulds,  --the ri.ri~ains of villages, and 
their high placcs for worship. 5. Tlie peculiar 
nlour~ds of the Pueblos and Aztecs. 

The f i ~ s t  of these clasres was the special subjrct of 
t l ~ epaper. tl~eory is, that tlie emblem-The ar~t l~or ' s  
atic mounds, having the form of the animals I~anted ,  
s e r ~ e da 113efu1, as well as a religious. purpose. B e  
regarda tl~enr as 11:~ving been etnployetl by the hunt- 
ers as screens from beliind v;liicl~ to slioot the ani- 

mals which mould pass along the game-drive.. between 
tlre rnorulds. 1)iagrams and charts were useci to illus- 
trate the tlieory. 

In-door games of the Japanese. 

INintrod~icing this subject, hfr. Morse said tliat 
there are curious affiliat,ions between tlte Japanese 
and the ilmericnn I n d i a ~ ~ s ,  which may some time 
show a connection by family ties. Atnong the sim- 
ple ill-(loor ganles of tlie J a p a ~ ~ e s e  are some that are 
played with balls, j~clistones, and cat's-cradle; but 
all ihese are more elaborate than with us, and the 
cat's-cradle goes thror~gli a far greater variety of 
changes. The author believes tliat the greater intri- 
cacy of Japanese simple games is dne to the fact 
that older people talie more interest in then). Arnong 
these games, there is one similar to 'Sinlon says 
th~uubs  up; '  there are tricks with the hands, mucl! 
like our own ; and there are numerous garnes of strilc- 
ing hands, wllich appcar easy, but require much prac- 
tice to acquire adroitness. There are rnariy games 
that test strength or eutlural~ce; among them are 
some in wl~ich ears and ~iosc's are pnlled, a r ~ d  otlrers 
where the co~npetitors each hop or1 one foot, and try 
to pus11 their 1,ivals over. 

They have a more elaborate game of checliers than 
ours. The pieces are placed 011inter8ectiorls instead 
of 011squ;tres. I t  frequently takes a month to play 
one ganie, and the players often deliberate over a 
move for all hotu 07 two. Experts in the game 
acqui~.ea wide reputat,ion. Japanese cl~ess is pro1)- 
ably the 111ost i~~ t r i ca t e  ganie in t l ~ e  worlcl. The 
board has 81 syuares, and 20 pieces are used, wl~ich 
have 111ovt.s hon~ewl~at like our owl ,  though ilone ;Ire 
exactly s i ~ ~ ~ i l a r .  Tlit: piec8e.i cliange in grade when 
they arrive at  a certain position on the board. Tile 
strar~gestfeature of the game is, that eitller player 
car1 titlie ally piece xhich has been captured fro111 
lriln, replace it on the boarcl, and use it agai~rst his 
atlvrr*ary. This rnakes the garne utterly bewilder- 
in? to a foreig~~er.  

Tlie Japallese have no games with spotted and 
court cards lilie ours; but t l~ey have a card game of 
' autltors,' wl~ich co~npels players to cap verses of 
classic poetry. Mr. Morse was deligl~tetl to fit~d tliis 
intellect~~alamusenlelit a favorite with tlle Japanese; 
and he liopes they will never substitute for it our 
inferior struggles in seven-up, whist, and euchre. 

Life among the Mohawks in the Catholic mis- 
sions of Quebec province. 

BY E K h I I N N I E  A. S.\lITII O F  JERSEY CITY, N.J. 

THE paper mas an interesting account of the In- 
dianq b~ouglit  tinder liornan-Cdtl~olic inf lue~~ce by 
n11ssio11n1-y labors contirluetl thro~lgh many genera- 
tions. These 111dians r e g ~ r  d their pr~estq as temporal 
tlirrctors as nr l l  ar spnitual fathers. The manners 
arrtl cnstorrls of the Indians were described, attd sonie 
accvunt w ~ s  give11 of tlie studies of the author ill the 



Indian dialects of the province; noting, especially, 
tlie more curioi~s peculiarities of the language, tlie 
dinlectic differe~~ces of the tribes, ancl the modes in 
which s11cli changes have been effected. 

The priucipal occuphtion of the men is that of 
bosttne~ion the St. Lawrence, though the bead-work 
goods of the tribe are sold everywhere. The speaker 
detailed her exciting experience in shooting the rapids 
of the St. Lawrence, o ~ ia raft, under the skilful 
charge of these Indian boatmen. Nany of the laws 
of the old aboriginal Mohawlrs are forgotten by the 
tribe described. Tlie significance of some of the 
ma~npurn-belts was outlined; and the speaker recited 
the legend of the old bell in the chapel, closi~lg with 
a tribute to the zeal and the results of tlie labors of 
the old Catholic priests who 11ave worked so long 
among these Indians. 

A n  exhibition was made, in connection with the 
reading of tlie paper, of wainpum-belts, drawings of 
ornaments, and t l ~ e  w o ~ k  of the eailier priests, in- 
c111dlng some literaturr. 

Obse rva t ions  o n  t h e  l a w s  a n d  privileges of 
t h e  gens  in I n d i a n  socie ty .  

BY A L I C E  C. FLETCIXEB O F  NEW YORK. 
TIIISpaper was read by the secretary of the sec-

tion, in tlie ab-ence of the author. 
An elncidation of the customs and circumstances 

under which the gens system in Indian tribes super- 
sedes parental ties, was the chief feature of this 
paper. The author had an excellent opportunity for 
observations of this character, during the work of 
placing the Onlaha tribe of Iridiar~r upon their lauds 
in severalty, and while adjusting the line of descent 
aiid inheritance according to our laws. 

"A child who l ~ a s  lost its fnther or mother is con- 
sidered an orphan. I ts  particular place is gone, and 
it passes into the genz." Bryol~d the forego~ng state-
~ n e n t ,the paper doe3 not make it quite clear, whether, 
in caqe of the death of the  mother only, the child 
remains somewhat under clirrction of the father, or is 
wholly assigned to a family of the father's relatives. 

But as to the results when the f ,~ther dies, leaving 
offspring, tlle paper is quite explicit. I n  that  case, 
the mother loses all maternal rights. Each child, 
unless of very tender age, will be separated from the 
mother, and will go into the family of some one of 
tlie father's relatives. I t  may thereafter be claimed 
as his own cliild by the male liead of the fanilly to 
which it has been allotted. This separation of her 
children from a widow is perri iane~~t.  She usually 
marries again, and in that event is not buirlened 
wit11 her offspring by previous husband or hasbantls ; 
but  if she should remain unn~arried, she would be 
expected to work for the family that  has adopted her 
children, rather than for tlle children themselves. 
I f  she dies when her children are young, it is proba- 
ble, that, a t  maturity, they will have forgotten even 
lier name. 

The women are not wanting in affection for the 
cl~ildrenof mhol~i they are bereft; but tlle separation 
is loolied upon as a matter of course, none of the 

interested partie3 regarding i t  as a grievance, or even 
a hnrdship. I t  surprises an Indian to'have the pro- 
priety of this arrangement questioned. No point of 
our law of inheritance is so difficult for him to under- 
stand, as that wbich binds together the child and the  
surviving yarelit. 

Young men whose mothers are of the  sailie gens 
are accounted brothers to each other, and the broth- 
ers of the mothers are nnctes. Between these uncles 
and the ilephews and neices, there is an  easy fdmil- 
iarity, not uiililre tha t  of parents and children. 

The ant l~or  has observed a decided laclr of family 
likeness among Indians. This obrervation applies, 
however, to entire families, which include cousins, 
aunts, and uncles; a striking resemblance between 
parents and cilildrei~ being not unusual. 

The Indian niay be 'tlie stoic of the woods;' but 
he  is neit l~er averse to pleasantry, nor deficic~it in 
sellsitiveness of a ce~ ta in  kind. H e  deligllls in cllaff- 
ing his fellow Indian; and dreads, more than a11glit 
else, being made a laugl~ir~g-stock. 

S y m b o l i c  earth format ions .  

TIIISpaper was read by the secretary of the section, 
in the ab.;ence of the autlior. 

By the foregoing title, the author refers to  certain 
heaps of earth which are piled u p  with care and 
fortl~ality during religious ceren~or~ies of 111dian tribes. 
Miss Fletcher has in previous papers described the 
preparation of these little monnds among the Sioux, 
where i t  for~rled part of every religious cerelnolry she 
witnessed. Tlle present paper described this prac-
tice among tile TVir~nebagoes in the ' btiff;~lo-dance,' 
which is given by then) four tirnes in May and early 
Julie. The TVin~~ebagoes, the  author sags, are ad- 
mitted to be one of the older branches of the great 
fainily to wliich their tribe belorlgs. Their antiquity 
is shown by the construction of their language, lly 
finding nlaliy religious cerenlor~ies of different tribes 
referred to tlle Winnebagoes, and by \Vinnebago 
words used by other tribes ill connection with reli- 
gious ritual. 

The buEalo-dance was described in detail. As the 
dancers enter, eacli woman in a lianrlful of b r i ~ ~ g s  
fine earth, and deposits it, so tllat two small nlountls 
are raiied midway between the  eastern entrance and 
a fire wl~icll is about fifteen feet from the entrance. 
The m o ~ u ~ d s  thus formed are truncated cones; and 
all old Indian said to Miss Fletcher, "That  is tlie 
way all mounds were built: that is why we build so 
for the b~iffalo." The mounds were about four incl~es 
high, and not far fro111 eigliteen inches in diameter. 
When the ~riounds were completed, the head-gear of 
the fonr male dancers wau placed upon them, cor~sist- 
ing of claws, tails, and other tropl~ies of the cliase. 
Tlie men imitate the boffi~lo in his wild t r a ~ n p i ~ ~ g  
and roaving. T l ~ ewomen follow in  single tile, each 
with her feet nearly straight ant1 her 11eels togetl~er, 
propelling herself by a jerk of the body, or a kind of 
hop. The appearance of the elltire liue of feulale 
dancers is suggestive of the u~tdulating moveme~lt of 
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a herd of buffaloes. The track Icft by the women's 
feet is a regular patte1.11 lilre a clo+e-lcavetl v i ~ ~ e ,  e w h  
woman boppitig exactly into her predecessor's foot- 
steps. 

Tlie fire before referred to is built east of the cen- 
tre of the tent, arid contains four logs placed with 
their inner encls joining, and their outer e i~ds  toward 
the points of the compass. During the initiation of 
a candidate, at  a certain point it1 the ceremony when 
he  has fallen dead to the old life, and is raised to the 
new, the four logs are taken away, and the ashes are 
heaped in a sharply conical m o ~ u ~ d .  

The essayist also described one of the sacred rest- 
ing-places for splrits on the bl~lffs of the Xissoctri 
river. Snch places are at  intervals about fifty miles 
apart. They are cleared and cleaned by sacred liandu 
every gear. Tlie place contained a depression iti tlie 
g r o u ~ ~ t l ,of circnlar form except as to ari esterisioli of 
t he  outline in an elongation or entrance exactly point- 
ing to the east. The depression is just one foot in 
circurnfereltce, and about six inches deep. An ad- 
joining tree, now partly blow11 down, has the reputa- 
tion among l~rclians of being haunted by spirits. Tlie 
author hoped that other observers would be able to 
trace tlie probable conliectioli between these observ- 
ances and the building of the larger ~ n o u ~ i d s .  

Osage war customs. 
B Y  3 .  0. DORSEI' O F  WASHINGTON, D.C. 

T~rt r  paper was read by the president of the sec- 
t i o ~ ~ ,in tile abserica of tlte aut l~or .  

Uy means of all illastratiot~ tlie preparations Tvere 
shown whicll the tribe ~ilakes for a war-nlit~.cli, the 
order followed b e i ~ ~ g  Tllethat of rauk in tilt? tribe. 
paper described the tactics by wllicll the Osages camp 
in a circle, the war-meri on one sitle, and the non-
cornljata~lts or1 the other. The road tr,lvelled by the 
Indians for~us  tlie line down through tlte celitre of 
the canlp, and the division-line, The great war-tent 
is placei with 1,lie rear to tlie wedt, the pl,lce of lionor 
being at  tlte east. The au t l~o r  detailell a t  consitl-
er.lbie length, with the aid of illustrateti charts, tile 
method of selectilrg the forces, and tile cerenio-
~iials preparatory to war, the decordtion of tile Kean 
Wuctalte, or Clteezltoe peacemaker, the forin of the 
dance aro[cnil the village, the nature of the rnovitlg 
daltce, the order of march from h o ~ n e  by twos fuur 
rtbre,bst. Nsrriage ceremoriials and furieral rites 
were also describeti and explained in detail. A 
msrkeil feature of this paper mas its use of draw-
ings illu*trating the grouping of lnrt icipantj  in 
ceremonies. 

The Charnay collection at  Washington. 

B Y  0. T. 3 I I S O X  OF T\rA4SIIIXGTON, D.C. 

TIIE c,llection rdferretl to corltains the material 
obtained by the Cliarrlay expedition to Mexico and 
Cei~tral  Americx. The espenses of tlie esl~editioti 
were defrayed by JIr. Pierre L?rillard. Tlie aathor 
of Llle pap% chllud attentior1 to the fact tlitt Mr. Ldr- 
illdrtl mas not lli~llself proficient in ally branch of 

science. 'Che success of the expedition showed how 
a ge~itlenlxn of furtulre might rel~cler ralrtable service 
to the cause of scier~ce, althongh not specially co~i-  
versarit with scientific lore. 

111this expedition, a point mas made by obtaining, 
as far as lnssible, casts ( i n  plaster strengthened ~vitll 
tow) of the objects of antiquity. By means of these 
cadts, tlie drawings of this and other explorirlg expe- 
ditions can be verifled and corrected. Great success 
was attained, as to ca3ts from little-known and alrnost 
inaccessible ruins;  and many new objects of beauty 
and curiosity werc Itrought to light, aniong tlienl a 
large number of iriteredting reliefs and statues. Tlie 
casts will be preserved in tlie mnseurn a t  \Irasliing- 
ton, and in duplicate a t  the TrocadBro l l~asenm in 
Paris. Numerous photographs and drawing8 mere 
obtained; and rrieasures have been taken, under tlie 
auspices of the Sniitlisortid~l it~stitutiolt, to reproduce 
several of the more important ruins by correctly 
arranging tlie casts in position with suitable acces- 
sories. Gootl snccess has already been attailletl, both 
in making restorations of ancient terr~ples and other 
ruins, anti ill correc t i~~g recorded ineasurements and 
drawings. 

The correspondence between the prehistoric 
map of Nortli America and the system of 
social development. 

B Y  S. I). PEET O F  CT,INTO?\T, WIS. 
Is introductory retiiarlrs, the author clairned that  

the A111eric;~ti co~ttillerit was peculia~,ly favorable for 
the stutly of pritriitive life. Tlie isolation of the 
coli t i~~ent,and tlie freedom fro111 historical itiipres- 
siot~s, liatl contributed to a uniqtle development. 
Tliere is 110 tritce of a I-Iolneric age. The sy~llbulisrn 
and ~ny t l i o lo~yare llotriogeiieou~. In the eastern 
heriiispliere, me have n~ou~t ta i t i  ranges ru1111ili;r east 
and west, mltich divided race$: here we ii~ltl little 
trace of such division3, ancl tlie people mere to be 
regarded as a u ~ ~ i t .  

Tlle tlieury of the autliur was, that  tlie develop- 
ment of the Nortli-iLtr~ericat~ aborigi~les depended 
upon their surrou~ldings. Dividing the develvprnel~t 
into three successive grades of savagery, barbarisn~, 
and civilizatioli, lie fouitd these ill ~ u c c e ~ s i v e  pard-
lels from colder to marliler cl i t~~ates.  The i so t l~er~nal  
lines of this c o i ~ t i ~ ~ e n t  follow(lo tlot p;zrallels of 
latitude; a ~ t d  due allorva~lce must be niasle for tlieir 
deflectio~is to tlte nortll and soutit, in corlsideriltg 
the effect of cliniate upon tlevelopment. 'I'lie at~tltot- 
differed frorn Mr. I\lo~.gatr 011 certaiti points. Tlte 
production of pottery is not so certain at1 e v i d e ~ ~ c e  
of ernergellee from barbarism as is the pursuit of 
agriculture. JVltiIe AIL.. Mory.tn reyardetl tit(? tlevel- 
opment of village-lifu a3 a disting~lisliing feature, 
Dr. l'eet ltacl f o ~ ~ n d  traces of village-life every~vltere 
among the aborigilies. 

IIIrespect to the origin of the American races, the  
author believed that  sotnc aboriginal tribe5 came 
frurri tile east, arid others fro111 the west. I t  is pos- 
sible that  this diversity of descent can he detectcd 
by careful observation of the tribes OII the l'acific 
coast. 
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The kitchens of the east. Vestiges of glacial man in central Minnesota. 

BY E. S. MORSE O F  S A L E M ,  MASS. BY FIlAXO E. BABBITT O F  LITTLE BALLS, 1RIINN. 

THE author, during his travels in eastern Asia, had 
made sorne observations on the cooking-apparatus 
tliere in cominon use. The Japanese largely eniploy 
a mcre fireplace, over wliich the vessels contairting 
food are suspe~ided by hooks: they have, however, 
two or three kinds of regular stoves of different 
designs. I n  China, stoves of a definite character are 
in use: one was found in (:ailton which was very 
elaborate; it was long, and had lrumerous openings. 
I n  Singapore, there appears to be only one kind of 
stove; and it is of clecidedly primitive construction. 
I n  fact, it is little more than a rough trough filled 
with earth a11c1 sand, on which are laid rough stones 
selkcted with reference to pots of various sizes; and 
the fire is built arriong the stdnes. The Ititclier~s i n  
which these constructiolls are found are invariably 
very dark and dirty. I n  northern Java the author 
found a stove made of arched clay, as half an  
earthen pipe would be if cut through tbe asis of the 
cylinder. This half-cylinder is set with the open 
part down, and fi1.e is built under its arch. Holes 
are cut tlirouglt the crown of tlie arch, to hold some 
of t l ~ e  pots, while others are merely set upon tlie 
surface. 

Methods of arrow release. 

BY E. S. MORSE O F  SALE31, MASS. 

TIIE author recited the rules at  present applied 
in the Anierican system of ai cllery ; the bow being 
drawn with the right arm, the arrow beiiia placed on 
the left side of tlie bow, and three fingers being used 
to llold the arrow. Anlorig the Japanese, a different 
systerr~ prevails: the arrow is placed on the right side 
of the bow as it is held perpendicrrlarly, arid the clraw- 
itrg of the bow is performed with dnly the tlrnmb 
alrd one fiirger on the shaft. China, Japan, and the 
Corea are alike in this manner of drawing the bow. 
Arnong Indian tribes, the metlioils of alrom-release 
differ very widely. I n  getierdl it nlay be stated that 
our system oE arrow-release (\\.hich the anthor des- 
ignated as tlle Saxon method) is substantiallv the 
s , w e  ar tha t  of the majority of Ellropenu races, 
tlie modifications of the systenl arnong nott l ~ e n ~  
being important. 

Tlie Japanese use a glove with a heavy thumb, and 
sornetimes a heavy ring on tlie thumb. Mr. Morse 
evllibited the Japaneye archery-glove. I t  has a fill-
ing of wood and pitch in the thumb, whicli aids in 
grasping the amow. H e  considered tliis glove t l ~ e  
best of its kind. 

Our. sy5teln of three-fiuger release is certainly as 
good as any other, and probably is tlle best. With 
t111s system our archers-for instance, some in  
Ohio-are able to outshoot any Indian, tried by all 
the usual tests. As to tlie niethods of stringing tlie 
bow, the author hiid not been able to find n~ucl i  
uniformity. A of different rnodes~ ~ u n ~ b e r  Mere 
exhibited. 

INthe absence of the author, this paper was read 
by Nr. Upton. 

The field of the iliscoveries detailed in this palter 
lies on tlie bank of the  Mississippi river, in central 
Minnesota, about one hundred n~i les  north-west of St. 
Paul, and within the township and village of Little 
Falls, Morrison county. Irr his report for 1877, P ~ o f .  
N. H. Winchell, state geologist of Minnesota, de-
scribed certain rudely worlted pieces of quartz dis- 
covered by him in this locality. Tlie author of this 
paper describes a discovery of ~vorlred bits of quartz 
in a m u c l ~  oldcr stratuni than tlie one explored by 
Professor Winchell. 

Fragments of sharp, opaque quartz were found by 
the xutlior in 1879, in a gap or notch, cut by d ~ a i n -  
age, in ail ancient river-ter~cice, which has an  eleva- 
tion of trrenty-fire feet above the pie>ent river. The 
gap had been deepened by use as a ~vagon-traclr, 
w hich has latterly become a high\\ ay. Ultinrately 
the source of tliese fragmrirts was traced, and found 
in the forrii of a thin layer, situated from ten inches 
to two feet above the point in the notch where Miss 
Babbitt began her discoveries. 

Tlie anciei~t terrace consiits of stratified g r a ~ e l  and 
sand. The layer of quartz-cllips extended in a nearly 
horizolital plane irit,o the terryace, and was partially 
hrolier~ up on the edge where the gap, with its magon- 
road, had disturbed a portion. Both the inferior and 
superior planes of the quartz-bearing strat11111 were 
sharply defined : its thicltness averaged a few inches, 
varying a little with tlie size of inclutled pieces. Tlre 
quartz-bed rested upon a few inches of sandy soil, 
wliich passed downward into a coarse water-worn 
gravel immediately overlying till. Above the quartz- 
bed, stratified gravel ant1 sand extend up to the sur- 
face of the termce, xhich  is twelve to fifteen feet 
higher than the plane of the quartz. The pebbles of 
tlie gravel lying clirectly on the  quartz were sriiall 
well-rountleti, and less angular than those of tliegravel 
below. These observations show tliat the quartz- 
chips were spread origiiially upoil an  aricient surfact: 
that mas afterward covered deeply by the ~norlified 
drift tliat forms the terrace. Tile quartz-chips and 
implerue11t.s cliscoverect by Dr. JVincllell were in the 
upper stratum of the terrace-plain. The two sets of 
objects carlnot be synullronous in deposit: between 
the periods when they were left tliere, an interval of 
time ~ n r ~ s t  have 1)assed suffivient for the deposit of 
tvvclre or fifteen feet of nlodified drift. 

The specinlens are lrlost,ly srnall, arld very nltmer- 
nus. Among tliein are some of a type unknown to 
the author, of which the niost fii~ished have delicate, 
fragile edges, forntecl by a single thin leaf of the  
quartz prolonged beyond the mass of the object in 
a series of niinnte, irregular notches. The speci- 
Inens of different types were found ill groups, each 
of its own type, in this deposit. Sorne are thus de- 
scribed : 'Axe-lilie quartzes,' ' rasl~ing-stones,' ' long 
prong-sllaped objects,' 'lianimer-stones of differe~lt 
shapes, sharp pieces adaptable as cutting-blades, and 
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a great inany sharp and long splinters.' They are 
made of many different varieties of tlie quartz niin- 
eral; but the greater part appears to have bee11 tal,en 
from quartz-bearing slate in the ~ic in i ty .  Numbers 
have evidently been fornied from water-worn pebbles. 
Objects shaped from some special va~ie ty  or tint of 
quartz were found generally together in loose groups 
of two or three to a dozen pieces. TVliere a piece IS 

of large size, the chips surrounding it are usually 
much smaller. 

Professor Henry W. Hagnes of Boston, to whom a 
collection of tlie specimens was submitted, has writ- 
ten, that he believes some of them to be i~nplements; 
many, chips and refuse struck off in the ~ o ~ l r ;  maliy 
are natural forinq, and a few are rolled pebbles. 
Those whicli he tliinks are implements, lie suppose3 
were held in the hand of tlie workman; inasses of 
quartz were fitted for use by l~aving most of their 
projections battered off by another stone. IIe be- 
lieves, also, that  he has found traces of moss or 
leaves being used to soften the rougliuess of these 
implements when held in the hand. 

Nr ,  Warren Uphani, assistaut of tlie state geologi- 
cal survey, contributed the following statement on 
the subject, sliowing how man could live wliile the 
~nodified drift was deposited, and how relics of his 
work might be enclosed within that formation. H e  
says, -

"As soon as the ice had so far retreated as to 
uncover the present valley of the Mississippi liver 
in lllorrisoli county, the deposition of the modified 
drift, constituting tlic terrace-plain in which are 
fou~ld  the quartz cliippings, ensued, during tlie con- 
tinued retreat of the ice. It seems very probable, 
that legetation and animals followed close upon the 
retiring ice-border; and that even man, who lived 
near tlie Atlantic coast in this closing stage of the 
glacial period, as abundantly proved by recent dm- 
coveries in the drift-gravel near Trenton, N.J., may 
alco have lived 11er.e at  that time, and occupied the 
Ih.lississippi valley tlirectly after tlie ice-sheet retired. 
JTT\'hilr,the deposition of the vallry-drift at Little Falls 
was still going forward, men may have lived t l ie~e ,  
and left, as the remnants of tlieir manufacture of 
stone irnplements, the niultitude of qilartz fragments 
liere described. By the continued depoait io~~ of the 
modified drift, lifting the river upon the surface of 
its glacial flood-plain, these quartz-chips were deeply 
buried in that formation. The date of this valley- 
drift must be that of the retreat of the ice of the last 
glacial epoch, from whose meltillg were supplied both 
this sediment and the floods by whicli i t  was brought. 
Tlie glacial flood-plain, beneath ahose  surface the 
quartz-fragments occur, n a s  deposited in the same 
manner as additions are now made to thc surface of 
the bottom-land; but the flooded condition of the 
r i ~er, by which this is done, mas cloubtless maintairied 
through all the warm portion of the year, while the 
ice-sheet was being nieltetl away upon the region of 
its head waters. I n  spring, autumn, and winter, or, 
in exceptional years, through m u c l ~  of the sutnmer, 
it sea~ns  probable that the liver was confined to a 
channel, being of irisufficient volume to cover its 

flood-plain. A t  such a time this plain seems to linve 
been tlic site of hninan l~abitations and industry, as 
shown in this paper. After the complete disappear- 
ance of the ice from the basin of the upper Missis- 
sippi, tlie supply of both water and sedirnent was so 
di~ninisl~edthat the r i ~ e r ,  from that time till now, 
has been occupied more in erosion than in deposition, 
and has cut its channel far below the level at  which 
i t  then flowed, excavating and carrying to the Gulf 
of lllexico a great part of its glacial flood-plain, the 
renlnants of whicli are seen as high terraces or plains 
upon each side of the river." 

An animated disc~ission follon-ed the reading of 
Miss Babbitt's paper. Mr. Patnam referred briefly 
to the discoveries rnade by Dr. Abbott in New Jersey, 
soriie of which are ~inq~iertionably artificial prodnc- 
tions, and prove that Inan resided in that  region 
prior to tlie last glacial deposit, or, as some claim, 
between two glacial deposits. The diqcoveries made 
here see111 to be of the same character as those in 
New Jersey. Their age belongs to geologists to as- 
certain. He considered tlie discovery very important, 
and the paper one of great value. Rev. Mr. Peet 
tool< issue with Mr. Putnarri as to the value of the 
discoveries, and thought, that, if paleotiths liad to 
depend upon such a sllallow foundation as mas fur- 
nished by these alleged discoveries, the matter wonlcl 
better be dropped. EIe thougllt there mas absolutely 
no evidence tha t  the specinlens cliscovered by Miss 
Babbitt were the work of man, and was of tlie opirlion 
that the whole theory was without any foundation 
whatever. 

A classification of the sciences. 
B Y  J. W. POWELL O F  WASHINGTON, D.C. 

TITIS is an endeavor to classify sciences in the order 
of the evolution of pherlomend, and n i t h  reference 
to complexity. The first group of science, relating 
to pliysics, the author divided into inolecnlar, stellar, 
and inecl~anical sciei~ce. I n  tlie second group, the  
biological sciences, he placed botany aricl zo6logy. 
In  the tliird group, anthropology, we have pyschol- 
ogy, sociology, philology, technology, and philosophy. 
Geology is a compound of the first group; paleon- 
tology, of the second. 

Tlie following suhdirisions of the thircl group 
were suggested : As branches of pliilology : 1. sign 
language: 2, spolten la~iguage; 3. written language. 
Untler trclinology : 1. activital ; 2. regulative; 3. 
ethics. Under pliilosophy: 1. mytliology ; 2. mcta-
physic; 3. scientific. Technology is also either 
i~~dus t r i a lor aesthetic. The author explained in 
further detail tlie reasons for this order of classifica- 
tion, and the relations of the members of different 
qroups to each other. 

List of other papers. 
THEfollowing additional papers were read in this 

section, some of tliein by title only: An ancient 
village of the emblematic mound-builders; caches 
guarded by effigies; efEgies gnuding the ~ i l l a g e  and 
sacrificial places not far away; 11igll places coilnected 
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with ancient villages; Tlie rcligiou.; s t ruc t~ues  com- by E. E. Chick, by F. iV. Pz~tnanz. Accidentq, or 
mon to villages in prehistoric time, by S. U. Peet. mode-signs of verbs in tlie Iroquois dialects; Studies 
An  abnormal 111unari sliull from a stone grave in in the Iroquois concerning tlie verb ' t o  be,' and its 
Tennessee; A new stand for mouuting sliulls, devised substitutes, by Ermiitnie A. Smith. 

PROCEEDINGS OF SECTION I. -ECONOMIC SCIENCE AND STATISTICS. 

ADDRESS O F  PIiANICLIN B. HOUGII O F  
LO W V I L L E ,  N Y. ,  VICE-PILESIDENT OF 
II'fIE S E C T I O N ,  A UG.15, 1883. 

THE NETIIODS OF STATISTICS. 

I INVITE your attention to a f e v  tliouglits upon 
the methoiln of stntistics- usiiig tlie ierrri ' st,:~tis-
tics ' iri its broadest sense, as a ' state~nent of facts.' 

The  subject naturally divides itself into two dis- 
t i~ i c t  operations, -tlie collect,ioil of the data from 
~vliicli information is to be obtained, aiid their classi- 
fication in a mariner that, sliall w i t l i o ~ ~ t  error, and 
witli the least labor, present the results iii a form 
most coiirenient for use. 

Co~n~nencil lg collec-witli the first of these, - the 
tion of facts, -it would be needless to rem:~rlr, that 
every thing depends upon the simplicity, accllrncy, 
arid completeness with which tlicy are obtained, and 
tliat by no subsequelit operation can their errors be 
eliininated, or tlieir deficiencies satisfactorily sup-
plied. 

I t  may be remarked, in general, that no intelligent 
person, business firm, or corpora ti or^, can safely begin 
any enterprise, -nor can nny government, from the 
lowest iliunicipnl to the highest nntiorial form, urlder- 
take ally measure with prudence, -~vitlioat first 
knowing all that  can be ascertained beforehalld coil- 
cerr~iiig it. 

111private business, inquiries are naturally macle 
as to tlie cost aiid the profits. If i t  reqtrires the use 
of a raw nisctcrial, tlie parties will endeavor to malie 
theinselves sure as to its abuiidarice,-- the probability 
that tlic supply will be in:tii~taincd, -or, if it be of 
limited aniount,,'the iluaiitil,y, and the time tliat i t  \\rill 
liold out. Thcy mill need to liriom the changes that 
inay happen iri amount, quality, ant1 cost; mid similar 
inquiries will be inacle as to tlie expenses that mag be 
incurrecl while in their hands, -tlic cliar~ces of loss, 
or of change in value, -and, finally, the cslexit of the 
dernand for wliatevcr may be the product of tlieir 
skill, inclustry, and inrrestrnent, its prob:lble lierina- 
rielice, aitd its tendencies to Chnnge. 

Tliesc questioi~s, being well corisiclered in tlic hcgjn- 
ni~ig,  will enable the careful operator to avoid losses 
from imprudent investment, fro111 over-supply of the 
marliets, or frorii the tlepression of receipts below 
tlie limits of cost. 

T33- a train of reasonirig analogous to this, those 
intrusted with the goverrimeilt of towns, cities, or 
states, may (leteririine as to horn far the cost arid 
niairitenance of public enterprises will be justifiecl by 
the results; but with this difference, tlint the bencfits 
or lxofits, i~rsteacl of bcing mcasured hy a nioncy 
value, are often to be foul~ti in ail ad\-anceil~ent of 

the l~ublic welfare, and in the security, convenience, 
and prosperity that  may ensue. 

But, whether in private enterprise or public under- 
talting, we may attribute success alike, in both, to an 
attentive notice of the facts and the circumstances 
upon which they depend; and, if loss or failure fol- 
low, the reasons rnay very generally be traced to igno- 
rance or iiiatterition as to the tacts and probabilities 
that should liabe been Briorvn beforehand. 

These thouglits lead us directly to the point we are 
first to consider; viz., Iiom sliall the linowlcdge of 
the required information be obtained ? In  the prim- 
itive way (and for a srnall business this niay be the 
best one), the person will, from his o ~ v n  observation, 
'look over tlic. ground,' and consider the various 
poirits to be talren into the account. H e  will mahe 
inquiries of others, as to the supply, demand, pros- 
pects of competition, and the like; arid tlins accumu- 
lnte a certain amount of information, upon the extent 
an11 accuracy of which, his success or failure will i n  
a great deqree depend. 

bd~a r i c ing  a step farther, me find, in most great 
i~iclustries and interests of the country, that  those in  
the same business or gursait, whether in the arts or 
sciences, or in financial operations, lionever they inay 
lle influenceel by local iivalries or petty jealousies, 
are constantly tending to thc formation of associa- 
tions or societies, for the ad.vancerne~lt of their corn- 
man interests. Thcy meet tor the discussion of 
methods by which expenses rilay be saved, or profits 
increased. They inquire of oiie another as to tlieir 
expelience or observation upon doubtfnl points. 
Tliej seek to gatller light and aid from science, to 
stiniulate ant1 rc~vard invention, ancl to excite rivaf- 
ries i11 tlie comparison of ilnproled proclucts. 'rliey 
discuss fillancia1 and national questions that lnay 
affect their welfare; and not unfrequently they ap- 
point committees or agents, from their own nunl-
bey, to gather statistical facts and details for their 
own use and guidance. 

We considcr tlie i~iforination thus obtained, as de- 
serving high rank in point of accuracy. I t  is chiefly 
taken from records, ~vi thout  a inotive for conceal- 
ment or e>asion, and with a full linolvledge that self- 
deception and loss mould result from error, whether 
above or below the truth. 

From this cornllined experience, each member who 
participates obtains a stariclartl for coinparing his own 
rcsults with tlic geneial average. H e  canilot afford 
to fall belorv it, and lie has the strongest motives for 
reaching the highest llnlits that have been reached by 
o the~s .  

Still these statistics, h o ~ ~ e v e r  n ~ a yaccurate they 

be, are necessarily spc~cinl, and often tcchnicnl ill 

their nature. They ca~rliot be colripared 1%l th those 



