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the  medical profession cannot be  discriminated against, any  more 
than the members of any other  profession o r  trade. T h i s  tlecision 
will, we  presume, b e  appealed from, and  the  final result will be  
watched with interest. 

W A S H I N G T O N  S C I E N T I F I C  X E W S .  

Zufii Mythology and lieligion: a Valuable Coniribution to Anthio- 

pology. - T h e  Life-History of Trenia Pectioata : Does the 

Presence of this Parasite explain the Winter-ICilling of Sheep ? - 

The Functio~l of the Bone in Anchoring Implanted Teeth : 

Re.;ult of I ) r ,  W. M. Gray's Investigations. -Some Recent Dis- 

cussions of Target-Shooting. -Obscure and Conflicting Phenom- 

ena of the Drift North of L.ake Ontario. -- Soiirces of Et.ror in the 

Tletermination of Atomic Weights. -The  P~ist ine Flomes of the 

Indian Tribes of this Continent. 


Zuiii Religion. 

'TIIE aiiliunt rneertng of T h e  Woxnen's Anthropological Society, 
held Marcii 8, was zi ~ n e ~ n o r a b l eone in tlie history of that  organiza- 
tion. T h e  paper of the  evening \vas reatl Ijy Mrs. 'T. E. Stcrenson,  
the  president of the society, on  the Zufli religion ; ant1 tlie rnnsl ;.c- 
complished anthropologists ill Washington,  \vho were prese:It ns 
guests, pronounceti it, in the  conversational tliscussion \vliich fcl- 
lowed, to l ~ e  the  best p~esenta t ion  of a savage religion yet wr i t t e~ . .  

I n t r o t l ~ ~ c i n gher sul~ject ,  hlrs .  Stevenson saiil, that, accortling to 
Zuni tradition, a!! Indians entered this worid in the far  Xorth-west, 
having ascentlet1 tliroiigi-i three loiver 1%-orlds before illeir ;ltlvent 
here. " T h e  Zuiii came to  this \vorltl I)y tlie cornmnntl of the Sun," 
she saitl, " who sent his sons, Ail-ai-11-ta anti Ma-a-se-\\re (t\vo 
little war-gods) a s  !)eat-el-s of liis message, ant1 to guide the111 to llis 
presence. They  asccritletl from the lower \vorltl through a huge 
reed. Po-shai-yaii-tka, the high priest of the  Zuiii, follo\.;etl ini~l~etl i -  
ately after the  gocis, T h e  other priests came next in sl1cceshiot1 ; 
theri the eight original medicine ortlers arltl all carni \~oroils  aiiirnais. 
Upon reaching this worltl, the Zuili for the first time I~elielt! tlie 
light of clay, ant1 they bowetl to the  earth,  ailtl liitl their faces in 
fear. It was  tliscoveretl by tlie light of (lay that the % n i ~ i  possessetl 
long, hairless tails, ~vhicl i  Ah-ai-u-ta a m p i ~ t ; ~ t e t lnri111 his s tone 
knife. Accorciing to the wort1 of tile presciit priest of the \\:;irricjrs, 
tile people also had long ears, reac!iing to  the gi-ountl, which they 
rolled antl tietl u p  by clay, Irhile :at night ~lieji s t  i-1-eil as a t~et l  anti 
covering. 

" T h e  Zilili tlo ~ i o t  believe tliey existed in iilterio;. \vorltls a s  
animal species, other  than Zuili tl~einselves, with tllrir ;:reat eal-s 
a n d  hairless tails. Tlie  other  anininls coultl comiiii~nicate with 
ther i~a s  between tnan antl Inan. These  anitnals were si11)criot- to 
the Zufii, antl were then, a s  now, niediators i)et\z~eeii then) ailti the 
gotls. They  held all lnetlicine secrets, wliicli they r r ~ ~ e a l e t l  to  tile 
Zuili only after  corning to  this worltl." 

Mrs. Stevenson then enumerated the rnetlicirie ortlers in tlie siic- 
cession in which tliey reached this \vorld. " T h e s e  ortlers." she  
saitl, "also tlie priests of the cardinal points ant1 others, brought Inany 
11recious articles froni the lower worltl, which they carried on their 
l~aclcs in sacretl blankets, the  E-to-ne being the  most  valuetl fetich 
they brought. T h e  E-to-ne is a miniature sarcophagus, in which 
two frogs antl two tatlpoles, the first offspring of the frog, seeds of 
cotton, and  other  vegetation, a re  incasetl. O n  the  top of this s tone 
case a re  eight te-lik-yi-na-we, o r  plume-sticks, laid lengthwise, 
about  all inch of each one projecting over the  etlge of the box. 
Between tlie eight plume-sticks is a n  ear  of corn representing the  
mother-corn, o r  fecuntlity. T h e  case is wrappet1 with a piece of 
ancient cotton cloth, antl arountl the n.hole a r e  str ings of turquoise 
and  ko-ha-qua beatls. In  some instances tlie E-to-na is so  heavily 
wrappetl with beads that  nothing else is to b e  seen except the  pro- 
jecting entls of tlie plume-sticks. On the  entl of each stick abreas t -  
feather of the  eagle is attached, pentlent, by a cotton cord of native 
manufacture. T h e  Order of Rain has, in place of the  E-to-na, a 
female stone image, eight inches high,- the  Wi-ha-tsan-na Ah-
win-tsi-ta, the  great  niother of all infants. 

" T h e  Order  of the Ha-lo-o-que has,  instead of tlie E-to-na, a 
s tone knife, the  destroyer of all enemies. T h i s  knife is about  twelve 
inches in length." 
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After  enumerating the other  medicine orders, Mrs. Stevenson 
gave in very brief outline the story in connection with the forming 
of the  Ortler of the Hunters ,  a s  follows :-

" A  strange people were discovered by certain ancestral gotls. 
T h r e e  of the  gods  were captured, ant1 a battle w a s  the result. T h e  
lines of the enemy were protectet! by the tCha-que-na, the keeper 
of all g a m e  : she passes to and  fro, shaking a rattle. Great  efforts 
were rnatle to kill the  woman, and ,  though many ar rows  pierced 
her  breast, she still continuetl to walk, and  shake the  rattle. T h e  
war-god, Ah-ai-u-ta, finally tleclaretl she was  carrying her heart in 
the rattle : lie aimed his a r row a t  tlie rattle, s truck it, atid the  tCha- 
que-na fell tlead. It w a s  now a n  easy mat te r  to rout the  enemy 
ant1 enter  their home, which they ditl, opening the wall that  en-
closetl all game, permitting it to g o  where it woultl, anti thus  the  
g a m e  spreatl over the  earth." 

T h e  stories of tile origin of the  other orders were also giver? 
briefly, and  then >XI-s. Stevenson continuetl tlie Zulii account  of 
their establisliment in their present home, a s  follows : -

" Po-shai-yan-tka tlitl not remain long with his people after  reach- 
ing this worlti : he travelletl with them for a t ime soutliwartl, then, 
separ:iting from tile m;ii;i party, he, accompanied by the orders of 
the  Ye-we-e-clue antl Shu-tila-a-que, liis wife, I-ya-ti-ku (who \\,as. 
very benutiful a i ~ t l  gooil), ant1 all the anim;lls that  came to  th i s  
\vor!cl \\:it11 him, traveiletl far to the east. then ~ 0 ~ 1 t h .  A long- t ime 
was  ctinsunittl in his joilr~>cyir?g, ant1 11- 1)uilt many villages on the 
Ivay, and,  titially reaching the Rio Grantle, 11uiIt houses in tlie cliffs. 
'These the Zuiii 1oc;lte a s  the line of Cavate houses west of tlie 
puehloq of Sail Jt1;11-1 ailtl Santa  Clara, in Ye\v AIexico. ?'hey ex-
tentletl sollie thirty riiiles a l o ~ l g  the right !,ank of ilie Rio Grantle+ 
T h e s e  ruins a re  lino\vr) to !lie Z~iiIi a s  the singing h o a i e  of Po-sliai- 
yzm-tlta ; for i i  was liere ~ ! I Lniiitnals gavc to Po-shai-i.,in-tita their  
songs :inti inrtlicine srcrets, lie iri t s r n  itlstructiiig tlie people. 1'0-
shai-yan-tka, hefore separ:~ting froill !)is peoplc, :;ns:e to the111 tlie 
prie5t U:rn-a-o-ioo-a to 11e to thein a father in his :~i,sence, lie 
i ~ r o i ~ i i s i n g  Oltl Zuiii zu ~ e r u r l l  to thein, ,,vllere\.er !hey t:!~g'n: he, 
priests >ay they ,!re \venry \vi,11 !vafeliing foi. hi!; i c t u ~ . ; ~ .Tl lc  
nailie of t l ~ i s  tlrpartetl priest is so rrrererltly heltl 1 1 ~these ~ ~ : o ! ~ l c ,  
[hat  i t  is scltlom iiiitntioneti e.rci:p!irlg in prayel, ;inti e;ic:h clay 
1x>1yrrs of supl~iicatiori are rnaile for !:is return. T h i s  priesi is be- 
lierctl t ) ) ~tile Zuiii to h e  the hloi!tezuil~a icno\vil it1 ?Ir:;rcan hislor).. 

" 'The Zufii, let1 hy the \var-gotls, ti-a~~elletlIliany j ears  to the  
sout11, then east, stopping oftcn to l~uilti ~:illages. ~.v!~erc :ilt.) for :i 

time livetl. I3esides the thirteen inedicint oi-dels o f  Ztifii, iherct i':, 
an ortler to \vIiich 1 referred in a paper previously preseiitetl !,efur-; 
this society, -tile Ortler of the ICoIc-lio, the niyt1iologic:il p ~ r i o i l .  
It \vill be rernembrretl t l ~ a t  I mentionec! in tha t  paper tile transfer-
~iiatioti of a 11oy aiitl girl upon a mountain-top, wlin hat1 b e r r  sent 
j ~ iadvance to look for a place on  which to build n village. 'liter 
tlie trailsfol-inatiori, the  youth descentled to  tlie plains below, swept  
his foot tiirough tile santls, a t ~ t l  created a river and  a lake, ant1 ill 
the lake a group  of houses, the  centre one being thegrea t  assembly- 
house for the  Kok-lto. T h e  first three gentes to cross this river 
ivere the Sand-hill Crane, Beat., ant1 Corn.  T h e  women were 
afraid, anti tiroppetl their cliiltlren into the  w a t e r ;  ant1 the  little 
ones were transforrnetl into clucks, snakes, lizartls, etc., and  after- 
wards  changed into the Icok-ko, becoming ancestral gods.  T h e  
three gentes who lost their cliiltlren composetl the  Grtler of \.Vood, 
and  this order, after becoming cliiltlless, t leter~nined to  leave their 
party, antl g o  in search of their beloved priest Po-shai-yan-tka. 
'rom this point the  ZuBi atlvanced eastward some sixty niiles, 
l o c a t ~ n g  upon the  present site of ZuBi. T l ie  present village, ho\\r- 
ever, was  built upon tlie oltl vlllage after  their return from a mesa 
near by, upon which they livetl for a long period, and  where exten- 
sive ruins a re  now to be seen. 

" T h e  Wootl  Order, after separat ing from the  ZuBi, took first ;t 

northerly course, then easterly, reaching the  Rio  Grande,  antl pass- 
ing  clown this river till tliey a t  last found the  home of the  much- 
longed-for father. Dur ing  this journey they built four villages 
about  equal distance from one another,  remaining a t  each village 
four years, which words, however, according to Zuiii tradition, refer 
to periptls of time. This  ortler fount1 the  home of their father, Po- 
shai-yan-tka, guarded by formitlable sentinels. The first w a s  a 
mountain-lion decorated with two eagle-plumes, -one at tached t o  
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t h e  back of his neck, and one on top of his Ileatl. As the order 
approached, the ~nountain-lion arose and advancetl, angry ant1 
growling ; but upon the presentation of the plume-sticks, with 
ivhich the order was provitled, and their sprinkling upon him sacred 
meal, he became gracious, and invited them to enter into the house 
of his chief. Five other animals, sentinels, had to be propitiated in 
like manner - the bear, I~atlger, white wolf, eagle, and mole -
ere the Ortler of Wootl reached the presence of the great priest. 
They were welcorned by Po-shai-yan-tka, who toltl them they must 
remain with him for a time, and he taught by him. Many years 
Iiatl elapsetl since he had separated from his people in the far north- 
'\vest, ant1 there were many villages surrounding the home of the 
.priest. Po-shai-yan-tka, desiring that others of the Shiwina or 
Zuiii should also be taught, cominandetl their presence through his 
messenger, the ~ i ~ h t n i n g .  Upon the arrival of the orders, Po-shai- 
yan-tka commandetl all to gather into groups ant1 listen attentively, 
'for he was about to instruct them in all the medicine songs and 
dances, the songs to be  sung in winter, anti the songs for summer. 
T h e  winter songs must not be sung when the sun was hot, nor 
must the summer songs be sung in winter time. Each group was  
provitletl with a pottery tlrunl, vase-shaped, the opening coveretl 
with hide. But one drum-stick, the Nit-tsi-tKi, was usetl to each 
drurn. This druni-stick was brought from the interior worltls by 
Po-shai-yan-tka, and, like all articles that came to this world with 
the  Zufii, is of special value ant1 significance. 

" The  leatler of each group beat upon his drum. All the Shiwina 
,or Zuiii paitl special attention, ant1 heart1 the songs straight, ant1 so 
eme em be red them. 13ut the people of the many villages did not 
hear straight : therefore the songs sung by the Zuiii at  the present 
t ime are the only authentic songs of Po-shai-yan-tka. Healso gave 
-to theni all altars of wood anti sand, instructing the people how to 
nlake them. The  metlicirie and songs carne from other animals, 
hut  knowledge of the altars sprang directly from Po-shai-yan-tlta. 
i n  the heart of Po-shai-yan-tlta the knowledge of all earthly things 
.originated. The  altars were strictly guarded by the animals (luring 
the season of instruction, ant1 the people were cornmandetl to have 
-the altars they matle guartled In the same manner, the animals ns- 
suming relative positions. And since that time these altars have 
been guarded by stone animals which were once living, but were 
converted into stone by the great fire that swept over  the earth. 
Trees were likewise collvertetl into stone. T h e  size of the image -
depentls upon the length of time the animal was sul~jected to tlie 
fire: the longer it burned, the smaller it became. Thus  thrse 
,people account for the diminutive size of their anillla1 fetiches. T h e  
Zufii returned to their home, bearing with theni the promise of Po- 
shai-yan-tka's return. Po-shai-yan-tka then commantletl the lion 
to  make his home in the north for all future time, a s  the protector 
.of the north. T h e  bear he sent as  protectorof the west, tlie hatlger 
to  the south, the white wolf to the east, the eagle to the heavens, 
and the mole to the earth. All other animals he scattered overthe 
face of the earth." 

T h e  lack of space forbids giving in this ahstract Mrs. Stevenson's 
esceetlingly interesting tlescription of the ceremonials of the tliffer- 
ent orders. Gaining the entire confidence of the ZuBi, she adoptetl 
their dress, paintetl her face, ant1 witnessetl all their secret I-ites. 
Speaking of tlie necromancy or magical arts  of the Ortler of the 
Ooh-hoo-hoo-ooh-clue, she says, -

" One of their tl-iclts is for two persons to draw a rope to and fro 
across the botly of another until it appears on the opposite side. 
Another is to pass two breast-feathers of tlie eagle through the 
flame of a lamp, bringing out two charred bits, and, after manipulat- 
ing for a time, pressing the bits to their nude breasts, repr-oducing 
the  feathers in all their original beauty. Mush is rnatle ant1 rolled 
into s~i-iall balls, ~vhich are passetl to tlie ~nernt~ers  of tlie order to 
eat. T h e  $7-esiz'd&zYniet/r then tlips two eagle-plurnes in nletlicine- 
irater, ant1 sprinltled it upward, calling upon the eagle-got1 of tile 
heavens to convert the mush into stone. T h e  balls are again 
passetl, when they are found to be a s  hard as stone. Again the 
plurnes are dippetl into the medicine-water, and sprinkleti to the 
fire, with the recluest that the goddess reconvert the stones into 
inush. Hot  water is made cold by the same process, with tlie 
deathers, and again heated by calling upon the godtless of fire." 

T h e  Wood Order are very clever at  legerdemain. Mrs. Steven- 

son says, "When I first witnessed the swallowing of the knife, I 
was  inclined to think it a reatly trick. A youth approachetl the 
altar, ant1 clipped the ends of two eagle-plumes into niedicine-
water, and, after touching his breast with the plumes, he danced 
wildly before the a l tar ;  then he reached behind the altar for his 
knife, which he held upwartl while he danced, at  times distorting 
his t)ody, and throwing himself almost prostrate; then he woultl, 
with a graceful gesture, turn and suddenly fall on the left knee, 
immediately in front of the gayly decorated altar, with his back to 
the altar, he facing the east, and, throwing his head back, run the 
swortl down his throat, leaving nothing but the hantlle to be seen. 
This feat was repeated three times, when the eagle-plumes were 
again dippetl into the medicine-water, and touched to the mouth. 
T o  convince lilyself the knife was genuinely put down the 
throat, after long persuasion, I intlucetl a youth belonging to the 
ortier to swallow the knife. This was done in secrecy. T h e  youth 
removed his hend-kerchief, and took off his leather belt ant1 pouch, 
and, after repeating a long prayer, he placed the knife in  his mouth, 
running it down the throat to the hantlle. I am toltl death is 
sornetimes the result, but this is always attributed to a bad heart." 

In closing, Mrs. Stevenson saitl, "The  brief account which has 
been given of the metlicine orders of the Zufii is perhaps sufficient 
to convey an understantling of this interesting phase of the pueblo 
life of North America. T h e  dignitary, who is usually called the 
' niedicine-man ' among our Intlian tribes, is something more than 
the term implies in civilization. The  rnetlicine-man is both priest 
and doctor, and, by reasou of his priestly office, he soinetirnes he- 
comes a jutlge. T h e  mythical beings with whom he holds con-
verse are the gods of his people. They are the persons \vho bring 
evils, or preserve from evils: they bring health or disease, they 
bring peace or war, and they bring plenty or want at  harvest time. 
Thus  in all respects the gods are supposed to holtl within their 
power all prosperity and all adversity. So the priests stantl be- 
tween the people ant1 these gods, and lly means of ceremonies, in- 
cantations, ant1 many prescribed ol)ser\rances, the gods are induced 
to preserve from evil ant1 bring happiness. T h e  ~netlicine practices 
of the Zufii are therefore religious observances and ri tes;  and the 
tlaily life of the ZuBi, untler the guidance of their priests through 
the agency of the medicine order, is so controlled that every act of 
life assumes something of a religious character. T o  them their 
religion is fraught with much f ea r ;  to them it brings many trials, 
many privations, and 11iuch suffering. Notwithstanding this, they 
tlerive from it much amusement anti great joy, and in it all their 
hopes ant1 aspirations are centred." 

Early Stages in the Life of Taenia Pectinata. 

Thousands of sheep ant1 larnhs perish every winter on the 
ranches west of tlie Missouri River. They are not apparently 
afflictetl with any disease. They are weak ant1 lean i n  the fall, and 
simply seem to be unable to withstand the severity of the l~lizzards. 
The  Bureau of Animal Intlustry, of the Agricultural Department, 
has been engaged in an investigation to ascertain, if possible, the 
cause of the weakness of the animals that perish, and Mr. Cooper 
Curtice visited the West in the prosecution of this work. An ex- 
amination of the viscera of slaughtered sheep and larnhs, fat and 
healthy ones as  well a s  those that were weak and lean, tlisclosetl 
tlie fact that they were almost ~vithout exception infected with tape- 
worms, which were found in the cluodenum and gall-tluct. In the 
latter they were frecjuently so numerous as  to close it up, a11tl cause 
a suspension of its functions. 

For the purpose of continuing his studies, Mr. Curtice brought 
from tlie West a nuinher of lambs, w h ~ c h  were killetl at intervals 
and their viscera exarninetl ; and this material having been es-
hausted, and it being inconvenient ant1 expensive to obtain more, 
he turned his attention during the past winter to a stutly of the 
early stages in the life of the Xze/zi,z ~ e c t t i z n t ~ z(cornmon unarmed 
tape-worms of the rabbit). I n  studying these, Mr. Curtice thinks 
that he has made some interesting discoveries, whicll he  presented 
to the Biological Society of Washington at  a recent meeting. 

T h e  variety examined is fount1 abundantly in neal-ly all rabbits in 
this locality. T h e  life-history of the armed tape-worms of man 
and dogs has long been written ; but that of tlie unarmed species 
inhabiting our domestic animals, especially cattle and sheep, is a s  
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yet comparatively unknown. As far as  has been ascertained, the 
life-history of the Taenia#ecti~zatais embraced in two stages. T h e  
first covers the development of the ova into the embryo, which is 
ready to leave the parent Taen ia :  the other covers the period of 
growth from the youngest forms yet found in rabbits to the adult 
stage. The  life of the Taenia from the time they leave the first 
rabbit as  an embryo, until they are found as  young T~zcttz'nin the 
second rabbit infected, has as  yet been unascertainetl. Among the 
theories that have been advanced, is one that they pass this stage 
upon the ground, are eaten by insects, snails, or crustaceans, and 
that  these are then eaten by the rabbits. This, however, is only a 
theory, a s  none have ever been found in snails, insects, or crusta- 
ceans. 

It. was h/Ir. Curtice's gootl fortune to find a rabbit which hat1 
recently been infected with these peculiar parasites, none of which 
were over three centimetres in length, many of them being less than 
five ~nillimetres long. There were more Taenira in that rabbit than 
any he had ever seen before, -about eighty-five. Among the 
smaller Taezia  were several specimens that showed the stages of 
development from non-segmented, armed forms, to seg~nented,  un-
armed forms. Mr. Curtice showed to the society specitnens illus- 
trating the different stages. 

T h e  youngest forms detected were not the smallest, but measured 
about one-half a centimetre in length. They contained, in atltlitiou 
to the four suckers, a cup-shaped cavity in the place of the rostel- 
lurn. Around the border of this cup-shaped cavity were situated 
eighty-five or ninety hooks. The  older specimens show a similar 
cavity, with no hooks. Still older ones show no cavity at  all. All 
of these were in the non-segmented stages ; but other forms, some 
of them smaller, were without signs of hoolts, ant1 had already 
begun segmentation. 

Xlr. Curtice compared these stages with sinlilar stages in Taenin 
serata, and said that the youngest stage of the Taepsia $ectifz(zztrla 
was probably a cysticercoid stage, and not the cysticercal, and that 
this was indicated by the cup-shaped cavity in the youngest forms 
of the Tnenia pectinnia. 

In discussing the classification founded on the presence or ab- 
sence of hooks, he declared it to be incorrect, since the discovery 
described above shows that  the unarmed species in adult stages are 
armed in earlier stages. 

T h e  speaker exhibited some elegant drawings made by Dr.  
George Marx, illustrating the enibryo a s  it leaves the parent Taenitz. 
This embryo is six-hoolted, and surrounded by a curious pyriform 
envelope, to which there is a double prolongation surmounted by a 
cap of tlie same substance. T h e  cap has a shredded border, and is 
believed to be the remnants of a mass which, in an  earlier stage, 
completely surrounded the embryo. 'This peculiar envelope has 
been previously noticed in Italy by Perroucito, and in France by 
Raillet. This  stage is sinlilar to that found in Trrerzia ex$tznstr, the 
unarmed tape-worm in sheep. 

Implanting Tee th .  

Dr. Yonger of Sari Francisco was the first dentist in this country 
to perform successfully the experiment of implanting teeth. This  
process is not to be confounded with transplanting teetli, vvhich has 
been practised by dentists for rnany years. In the latter operation, 
a tooth fr;shly extracted is inserted in a socket from which one has 
just been drawn, and the parts unite, circulation between the jaw 
and the tooth is established, and the latter actually taltes the place 
of its predecessor. 

In Dr. Yonger's experiment, the tooth to be replaceti has long 
been extracted, and the socket filled up with bony substance. H e  
drills into the jaw, gouges out a new socket, and then, talting a 
tooth that has long been extracted, cleans it thoroughly, soalts it in 
bichloride of mercury, and inserts it in the socket jiist fornietl. 
This new tooth in due time becomes firmly anchored, ant1 as  ser-
viceable a s  the origiual one before it became decayed. Dr .  Yonger 
holtls that the tooth is held in its place by the soft tissues surround- 
ing it, ant1 that the artificial soclcet has nothing to do with anchor- 
ing it. 

The  experiment described above \vas performed by Dr. G. M. Cur-
tis of Syracuse, N.Y., who after\vard extracted the implanted tooth, 
and sent it to I lr .  W. h2. Gray, the mic~.oscopist of the surgeon- 
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general's office, who has made a very careful examination of it, H i s  
experiments prove beyond question that the tooth so implanted i s  
revived, that circulation is established between the soclcet and the  
implanted tooth, and that the socltet does take an  active part  
in anchoring the tooth. A tooth so implanted is much more  
firmly anchored in the jaw than one of the originals, and, in t he  
case referred to, the tooth was held so firmly that Dr. Curtis broke 
it in extracting it. Dr. Gray does not doubt that the soft tissues 
do take an active part in the operation, but he has provetl his 
propositions in regard to the bone and the tooth beyond all clues- 
tion. 

Some Recent Discussions of Target-Shooting. 
At the last meeting of the 3lathematical Section of the Philosopl~i-. 

cal Society, Mr. Charles H. I<ummell read some remarks on some 
recent discussions of target-shooting. I n  opening, he briefly re- 
vie\vetl a previous conimunication on the same subject which he 
hat1 made in 1883,stating as  the funtlarnental assumption (there 
credited to Liagre, but due apparently to Poisson), that tlie devia- 
tions of the shots from a vertical axis, called sighting errors, and 
those from a horizontal axis, called levelling errors (each axis pass- 
ing through the centre of the targetj, each independently foilows 
the exponential law of error. One of the most important conse-
quences of this assumption is, errors of shooting of equal proba- 
bility are on the circumference of an ellipse whose axes are  i n  tlie 
ratio of the mean sighting and levelling errors. Among the 
writers on the sxme subject, Mr. DeForrest, in the Transactions of 
the Connecticut Academy, vol. vii. 1885, requires not only the 
sighting and levelling axis, but even the centre of the target, to be  
ignoretl, anti a new centre and system of free axes determinet1 
from the distribution of the shots on the given target. Mr. KLIITI-- 
~ne l l  thinlts this method of tliscussion quite proper, if cve really 
were ignorant of the true position of centre and axes. But, such 
not being the case, a merely probal~le thing should not be  preferrec! 
to a fact. 

In the January number of Conzjtes Rerzilz'zrs, 1888, Mr. J .  Bertrnntl 
objects to tile previous methods of discussing target-shooting, on 
the ground that the levelling and sighting errors are not intlepend- 
ent, but adrnits that in some as  yet unkno\vn curve (not an  ellipse) 
would be found shots of equal probability, and proposes to estab- 
lish one of these curves for any given target by dividing it into a 
convenient number of sectors, and taking the mean shot in each. 
Mr. Kuln~nell  inquires what this discussion will lead to. I t  is cer- 
tainly too rough for a limited number of shots, and whatever curves 
may be found in any special case, they will be suriiciently near 
ellipses, as  required by Poisson's assuinption. 

T h e  Drift North of L a k e  Ontario. 
T h e  short paper upon this subject read by Prof. J. W. Spencer 

before the Philosophical Society at  its last meeting was a general- 
ized description of sonle of the obscure and conflicting phenomena 
of the drift. 

Among the deposits of the later pleistocene period, he said in. 
substance, there is a well stratified, hardened, brown clay charged 
with pebllles more or less glaciated, resting upon typical blue bo\vl- 
der clay, north of Toronto. I n  the Canadian classification of the 
pleistocene deposits there is no place for this deposit. Indeed, all 
of the stratified deposits of this region need revision in the light or 
the progress that has been made in surface geology (luring the lasl 
twenty years. Thus  the Saugeen clay is resolvable into three series. 
T h e  relation of all the clays to tlie older I~eaches  requires speciais 
study, as  a part of them probably represent the deep-water deposit 
of the beach epoch, wliile some of the later beaches rest upon such 
clays. 

Around the head of Georgian Bay there are ridges in the form 01 
moraines, similar to those about the other Great Laltes, reaching to. 
the height of thirteen huntlretl to fourteen hundred feet above the 
sen. 'rom the face of the Niagara escarpinent -between Georgian 
Bay and Lake Ontario -- there extends for over a hundred miles, tc, 
near Belleville, a broad zone of from eight to t\venty irlilcs in widOi, 
covereti with drift-ridges composed of stony clay i>eloiv, ant1 fre-. 
quently stratified clay or sand above, having an  elevation u i  fro111 
eleven hundred to twelve hundred feet above the sea, with occasiotl- 
a1 reductions to nine hundred feet. These ' Oak Hills or Ridges ' 
rise from three huntlred to five huntlred feet above the flat paleozoir 
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country to the north. 'She stones in the clay are glaciatetl, often of 
limestone, with only a small proportion of crystalline pebbles or 
l~owl(lers. In the deposits of the ritlges, native copper has been 
found : consequently the tlrift-carrying agent mo\red south-eastward 
down Georgian Bay, to the west entl of the Oak Ridge, and proba- 
bly throughout its whole length. North and east of Belleville there 
are many rnore ant1 fragmentary ritlges having a trend somewhat 
across that of the Oak Ridge. 

The  glaciation of the region adtls great difficulties to the expla- 
nation of the phenomena. T h e  striation in the Ottawa valley, from 
Lake Tamiscarnang to the junction of the St. Lawrence, is to the 
south-eastward, with very rare local exceptions. On the Niagara 
escarpment, hetween Georgian Bay and Lake Ontario, from sixteen 
hundred down to seven hundred fee: above the sea, the s t r i z  are also 
to the south-east ; but between these widely separated regionsthesur- 
face markings of the roclts are ohscured to the west and south by drift, 
and to the north and east are a l~sent  and rarely seen, although the 
crystalline rocks are comnionly rounded or very rarely polishetl, -
an absence that can only in part be accountect for by subsequent 
erosion. About the St.  Lawrence and Lake Ontario the striations 
are to the south-west or west. Between the Ottawa Iiiver and 
Georgian Bay there is a high pro~ninence which divitletl the 
drift-bearing currents;  but north of Lake Huron the glaciation is 
very strongly marked, and tile direction is to tile south-west, with 
very rare local variations. 

411 the lobes of glaciation about the I.akes, from Superior to the 
Ottawa valley, radiate backwartls to the hroad and open, but low 
basin of James's (Hudson) Bay. T h e  watershed between the Lakes 
and Hudson Bay, (luring the epoch of the formation of the drift, 
was several hundred feet lower than now, -which is about sixteen 
hundred feet a t  present, -as  shown by the differential elevation of 
the beaches. 

For  these conflicting phenomena of the drift no explanation was 
offered, but rather sought for. 

Some remarks upon the paper were offeretl by Mr. Gilbert, who 
had observed the slight amount of erosion in the Ottawa valley ; hut 
he thought that generalized explanations of the drift were very often 
contratlicted when applied to special regions, ant1 that our knowl-
edge of the phenomena would not a t  present give a satisfactory 
explanation. 

Determination of Atomic Weigh t s .  
Prof. F .  W. Clarke, in a paper on the determination of atomic 

weights, read before the Philosophical Society at  its last meeting, 
discussed the sources of error in such constants, both with regard 
to the processes of weighing and to the chemical considerations in- 
volved. H e  dwelt especially upon the uncertainty in the atomic 
weight of oxygen, which affects the atomic weights of nearly all the 
other elements, and urged the importance of other determinations 
which should not hinge upon oxygen. Prout's hypothesis, now of 
importance in all discussions as to the nature of the cheniical ele- 
ments, requires the most precise determination of atomic weights, 
ant1 none of the lat terare yet 1;nown with enough certainty to settle 
the question at  issue. 

Distribution of Indian Tr ibes  in North America. 
T h e  United States Geological Survey has nearly ready for pub- 

lication a map showing the distribution of the lndian tribes on this 
continent north of Mexico. Including the labor which Major Powell 
himself antl his irnrnetliate assistants have expendetl in the collec- 
tion, arrangement, and digestion of the material for this niap, and 
that done by the Bureau of Ethnology, it will represent the ~vork  of 
about fifteen years, and will be one of the most important and in- 
teresting publications ever ruatle,by the Geological Survey. All of 
the Indians living in this country at  the time of the white occupa- 
tion have been tlivided into linguistic families, and the territory occu- 
pied by each one of these families is represented on the map by a 
distinctive color. T h e  number of these families is about 60, and 
the number of separate tribes between 300 and 350. 

One of the first and most important facts shown by this map is 
that  the territory occupietl by each linguistic family, with few ex-
ceptions, is continuous. An important tleduction in relation to the 
habits of the Indians is dratvn from this fact,- that instead of 
being nomatlic, and wandering over the continent at  will, a s  has 
been generally supposed, the Intlians had fixed homes, the bound- 

aries of which were almost a s  plainly marked a s  the dividing lines 
between the several States are to-day, antl that their wanderings 
were within limited areas, rarely or never extending beyond these 
fixed boundaries. T h e  Indians had their permanent villages, in 
which they lived for five, ten, twenty, or perhaps fifty years. At  
certain seasons of the year they went to the coast or to the rivers to  
fish, or to the forest or plains to hunt. The  boundaries of the ter- 
ritories occupietl by each family were occasionally changeti by con- 
quest. A stronger tribe or farnilp \voultl by war push back its 
weaker neighbors, ant1 thus extentl its dominion. But the terri- 
tory so conquered was recognizetl by the vanquishetl, a s  well as  by 
the victor, as  the property of the latter. If the Intlians had been 
nomadic, and wandered over the continent or over large portions of 
it, branches of the sanie linguistic family would have been found 
scattered broatlcast all over the country. 

Some of the few excel~tions to this general rule of distribution 
are  esceedingly interesting, and throw a light upon the unwritten 
ant1 even forgotten history of some of the tribes. For instance: a 
little colony of the great Siouan family is fountl in Virginia. How 
it becarne sel~aratetl, crossed the mountains, and maintained itself 
in the midst of another family speaking an entirely different lan- 
guage, suggests a very interesting topic for the study of the ethnol- 
ogist. Again: all the north-western part of the continent was oc-
cupied by the Athabascan family, very peaceable Indians. But the 
Apaches and Navajos of New Mexico and Arizona belong to the 
same family, and are arnong the most warlike on the continent. T o  
their surroundings and the necessity of wresting their new ho~i le  
from its prel~ious occupants and holding it, a s  well as  to the inhos- 
pitable character of the country, may not their change of character 
he attributed? Another little tribe of the Athabascans is fountl in 
California. 

One of the most degracied families of Intlians of North America 
is the Shoshonean, of which the Diggers are a branch. And yet, 
strange a s  it may appear, the Moquis, more advanced toward civili- 
zation than any others of the Pueblo Indians, are Shoshonean. 

One exceedingly interesting feature of the map is the great num-
ber of little fanlilies that lived in California and Oregon. Some of 
these comprise only a few individuals,- not more than forty or 
fifty, - and yet their languages are entirely distinct from those 
spoken by the surrounding tribes. In one instance Mr. Henshaw, 
who has charge of the construction of the map, found in California 
a single man, the sole survivor of his tribe. From him enough was  
learned to preserve the language once spoken I)y his ancestors, but 
with his death that tongue becornes extinct. 

A very curious fact in relation to the distribution of the Eskimo 
is that they inhabit the coast of the Arctic regions to the exclusion 
of other Indians, beginning on the east shore of Greenland, and fol- 
lowing the coast-line of that islantl around to the point farthest 
north inhabited by man. Then,  beginning on the coast on the 
~nainlantl, they occupy narrow strips on the north shores of Hudson 
Bay antl along the northern coast of the continent, around past 
Bering Strait, and down the north-west coast of the continent to 
Prince William's Sound. Throughout all this immense coast-line 
the differentiation of language is very small ; so that an  Eslt i~no 
froru Greenland transported to Bering Strait would in a month be  
able to speak the language of the natives there as  \!re11 a s  though 
he had been born there. In striking contrast were the numerous 
distinct families of Intlians in the valleys of California and Oregon, 
whose languages are so different that they could not untlerstand each 
other. 

This innp, when published, will be accompanied by a report ant1 
discussion of the facts it discloses, and will l ~ e  a very ~mpor t an t  
contribution to the science of ethnology. 

I-IEALTH PIAT'SERS. 
Malaria. 

T H C  subject of malaria has always been a most interesting one 
for the study of the physician. Until the year 1879 its origin was  
obscure, although various theories were advanced to account for 
it. Iclebs and Tommasi-Crudeli, in 1879, discovered in the soil 
of the K o ~ n a n  Campagna a bacillus, to which they gave the 
name 6nciLZ1~snzrrlarice, and to which they attr i l~uted malarial 
disease. In 1881 Laveran, a French surgeon in Algiers, discovered 


