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THE

CANADIAN NATURALIST

ON THEi ORIGIN 0F SOME AMRCNINDJA-N
TRIB1ES.

liv Joli:, CA31.I.I.A.

Mornbor or the C:mnadi:mn Institaite. S"-icty of Biblieal Archaicology. Instiutin
Ettltngrafilictil. Correspoindant (je la Soeitét~ Amé~ricaine (le France, Délé-
gtué titi Congrès Interii:tiozina le::, Amaîricatistes, Ilon. Lou. Sec. Victoria
Jnsittitc. &c.. 1rof'c:sor in the Pr-ebyteri:an Collkge, 3tontreaLi.

After «,Il the( tillie a-itd talent tliat biave been dlevoted to
thc study of aiborigittal AmIlerÎeani lans-uag-es aînd -ic 1iuitics,
the îîî:îteri.-is collkcted. flie societies forîtted for tlteir inv'estigt-
fin, te books wvritten;, it is disaippointing to find that un one
Indian tribe lias bccn s.ttisfitetoiiy connectud with any people of
the 0Md World. Thtis jîlcnonttcnon is caprable ol'expl.inatioti in
one o tfiree ways ; citlte" by te Ü~et that t aîborigines of this
continenit arc teltlaxt or, th;tt tliey reprcz:Cnt .1 an aticient
stock %ybieli lia, vnitirely dis;mppeared front te, older abodes of
hiiniia-ity ; or, fitially, by tlie«iîtîperrect and titscecntific nethods
iit liave been c'ttployed it adl ttteiiit3 Ititlierto ma:de to unite
tc populationis of'i Ut% îo hoîinispieres. Thte flrst of these ex-

planatioxis il; vivtiually containcd in Agassiz' doctrine of Faninal
Centres, tio kWet ttaut six of wvhielt lie found ini Atiieric.i. It
accords wvith te traditions of s!oitte Indizn fltilies, for Dr.
Oronliyatckîîa, a i11o1liwk, liolds flint ail teu Iroquois legcends
Iteacli that the red mni was ciîeated upon titis continent."

Catîîi, fie attist anid traveller, Sa1w 1o0 teccssity for slowing
that te aborigincs of NorLli AuîtericL ever wcanitere froni any
other pairt of te w'orld ; and Mr. Hlubert Bancroft appears to
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hold sinuillar vicws in regard te the native race-; of' tie Pacifie
States. 'fli President of tic Antlîropological Secicty of Pitris4
lately gaîve it as blis dictutt Il tîjat the Anîcricails arc uicitiier
H-indoos, nor Ploniiîî,ur Cliîîese, luer EUrepeans; tlîey are
Ainericants." The Darwinian thery of the Descent of Mani
does not necessarily cstablisli relations bctwccnt the lîunan inliabi-
tants cf the Nciy' Wrorld anîd tliose of' thc Old, yet Mr. W. IL
Daîl, in bis reinarks on the enigin of' the i'iîînuit or Esquiliiaux,
pubIishced ini the first volume of' Contributions to Anîcrican
Ethinology, writing froi a Darwinian standpoint, is coempcllcd te
admit tlîcse relations. H1e sys: Il T1le fUct, that the line cf
tic higlîcst aîntliropoid aples is iii Africa and aise tliat of sonîic cf
the lcastclevated l'omis of*maîn ; tliat we bave nouie of the iuiglier
authrepeid animiais, reccut or flossil, iii Amniea* and noue are
known anywherc outside of tic Asiatic and African regris. tells
forcibly aqgaiust auny hypethesis cf'autoclitiionie people iii Ainer-
ica.", 'flic second explatnatiou is that ef Mn. Clenîcuts Marklîam
in regard te northern, and of' th~e Abbé- Brasseur de Bourbourg
in rcu-ard te southern fihniilies. 'fli feriiier liolds tlîat tlîe
ilyperborcan Aniericaus aire tic descendants cf Siberian tribes,
wli,> within tlîe historical period whelly passed ever te tlîis con-
tinen.; and, according te the latter, the onîce civilized tnibes at
le:îst ef' Central :id Southt Amacrica :îre the reniains cf' the
mytlîic Atiantides, wlîose centinuent fernerly extended frein
nenth-wcstcrn Africa te the WXest Indian Islands.

Turning now te the thi:rd cxplaîîzition, tlîat, nanîely, which
charges wviters wlio have failcd in tlieir attenîpts toecstablisli any
relations between tlîc populations of tic Old World, on the oee
hand, aîîd cf Anîcerica, on the aller, witli tlie use o? imiperfeet
and unscetifie nîetlieds e?* investigation, it will bo feuud thor-
euglily iii accerdauce %vith fatt. Caref,1l zind 1,U11 indwctflen is
the only truc, scientific xuctlîod te fiollow in sucli an investiga-
tion -and this iniduction slîould regard, first e? aIli language in
its graminatical processes and sixaplen verbal fonnis as ivell as in
its relation te tribal, greograiplical aiîd iinytlîelogic:d nomenclature,
thion plîysical fil:tures, moral and intellectual cliaracter. religion,
traditions, antiquities or arts, and unanners and cusfens. It is
net tee nmuci te say that tîmese conditions of' suceessfnl investi-
gration ha.ve [lot beeli fulfilled in the case of' the vast unajenity ef
writcrs on Aiîîcricau origines. Tlîcir aim lias gcnerally been te
prove tlîe tnutlî of' a prcconeeivcd tlîeery. Sucli %verc the attempts
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of Manasseh Bon ISraCl, Adair, Lord Kings-boroughi, and others,
to establish flic descent o? the JIndians froin flic Lost Tribes of
Isracl, who have 1lately flound, on evidence as valuable, a nobler
fiîmily o? descendants. Suehi ias the Wrelsh thcory, wliieh led
blorgan Joues to find the descendants of' Madoc's ill ffhted expe-
dition :îînong the Tuscaroraq, aud Caîlin to detect thoii in the
Mandans. lieeently Mr. JLopez. iii his Aryau IRaces of Peru,
and r.B iii hisPIeruvia Scythica, hazve devoted iuel learning
and in-e11uity to connlect, the eivilization of' the Inca-s with that
of flue Inido-Buropean stock. Sone of' the relations whieh have
been establishced between the American tribes and certain peoiples
o? .Afriea, ighl Asia aud tlue Inido-Chiinese area, have becuu arrived
at Scientifically it is truc, but one n:îturally asks for the xnising
link by whiiehi thie Oiaincles of' the Canary Islands, for instance,
niay be uniited with the Ayinaras orP1>ru, or tuie inhabitatnts o?
Peg,) witli the Aztecq of Mexico. Suehi hypothieses, on the one
hand. and far fetehed derivations, on the othier, 1l seck to avoid
in cndeavouriti- to aceomit f'or soine of' ilie Anierican tribes as
dcrived populations.

It is a conunon error te e'r the Thdiaus ats inembers of one
gre.tt division o? the huinan fiunily. Suel a notion finds no sup-
port froin a study or thecir langîua-gcs* cli-ions, customs, or physicail
and moral characteristies. tistruc fliat nmost of thc Anicrican
lano'uares arc poly.sythet i, stot A i owevcr, but so varied is this

Pol ysyntlieti.,iii that M. Lucien Adain, whose icquaintance wvitli
the Ural-Altaie languages specially qualifies hixn t.o express an
opinion, finds it to consist csscntially 'iii the affixing o? subordi-
nate personal pronouns to the noutti, the post-positioli and thc
verb, a proccss whieli cqually eharacterizes tlie Senuiitie langua-
gCs, the Basque, thie Vogul, thc MHordwiu aud even the Mag.tyar."
To these hie nhight have :îdded imany African, Polynesian, aud
Nortliern Asiatie tonglues. As f'or tîmat agglutination in cmince-
tion with wvhidh polysynthecsis ta.kecs place, it prevails more or Iess
anion- -al the branches o?''rnaispeech. and i]Fo iii the Tagaila
and other Mlaly- Polynies3iant dialeets. Vcry fi Anuericais tribes
justify by thecir compiiXon thc naine of' 1' red-xnauii," whilc ont-
side o? Axîxerica nhay be ?ound red Fulalîs, red ICariens, .red
Koriaks, and nisny tribes of red IPolyncsians. lu Cana.dat the
best known native sztocks arc flic Algozîquin aud the Wyaîîdot-
Iroquois. The external resemblaîîcc bet.weeti these twro fanîllies
arises froni sixuilar conditions, uccessitating siwilar applianees
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and modes of' hfe. Before they wvere subjced to the influences
of civilization, in evcry other respct tîxai that whlîih a coînînu-
nity of' condition ixuposed, thcy differed lomo cwol froux ecd
other. The Algonquin languages are radically distinct fromi
those of the Iroquois, botix in grammzatical and in viîbal fornis.
The flatter face, inf'erior stature, and more dulicately formcd
extremities et the Algonquin asre in contra>t ivit the proinineont
features, the larger proportiona and iuseular developînent of the
Iroquois. The Iroquois is preeînincntly a lanidsîîîan, a Nvarrior
and a lover of xuîanly spors, hie the Algonqluin loves the watcr,
isu :greý ivand spends bis sparc tinie iii iffleness. Tacitur-
îîity, wvith all that it inilies, suclh as the absence of' huinor, is
eharacteristie of the Algonquin, but not£ of the Troquois. The
Iroquois ivas origînally a suu-wvor.slîîppeir, but sueli the Algonquini
neyer was. Iu thet these two faînilies have notxiîng in coxmon
beyond the mnore accidents of condition an(] certain miner feiîturcs
of life resulting f'romi nîuitual intercourse. The Algoniquin and
the Iroquiois-, who have jointly contributed to the portraiture of'
the ideail red-în:în, are ic represuentatives of' îwo fiamilies z"
distinct as any that cari be flound outside of' the Aryan and
Seinitie areas of, the 01(1 World.

lu secking the enigin cW thîe I roquois and Algonquini faxnilics,
laligu age înust be or eliief' guide, and fira. languaglace Stand

grammiatical forns. There are thrc imuportanit difforences in
structure whichi septirate Algonquin fri Iroquois grainimir.
The former lrcoucintly inakecs use of prepo>itions like the Aryn
anld .euii hnguages; the latter-i inivariably emlpîcys postposi-
tions. like tlie Turani;în ton-ues. Thus ini Crc, one of' Uic xuost
wiideiy distributod Algonquin dlialccts, ri-ik e nicans "ucear
the fixe," iehi/. being tlîe prcpositioii -' nier" ; but iii Iroquois
the saine expressionx is trzinslatcde( by eiihtaai 0 wluehi

near1«ti*ýi," is a postposition. The place of' the temporal
index in the order ol'thec vcrb i,, a second disting-uishiiig f'cature
of the two gran;îtical systcins. In the Iroquois thie miark of
tixnc is final. altlîouglh it is soinetinies iiipleiîeted by a prefix
te the iuiiti;il îrsia-'eou ;thuls ii n o c- I love, ke-

ieiv-kcI loved, ]<k-liifel9 lhave lot'cd, and eikce-
new-n sihaHl love, S, skwce, hon and ne are the indices of

present, inuperfeet, perflect and future tiine, izonivc being the
verbal root and kc the pronoun. But in Algonqluin the temporal

,index is, in tîxe imore important tenses at least, prefixed te the

[Vol. ix.
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verbal root; so tliat in nin gi-srdcihti I have lovcd, and flÎn-gca
saitdAa I shial love, gi and ygi airc the indices oi' dic perfect. and
future respectiv'cly, saihdli te verbal mot, and îiùr dic person:d
pronoun. A thiird peeuliarity of' Algoniquini granmnar is tliat the
accusative or direct retriinien Ibllows die vcrb. It is truc that
thie saine order appeuis frcquently iii froquois, but Uic principle
ofttue latter group) of' hînguages. as excîiplificd ini tue case of
pronoinîal accusatives, is, like thiat ofni'eiglibouriîîg and allied
'Ainericani tongues, to place tlic verb after its rcg2iîîicn. As re-
gards phioiology, tlie differeiiec betwecn tlie Algonqjuini di.îtects
and tiiose of tle Iroquîois is well înarked. T ie soit vocalie fbrîns
of tlie Ojibbcwv:y, flie Nipiqsing. tdie Crec, tlie Delaware, present
a rcmarkable coiîtrast to tie more nianly but 1î:îrslî and gruttural
utteratîces ofil l tie miîeîbers nfi' e Iroquois fînîily. Vfie flrst
clause ni Uic 35t1i verse, cliap. 5. St. Malttiliew*s Gospel, rcads in
Ojibbeway Il Kagcîoliween kiya cwh alikeh ; mcs:îli wccn ewli
oot:îlîkookaijcguîî" but in Molîawk it is : 'ý Noklîare nec ogý,h-
wlîentsyate, nec walioeiîe raoulîia naahi tic fi lsdgaeah
kouhi." It is truc thîat witin the Aryan :îrea siînilar contrasts
2ppear, is iii a coîxparison of' tie Jtali:in wvith tie Gernuan, but
in sUCli cases fic influence ofi cliuiîate is recomnized, a factor
wliiclî canuot enter inito :îny couiparison ni' tuie Algonquin withi
tlie Iroquois. Moreover die Algonquiuî dialeets are in this re-
spect, large as is tie amea tlicy cover, coiinpletcly isolated ; for
ail the sumounding langu:igcs, as well as tiiose wliich int-errupt
thieir eoîîtinuity, bear a closer esenîblauce plionctically to the
Iroquois tlian to thiein. Sucli aîre tlue Tinneli or Athiabasean
tongues tli;ît border upon tie Algonquins in tlie îîortlî-wcst, the
Daeotahi or Sioux west oifli d i sipi and tie Clîoctaw-
Clicrokee wli icli originally fbrind tlîeir soutlierni boundary.
Tlîis isolation ni latîguage exten ds beyond tlie region oi plion-
ology into tlîat of gî'auîîîatieal coustructioîi, for thec thrce distin-
guisliiiig peculiarities nf' Algonquiin granimar, dlie use of' prepo-
sitioxîs, the preposition oi tuie temîporal index in the vcrb, and
the postposition of' the accusative, are neithier Tinneli, Dacotali
nor Clîoctaw. Thtat tiiese peculiarities ie iound wvcst nf the
Rioeky Mountains I know, but tlie exteut oi îny Kiîowledge does
flot at present justifý tue in dcaliîîg witlî tuie languages in whiich
they appear.

la Central Aiierica thieme is an important finily oi lauguages
known as flic I1aQue I6. enibraces the9 Maya of Yucatan,
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the Quiehcé aund 1>oconchi of' Guatini-ala, and the 1-ixstc and
Totonac ol' Vera Cruz. 0f' te Maya, Dr. Daniel Wilson, in his
addrcss belore the Aumeriean Association tor tho Advancomcent
of Science, says, Il Lt lstrikingly coutrasts in its sot't vocalie formns
with the languag's o£' the nations immediately to the north of its
native are.t." Ilere tieu is the sanie plienomienon that is pre-
sented by tlie AIgonquin languig-es. I do itot proposec to niakr-
the Mayls Algonquin. or tue ]gnqin Maya Quiehé, but
simply to indicate thecir comnion relation to a parent -tock. Ail]
the Ma--y-t-QuiclWé diadects use prcpositions, and prepositions ex-
clusively, while tie surrounding I îngnia, es, Az toc, Mixtec, Pima,
Tarahumiara, &e., employ postpositions. Tiie Quichié vcrb again
is the precie anialoýgue of' the Àlgoniquin, the only difference
hcing thiat the pronouin, inbtuad of' occup)yiing anl initial position,
intervenes between the temporal index aud the root. Thus in
c<i-711-loh I love, .- a-<ghI have loved, and ch-in.logoh I
shail love, Mo, Xi and ehi arc the indices of' present, past, and
future tintie, Xri andi eh bciing the equivalents of' the AI'on quin
gi andi ga, or btuer still of' tie Cree ki and ka. In Maya also
the accusative ceis to I>olIow the governiin-, verb as in Algon-
quin. Tltere is, however, in tliesei lan-uageaý an important syn-
tactical peculiarity whiehi docs îlot appar in Algonquin so far as
is known to nue ;it i.a the liostpiobitioii of tie geniitive. Thus in
Maya, uPw' r J> 1- the biat of Peter " reverses the order of' the
Iroquoiý, D:xcot:dx and Choctaw, wvhiell is that of' tho E'nglislh
"Peter's biat." The M-gonquin dialeets followv the latter order,

and it tnay Etirly tic abked wilaetbcr this bic iiot a, resuit, of sur-
roundin-g influenicer, r.ithor than unc of' tise original lorins of
Algonquiin sîecch. Apeart fronti titis, ltowevcr, thex'e are, ini the
use of' prepositions. the p)ropositioni of' the temporal index and
the po:ýtpositioni of' die aceubatihe, together m itî phionetie coin-
cidence, lins ufficient to ally the Algronquin witb the 'Maya-
Q uiclié languages.-

The next great fni ot'l.tn«,u.te. whlui employs preposîtions
is fbunti in La P>lata a'td I-axauay on the Grani Citaco, and is
known astie M1b.ta-Abipotie, iincltnding thse Mocobi, Toba,
Lengua and other dialeets. IIctc againi wo meut with Il sof't
vocalie foris, e1 ontrasting more or luss witlt tho inanlier uttor-
ances of' the Peruvian and Chileno tribes, wlîo almnost invariably
cxnploy postpositionis. The verb ag ain is esseutially the same as
that of' the Quiohlé, the pronoun iuterveuiug butven the tempo-

[Vol. ix.
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rai index and the root; thuts in w.'engiI caine, ide-ya-eîigîui
1 shall corne. ne, is flt indux of' aînd de of' future tinie. But
in thie nChdiboIring L>ruvian and Clîicîsu langu.îges the tempo
r:îl index flollows the verbal root, a,, in Iroq1 uois, Dacotali, &m.
0f thie pO.itioiîs of' the Iccusatic aînd iguitive in tluis fainîly I
amn not, able to spe:îk. It i., wortliy of' note, liower, that in
3lbaya flic adjective fiollow.- the notai it qualifies, %vlile in flic
Maiya Quiclié and Algonquin languages it precedes, is in thc
xnajority of' Ainerlean tonguces. he idenîity in forin of the
?dbaya antd tht Qiché %,cerb, a ibrtu in tsl'so peculiar and
diffcering SO widcly Fr anu tlioýýC cf'iiacly ail oalher Aiîîecricani Ian-
guagtes, is, the main link uiiitin the carlier 1ùrtnncs of' the

Turîing iîow fi'oin Arneric.i, where cii flie plîilologi.st discover
a language or gr-oup of' laiguaigus tli.tt will satiif'y thu grauilnati-
cal coniditions ofthtie prepo.nitioîitzl Ainericati fhitnily iii comparison?
Such Iangu:igc or languages inubt, bu .,oft, abouîîdiîîg in vowcl
sounds, must crnploy prepobitions, Inubt set the temporal inex
before tic verbal root, and, if' wc tike flhc Quicli«51 and .1tlbaya
as typical, îeust ain-o make it precedc the proîîoun beflire tuec root,
mnust postpone the accusatie tu the verb, and probably the gcni-
tive to itb govcrning word anîd the adjective to its noue. These
conditions arc îîuîecrous cuouli to satisfy tic no.st exactieg
critie. I do not profe&s an exhaustive acquaintance wifli theo

,grammnatical systelîls of thc Old WTorId; but, af'tcr a survcy
cf' the xnost imîportanît of' tliese, I fiîîd onc tliat dus fuifl ai
tic conditions, aind only omie. Lt i tlîat of' thic Malay-Polyîic-
sian lan-gu;îgs, wvIielci o'%er the viL:t area froiti Malacca to New
Zeahîîîd, anîd l'roiiî 31ain-asýcir to ice Siitidvici anid Easter
Islainds. Evcry one wlio lias c% ur Lacrd o1ftiese lanigu.igus k-nows
that Uic3' carry tic palmi for soit, liquid ,ounds ov'er .111 other
tonmucs. Thîcy u.sc prupusition.,, and prcpo,,itioii.b Cclubively.
Their vcrb is idexitical iii stiructurc witli tiat of' tie Quicli6 :înd
libaya. Take, for iînstanîce Uic vcrb Ilto mnake - in the laiîguage
of the Tonga or Fricîdly LLîud:, wiicli is gitwlti, andi cowpare
it witiî the corresponding Mbaîya verh y/oeiii: the Tonîgani ne-cc-
galti, 1 niadc, auid 1eo g.i iall maku, a,.e îîot Ziînply
analoLrous to, but ideiitical withi tue M1b.ya ilq-uade-ya-
yoeni. Ini thelic cae of the a%:cu,tive, z&.-,u 9 na ke£gi, Il lc

made -axes," is ;I, Tonîgan sentence eilîibitiîîg itb posîtacli after

theo verb in tie à1a1ay-Polync.si.tu languages, ties I*iuraisiiing
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a fourth point of agreemnent betvcen thesc languages 'and the
prcpositiona:l, Antierican fortin, of ýspeech. TIhe nominative was

flound to precede the gonitive iii the~î:-uilS and thîis is ifs
position in tlle. Tongaîn, nSq in* Uzmuib lnutilbooh,, Il the child of'
the eicef.'' Finally, in iïIbay:î Uie adjective f'ollows the nun,
and tic Toit,,gan bc imiguta id/, " a mnî:î -,ood." show. tliat it is
thus in :îccordance %'itlî Mal:îy-1olyncsian order. liec arc
nmany other rvilbice îltuîgi the tiwo groups thils Coînpared,
such as the absence or' gcidcr anid ice substitution flor it of a
distinction b'-tween nouns as aniiate amnd iîiauitn.te, the enmiploy-
mntt of' thc fir.st pson plural iii an excluiSve anfd in :îî inclusive
forint thec formîationî of' dcrivative 11îonîîS, ctc. ; but, a.; tiiese arc
coinmmon aiso te îajany T urauilan langgsnîgcs of Asia, tlley do flot
aid iii detcrniingii, Uhc origi n of' Algoîîqiiin, Maîya and ïMbaya,
spechcl.

The gzrammînatical forais of' thec tlîrce Aitîcrican fainilies uider
comsideration beingt 1,roved Mla-ovci:iand nio otler ]an-

ciu ag-es iii any kiad of' gcngraphiical relation to Anierica, w'hctlier
in E astcrn Asizi, Western liCatropc :îad Ali-ici or thc l>apu;ii and
Australiail ais, preszentiîîg aIiîytlîiligr ani:logous te thlîi, iL 15
to be cýxlectpd tliat thcy slinuld be coîifirmîed by equally close
lcxical resiblances. Vic lîtaits of tliis paper ivill tiet permiit
mc to set thcîa forth at leilgth. and I 1111u't, tlîcrefore, refer tie
rcader to mîy vocabularies pîîblislied in Uhe Cma'ihm Joaraal.
But a fcw îmay serve to indicate liow close tlîesc resemublances arc

cîlinii. eyiniet Cree, tano Ta.h iii, oliaîxa ?'o,8at
iuenapeiiîna ini îmondcî,î:îîîaiiî i.

woîiian... %Yewai Ojiblciw«v. %wcwiiowv weviimnL Teor, ivahine Saitdiich,
Cree,

chiid .... eneoe N<,îraga,îset, amîîk '11(iîni. JC.
ppoos 1>«kzhî, bibigi T',o,

boy .... nrovîs iicn, ligot'n ''idnfre,
bawtoos .. budîîk, Mualtyi.

inqucce 
afnk 4

girl ... . eiiek opideka Gailebfi,
head.....vite J)claiarn, 1111, Mîdtzap if-c.

wilan Shaicno, ilon M!pz,
îuppa 2i19liii oupoko Neto Zr<denttd.

xnoutih...îindoon 1>eioficot, mitoon Cree, mîoudoo 2itan, nîotoo .Mariamnea,

tongue .... %n(-uid einhhick ~ iii7uo tCliba
otlineni, Oiibbcucau, tuîînomîa iabcUlo,

to.nibit .dlqoitqui>t, wvipiî. Delaieuîre, iiifli ilfalagou, :uI'd Grn.
...... ocb Ojiblewall, tuka Aforella,

[V'l. ix.
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car ...... lt uiflhio Ileno!decot.
band ..... niligeu shauuuo.

1cclchk l!uuerc.

black ... klislieta ,
111okk1uun .1llquits.

Witie... . vbi jleuiu ouupi Aatick.
rcd ....... ik Orre.

bîcd .... mrtik qNItieoke.
good .... %tlillisiwi Delawcare.

iuo>uo, uuillîo C!ree.
buittcrtly .... .kwakwapiýe% .
axa . î..ogkistk Aionquin.
came.... ivielivouse. oot Cree.
bow .... îcb:cPc, Ce-ce.
breild. food..nucli

sky, liaven . hyrin, 8h'îeuu.
nut .... ukin Grec.

sIle ... neb.t icmriac.

axe ... .. baat Iftfilft.
bad ......il Mulpir. t4iri I>'conchi.
bclly .... pain Quiche.
break .... x
body ..ucut
fight.... tuck
boiu ... pimpj
coulm....pect Quiche.
car .. . QCXcn Mfava
gaod....elafit llutaytec.

liend...bol Mayt!a.
fcvn...taxali J>oemichi.

leaf.... l hijaa
inal....llauhil JJ'uuaicc.

night ......gab Quiche.
rain.... chululi.i. Maya.
skin......kouaol

star .... ghinil I>uc>nchi.
tlower...lo 101Ihtya.

ut ....ziuec
frog .. tuiz
ily......'loini Quiche.
bono...bak .
Saliva ... tub Alava, chub Quiche.
éhoo ....... hab Quiche, chanal Mfati.
put...cu Mapa.

boy .. onigi M1buou.
child .... nigauligi C
oarth ... ltobo AMoco&i.

jigadi 3Mbaya.
oye. ... natoclo A.bipone
face......natobi 3tseaa

M LY11OLYN11SIN.

maý,o1ei AIuail!a>,l.
tayinga, Vaya!,d.

ingoa ÀWeev Zéaland.
kakeo illtiu'ei.
kokotai Tidore.
ifloitoiflo Jhdu(nghiilum.
babut Athiuaol. 11111p>ti £Cujc1i.

iuaduki ,.'tO
wcotle>dco.
mai Lariki. cuaitai TttuaIa.
kupaktipi ifubwy.
togi Tongel.
%Wog Ganu4 cti Tidore.
jobi-job- 'ldure, djub. ,iut<o.
macunnan .1lI(dftlf.
mia~lle Tongau.

harani Sanudwich.
pooc J>-ew, liocqace Afcau,.

ÎN ALA Y->OLYrN PS FIN.

ollu .Iiive. aLEro Galela.
Piomplon Sulaver.
fachi Y'ounu.
gete 6

panna M(d"v.
paituico l<uýu.
likan iaigo.
alla Iluju.
ulu M1alr',.
tauiu Iltf-ucyfz.
[o Tonga.

gia 'f<nya.
gubic, laltinhitrnt.
kull Pe.'eti.
koli .Sula.

unali Cuuurian.
[aluiii Sanuiur.
8inga fleur.
codac M1ulay.
kclang ilflpeaI.
buko Sauguir.
tcfoo ÀMî,a.ol. kivi Gilolo.
guiapo quencila Mll.

,ul >lc,.yp .NxI

anak ifdcepi tc.
inianak Cerant.
lupa iup<da.
tougoutoo Tongia.
tiatacolo Céeramn.
naugalil> Gil olo.
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Kaclti. ~.Cf~1i lllft~U.boîail TIayala.
totîgie .îi iii.n:îtgaladîi Gilolo.

wte... aa.1.rod kulîh 'ba.

colte ...... oragai .l1fbte i~î~t a. hilioedue,îak \!b

bird ... .. beagi .4 Iwile Aud.(uar.

d:13 .......sm a1. .1i',e,,bi. h:îîorat Routu.

'J'lie louJveriv of' mty collection ni' %v-j:-bioc 'rds: places
the colttpcrrisýulr ot tireý:e d jieces ciL ai gre.:r dcsad vanvig'~e W;s con-
trcm>t-l v<ith Ilie AI-,oncj nin aînd tietc tuiié cltirugir 1
inust. totiessý finit even in iny slitrt voecabicmry mnty ternis
appecar wije li ve 1 norrsutir. lorîs cîtnon t fic Maci.ly-
J>olyttesiain 1:1laîg. .s kniowil to Ile, hilù exIiibit t1elded uvdîc
ofa cit'r;tni:szt coriclî. Sinttir %vrrds oeur iii flic Ma cyt2iiielé
anrd AIlgorin vîvbucîi, rui macy be I lle re>utt ut' cKitixturc

on1 tlic part of te pvouples tnploying- thein wtt.h rether Airiccin
Lribe.s ol*'I'triani.i hrivation. Titus narculai, the 3locobi wvord

fo ~lciî,!e is ay:ra i>errvicn, Kirdia k curd Asialie en kci

tuat. of* titi- M brc-h 1 ne
cmr.ircg a.t iliay lectils tu tyiuuyadreii, i ul

cteqiya ii.Aizurding to Sir Johnt liibboc'k and 'Mr.
Tylor, Ille Plyne-sians dIo not. worsitip Itle lite.vetily bodies. 1 do
not. knuw %vlict.lter titis is te case %vitx the Mbaycr-Aixpone thunily
or flot, intt :(Jiar wurshlp liat ci. leasi. lit) proninlence allnonir the

Maa-uilr3s rd %vas tkitqbwi tutouth Ie AIt-ooîrquins. 1 beUore
tihe adreption of* fic reic Mecwrs ît e Iroqurois coîtfeder:tcy.
On Ilte otlivr hcand, Ille Dcctcris, Iroquois, CIioc1aws., Nacez,

Uhu lIcaveit ut' thlariit er lieuliu.,: iwas :iuhIipt!dei tu bc toîtiîtental,
haippy illturirt.r iunrl utiollne distat. rigIinîrt, ot, it wcts uelestiCri.

above te eouds: but,. tire Aigonquini iteaveri wcîs, like tltct of
the P>olycicrs unii in tihe ocecru. Thte Abbé M.-rurault,
in iris Histoire des Abt: 1i.says - Ce Gcti-sr ré6idait
sur une ie titi granr:d lac lOec: Ailanitiqlue)." Ili titis %e tind
-in evideirce oU intiuir derivcaion. Tire.-zittte cîplarar iii te.sory
of te creatiort oU tire wferid. M;îui of Nç!w Zeaiicnd, witit iont
,Mr. Tyltir etias Ille AIioîiriii Manutou or Mottedo. fi-lied
up te crtir witra cihunk front) te uitiverz;irl occau, as did Tant-

gfaioa of te Frieitdiy Islands. 'Vite Qîiclié Toitil, Tzctkoil or

[Vol. ix.
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Toekill, whô is undoubtedly the Maa-oyciaaTangalo.i or
Tag.ila, accordiing to the lPopol Vuhi or s:acrcd book of thec Qui-

claés, Cealled the earta into being in a siniflar waste ol'iwaters.
The Ojibbeways -aad Dclawares telli:an idttical story oU ati
ton; wlaile other Algotaquiti tribes maak-e tire r:at lais agent in) the
work of ceationi. Tie notion or the 0jibbeivays of' Lakze Supe-
rior thiat thiey inhai;bited ani island, ai their habit of* alludiug to
the Anmerican continent as -iucli. sectnîed surprising to Kofl, the
traveller, wlio im:îgined it to bu the rusait of* knioiledg-e acquircd

Lby exploration, insteadi of* a necessary resuit of tiacir systel of
cosinilogy.- lit their un. 1),rwiiiat aceouit, of the ori!zin of' ii-n
the Malay-1>olynesians, Algotîquins and iMaya-Quicha<s :agree.

Vie Tagalas, or thu Philippines bulieved that, 1- uiaanki:adl sprang
out oU. a argecanle %vith two joinits, anid the Iian caile olit of' onie
joint and the woiiiin ont oU the othier." li Saanoa tire tradition is
that, tire fir.,t Lind bronglat F*ordi wild villes. anîd rrott the wornas
whilui develojacd %virer) tlacy rotted zàc(is anîd monuit wverc pro-
duced. According- to the D)elaware:. Manitou, liaviiig broughit
Up the fir:st land l foui the ocean. mnade tuain and woînan out of
a1 troc; anid, ina cite of tUie <jibl>cwa.y lecgends in lÇýitllai.Galui,
the first, imnaaîeîs:î thu rendls liil M;anitou haad plantcd,
upeon thîe shr. Comparu die.-i iviîia the QîaieIai. le-cnd, in

wlaiiela -4 i:n %wats made or'a trec called iic, wona:în, or thc anar-
row of' a reed called sur"adticre ;îppears tin agreenment in
tradition to %vhicli 1 know or no parallel. .1 have alrcady stted
tlizat the Quiclié or .~aaQîna~Tockill is alan 1>olyiacsizin.

''î.rao and the epotayan of* tie Tagala.s in the Philippines
Thais is coiiliriaaed not oaîly by tirn ideîatity of* tire Tagalaa and
Qtaichai accouîats of Uic crcatioa of' nmana, but. also by thec appear-

-ince of' the Quiché deity Bitol iin the~ Taglami Bathiala, just as
the AI-OXltiiia W~'atbiîio rîzpîasin te l>olyncsimi Oliîîu.
Thae Alg1onaîuins, Quiiatý. aîîd AIbipoiîîo agi-cc wita souae Polyne-
sian peoples iii identi1in-, then oul wita the shaadow ; ud Ir.
Tylor, iii lus P>rimait.ive Culture, dr1alw. speci;îl attention tO -1 the
coîîceptioîai or the spirit voico ;îs beiaag- a low anurniur, Chirp or
wlusdffe. as it. woerc the ffhost, of* a voicea c<mncpti, il Cotiion
to ilie ilolyne-:iaîiis :tiid thie Algomaîjitis.

ýip;scc or retlier tie laclc of* it. îrccludcýs nay ;tyin iytliing of
Uie phaysical and moral clîaracteristîvs <> thc Aigonc1uins, .3aya-
Quichés aînd 31baya. Abipoxies, as coîupred with t.hoseci othie

Mala-1>oyncs:în 1 I iay siîaaply ref'er the rc:îder who lias auy
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acquaiitaiice wiLli these féaturcs iii the Anîcrican tribes uindur
con-iderit ion tg the sketelh tif M:ilay physique i miorale in
M r. WliesMa:iby Archiielago, whii 1 have tratu>cribcdl in)
pt in uiy article on the Affiliation of tic AlIronqîuin Laiîguages
ii in'h ('uuudi en .f.rn/ t %-il, I think, bc fibuîd equally
aplicable tu th~e A incriejîl tribîs of àliby-Plolyiiian ot hgin.
13ellore (quittiug hIv i-Id of* iangîîie, howcvcr, 1 sibouId muention
tli: the ninie old the I)elami ;res, thi must proxinelmit originîahly

of' :ilI tlîhe oîiui tribu>, Iiîîd- nut indccd it.s counterpart, but
its lir:illl, hii the M]al:iy arca. Tt coml.ist.s iii the lîrelix of the
%word iiie.iiîii,î- iatii. Lenni, to the tribal desigiioin Jieiialie. So

wc find 31:îl:y tdrbes calling tlicitistes <)ran-Bcnua, Oran
ilal:îya. Let the JaTai îîss Lan:îu tlike the IL.ce of' the 31alay
Oral)î, anti e ili cuîl!yb omîplote. Of' nuauîers aiid custoîîîs 1
niay !select mue, the Couvade, which Butler, inIsis Iludibras,

" hislaes go ta I

An tut i in thîcir l:îdiî' stedl

TIhis -ziiitrl'ir practice pr(e;iil' iiî, tlie Ahiponc.-, but is s0
fair 1 1on11 beigmeuliair ta tlîcîî fliii it is l'otiîii also in Beirn,
Cngo :iiiil Soutîîhen I iidîia. Tt i,. uini. tue, ibre, a distinictive
Buiîikn tif tiil i tiiu(,i but, f-i itlie othi Lan id. it can initer-

sn o bt:ele toi the oi-i--in iivi lia.- br ti cebiid Ibm the
Abijoie'(. iii.iuic ah th? lîrat i(e î,btain.is il n .Cly a1111o1g the
Diai yv iiili tanst cd Boiiien. fi-oin w l cînk the Abipoues-
ii:iv limse m-eceived it. 11, il bu ;iskcil t thiuie ic aya.Quicués
derived iliir airchîitect ural kiowiedg an kteuîizv tn

struicturesý of tic M;ilay Arciipeclago, ni' tie Marquc.'as, Naviga-
tors, )iaster ;îud Sanidwich liids iuy ysive rcply. But if Uic
questiou be. Wliiuee cainle the :-iiow:Atoe.,,th Ui kiii dmcss, the
quili nriiainî'itioiî, tUic bireh c;iuoe, tic caluiiet and te scalp-
ing !vt oif tue theuqiis in' uswem iuust Uc. Frot»i Nortliern

A.qi.:, wvlive ail ai' thosec nous are or <tuce ime fb und. 'Ptu 31alay
iîniîiigraiit beemne perorceva borroiver aîd a Icamner by lus change

of conditioni fmroii the iruitacsof a tropical aîid insular to
tiosc of, a cold or- teîinpematec ontîinentaîl homeî. Atliabascansy

Dacotalis and Iroquois Froiîi NorUmerui A.s;i- t;iuglit hii tlîcir
arts cf pence unîd war ; luut lîi, clîraoutur, Iii, plîsiea tuaturcs,
lus i;iîgu:ige;uand lîi- recligion lie hall un necd to chanîgce eveti
wliere lie lii the pîower, fijr thîcy cati tlourish as wcll amid
te sh of' oUiabrador as under the burîinîg skies of the Ludiaxi

occali.

[Vol. ix.
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1Iow caine the *Malay to Aný ~~ Dr. Pikîiî,in ]lis
R~aces of MaI1, replies: " Ili attcmiip fr-oin aîîy part of I>oly-
ne>i.a to rc;iehi Anierica a e;inoe would naturally and ahinost
aicc.'sariIy be conveycd to tlic iorthcruî extrenie of' Ca:lirornia;
anad titis is tlic preei,,c liirit wlîcre the :icuîîd plîysic:il r'ace of

iffi Illiakcz> it:s tlpe.tr.aiice." 'Thei saine wiiter Iiolds fliat- if any
:îCtuîI rcîiaat. ofUic alyrce eXibt.a iii tic cas !ra part of

North Aitierica, it is probably to bu louked l'or ainomiî tie Chip-
puwats (Ojibbeiway.,) aud the Clierokecs." The judg-îîiciit of Dr.

J>itkkcriiîîg, fouîîdcd upou observation of piyia 'aueled
liiiii to bound coiiclusioiîs iii tie c'aac, of' the Algonuquini Qjibbc-
way, but was înisleading ini thc extreie iii thiat ol' thec Chcrokc,

who is a Turauia of' the '.urarii.riaj. Wliucec Maya-Quiché<s
and tic Mlbaya Abiponcs laiîded it is hid tu say, but i11 Uhe case
of Uhc formeîr tliere sceins; ta b(, liis-toricrl etidetice fronn thc'xr
oivi traditions iliat tiey onîce dwclt c<niaderably wo tic uiorUî of
tlicir C2entral Aîuicricaii hionte. 'Thi Qticl;ié iijytioli;gy appears
to lîîk thîe Malaiys ai' Ylicatail and< Gatiiiiatla witli tic Tagalas
of Uie Phnilipîpinie Isaîds - anîd il;, asý Di. l>ickeiig says, -San
Fr;tincisco i-, coiîiionîly'reg:aîdud ini Mcxico a- bein-; on tie route

to~ tli,'w'e sîiotild Iiîrd tie iaîading place of* the ,%:tyzt-Quic:Iié
COliisu, at ýOlne p.o'uit, on UIl Nurtiterii C.tl'uriaîî Coast Tiere

or fihrtier uortlî, probabiy iii Oregon, wlîcrc Dr. Piekcriîg- Iiîds
lus ,second pIiypical race of* ilieciî, wuc iliould place tic bogin-
iuings1 dil Algouiquiîi lle iîî Aîuicrica. Wli:ît part of' thne Malay-
Polyicsiaîi arca ticy origimaliy caii f'oi .1 ainî aut yet un a

pmâ'iion to -;ly ; buit thrt, iL Waus a Maîlay r'allie' L11:1i a, lolync-
>raîi uciriousciî evideuit I'i the hîrii Iî:J n non, ilcni
<rtimc. î'rios, cie, acnotiîug tuan, l'ornasi %,liclt refic' the etlîao-
la-,îit to Java, Bortico anid theîc Mulucce.s rroup. Iii Ille Illinctans,
a tribe oi* Borîico, ive îay c i Iiîid fic parentir. tock ofilue AI-
goîiquin llliiinib, %v'lio have gîvcu ilicir iaii to uiic ai'tUic United
Statec-. Froîii J3orreo or suuic rîcigh bouri ii- rugioîî whiirc Iapu:in

iilîicalia'e mc uar i luea eoî'rupîted thîe verbal f'or'is of' Malay
tpe h, Ui ?bayn Abil)iiîc, iiunif, lm~ve s;îtdfor tic lVostei'n,

but to tlîcîî l'astcrii Woî'ld.
1 have tlre.&(Iy stated thiat my kîîoilcdgc of thie tribes wvcst of

the IRocky Motintins hiardly justifisu-ici in tiking; tieri iîîto
accuatiiithia d~c~sioi o' oigisa.'.Ucre ib one Oregon l'ainily,

liowevcr, tli'it hlis to carry flic hue ol' MIalay muigration ticro,,:-
the couitiut, te %vhlieh I Uuuat bî'iî.ly mel. Witlî the Sahiaptia
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or Nez Percé graîninair I have not yet hiad opportimity to becomne
acquaintcd. Dr. Laîflîam regards theni as flic first orfithe Oreg'Oo

tribes iu point of' culture, as iu physical appeairance more like

the Indi.ms c-ast of' tile Rocky 1MlOuintains tlianti ally others lu thIe
sainme arc:î, and mentions thec faet that the more casteru of thiem
have coscd th-at gveat viatural barrier iuto thu buffalo recrion,

whierc thicy have becoume hutnters, like file neighbouring AIgonquin
Bliki~tand Shicumics. Iu the Sahajîtins 1l believe thazt tile

liîk is lhund unitinýg flie Algonqjuini stock wvith th UicPcifie.
Lag:~,howevcr, iiiiisi be file lirst test. The nuiber 2 in

C.ayuse, a Sahaptiv diaileet. is ltplin, a forin so peculir th.at in
al collection of' over six liundred vocabularies file offly one with
which i eau compaýre it is lepla of Uic Gani. a Iilanu.ige of the

Moluceas group. The saine formiation in bp appears in thec num-
ber 7, noilip iii Cayuse, but lqj/i1 in Gani. Othcrwise the
Sahiaptiti nunmer-as have umiseellarleous MhyPlusa 1~
tics: flic Sahaptin miffit, 3, conncctiug with the Paumiotuan
iîeti, aud reli or thc IsIe of' Pilles, whiceh litter hingunuc gîve.9
talio as thme equivalent of' tlic Cayse towft, 5, and 7mibeti as

tîmat of' the Ca.ytise; noinitit, 8, wlmile the Cayusc ipq,4, and
7oiizi, 6, are represgentcd by the Javanesc pappat and nannmuua.
In ftle omdinary vocaibul.try mnost of tlm Salmaptin words airc found
to relate to those of* flic dialects or' (Celebs, Ceraxu, Gilolo,
Bouru and other islainds of' the Mîoluceas. Timus, dog, whichi
is mnzal in XVillianmet, ind nempunq lu Cayuse, is 7muatoa in
Cclebcs, alla ?luîruiq in crali ; 111an, wvhich is ixiawlv XVawi-
latpu, and kewas iu Sahaptin. is «aoiv in Gilolo, and *ba in
Boumu. Knifi2 is ickek Sahalîtin, and çltelc Caywzc, and in
Cerai the saine florums appear zis ù;/ka and seite. whilc m-als,
another Saliaptin terni l'or the sime object. umects us lu Oyless
of' the Pclcw Islands, whiclh would naturallv bc Oie of the e.arlier
rztag±es in the uogrtli-eaistv.rd o~rC- ofilie MaL.my cimirnts.

1moutm is xnawi in WVillinet, hit iiin Sailmaptin, and .çlumka Ioht

in Cayuse, fbrmsq wliih azppeair in thme Toig:îpii mondloo, the 'l'or
huin and filic Jatvanteszc srzukunîi?. 'J'lie williaillet 11Immîuilt, llous,.

is the l3oumu Il imn ; uIl Klikitat ictJssii, tammoc, UIc Gilolo lwog ;
the %Villianiet impiwn, day, thc Celehe(-s iizitreio, anidtnhok, fiesli,
ilic tezaime dialeet. the Celebes unt(kl ; w~hilc ishal. atiotlier

Wiliameit word dcuiotiti-- Umo colour mcd, is thc Gilolodccl.
Peculiamrly Ma;y-loiqii jrnis are ie Sahlaptin ldpi, white,

and tic IVilliamet ami C'ayuse .?uti and tenif, tûoth, wliicli find

[Vol. ix.



No. 2-] OA1flL-AEIA NDFAN TRHRlS. 79

thieir analogues in the Cerani babut, the Gilolo ofodl and the
Ocraini ni/!n. 'fwoî peculiair cases of inversion arc 1îre.sented in
the Williaînet tshîtit-Ipiiuîc, girl, and 'mim-1sal, river, wliich in
WTaliai;, one ofthe Ceraîin dialcts, are Ipiiîw-lici and o-mi.
For furîlier exainples I refis' to miy comnparaîtivc vocaibulairie in
the Uun',ii .J0ur>îule ais tiiose stated aire annply suflicient ho
establishi a connection of' the Saliaptiîî thnîily witli the iMalays of'
the Moluecais grroup.

lit tliis akctcl1 1 hiavc not. becu able ho fulfil aIl the conditions
of perfet induction, but. Sufflicut evidenice, lias. I tlliik, beoni
adduced to naîke a case worthy of fulier investgation. Thle
theCory Of a P)Olylî'i.Liaî miigrationi to Anicrica is one that lias been
long, and gencerally hield, but lield in so loose and indefinite a Nvay
th.it it lias beeîi baircen of' ctlinolog.ical results. 'fic Rcv.
Rieliard Garnetthb iiidicated the presence of' Polytiesiaiî grain.
inatical l'ornis ini Southi Amierica, but lias vitiatcd lus couaipairison
by draiggiîig into it the Dravidian latnguages, wliich arc 'iuranian

a i tiguislicd f'romi aMalaiy. Now, if' ant Anierican lainguage
can be proved 'Mailay ini origiii, it is tlîeîeby eut ofl front ahl
Turanitu coiîîection, f'or the tivo systeins aire raidicailly different.
Dr. Edkins, of' pekin, rcuicsthec distinctioni, and finds that
£Con thie Anierican conitinent Turainian and Polynesian ling.uisic
prineiples nicet in the varions Ini(iaf languaiges; but so far is
lie froîii aillowing thie rclatotisliip of Turanian with Polynesian
tîsît lie îauitains -la I>olynesiaîi iînimigratioîî froîn thic Occan
and a Turaniani immnigration by the Aleutian Islands and by Ice-
laind aîid Greenl:iîd, iviiiclî united ho forîn thec population of'tlîe
Aniericau COIitiiciit." StilI, hikc Mr. Garîict, wc find I)r. 1ed-
kinis looking for lus Polyncesiaîîts ini Southt Ainrica and in Mexico.
If. the Mexicains aind Peruivians bc Polynesians, tlîey are J>oly-
nesiauns wvith 'furanian griamnnar, vocabulary, religion aind ar'ts,
and coîisequcntly ctliîiology ais a science, oi Auierican gî'ouîid at
lcaust, is iimpossible. Again Dr. lEdkins -ceins to s:iy thiait in
individual Aniieî'ican I.iigua!gces T urainiaî and Polynesiaui prin-

ipnîcet. Thîis i.s true to a certaini exteuit, as wc have sen in
thie czi.,e of' the laiîiguaigcs of' iI.ailay-l>olyiiesiaîîi origiîî. wliieh,
iîîtrudin- iuîto a Turziiiiaîî regioîi, could not fail to bc partially,
but very parhially, iliflueneced by tht'ir >urroundiiigs$. Soîîîc Poly-
nesiaîi principles miay porliaps be detccted ini the Iroqjuois
dialcts, thougli or' huis I aînt not sure. 1 eautr filid Sioue iii flu

Tinneli, tlie Daicothi the Clîoetawv or the Pcruviati ; tlîey aire
entially aud exclusivcly Turaniau.
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Let it be granted tlhat the Malay origin of' ~oqis Maya-
Quiché~s and 'Mbaya Azbilioues, Nvithi Sahiaptins, is establishied,
and a f'oundation is laid l'or a history of' ;boriginil Ainierica.
Javaunese, Mohicea n and 'fagala traditions nîay bc fiuutid to check

and supplemnent, tiiose of the Algonquins, Sahaptins a~nd Maya-
Quichéis; and, lis the geologis t settles the relative acres of his
formnations by tlheir fhssil roma:ins, so words iay eniable us, in
fzimihir grammatical strazta, to fix the varions îp riods of M alay

igration to this continent. 1 res2rvc the consideration of' the
Turaniian Anicricai. laniguages for âtinoterocain

ON SOME P>OINTS IN LITIIOLOGY.

( I"f,iii the Anierice*n .Toina! qf SCOienec)

4. 6'ontiingý Qiviriz oyr noi-Sincc quartz. is the nios uni-
versail offthe înaterials of' rocks, its prescic is lcast entitlcd to

be made a ba>is for (ln4tinctiolls, aniong thcmn. In scdiimentary
deposits. thv orilginal of' inany of' the cry.stallinc kinds, it is a
very comnon inrdctom'ing. to thecir mode of» orign and its
more or lcss abundancc i-, a mnaLter of' no grea t geologic.d imnpor-
tance. Suficient rmisons exist, thereflore, for the, course pur.
sued by rcenit writer.s on liiology in ma.king, the prescnce or
not of' quartz even iii crystalline rocks a basis only for a sub-

division under a kbum of rock. ils there is under dioryte,
quarz-1iory~e; mnder trachytc, qQf-rCl/c;under fWlsyte,

and( so in othier cases.

Sqvcnyie is defincd by such autlî>rs as contistin«? chiefly of
orthoclasc and hornblende. 'Now a rock miado proinciintly of
theFe interai, oittà conitaîns al>o quartz ; and the naine l'or the
quart z-bearing kind, whichi a yL e of' litIîolo' Czirteaoe

cîtcd ternis would seein to requiirc. wvould bc pm?<l1z.>/?ie?/.
To caill it orbec-rnt."as laý oftecn donc, is at Variance
iwîtht te ,zy..teili wvlici uses the %vord piir/z a-, mi affix in otiier
cases.

Thila terni "hlorniblende-granite," isi at variance ahio with the
1fondamzientatl iden and nature of granite. Granite is cînincntly

Co)n t i oc fion11il-age 48.
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a potasli-bcaring rock. Tiie feldspar is a potashi-bcaring spccies;
and the mica, whet.hcr mnuscovite or biotite, yields on analysis
littie lcss potash thian the f'eldspar, the ainount being cigh to
twelve per cent. Thiese two micas are both present in most
grianiite, gneiss and mnica sehist: and thcy are so necar akin that
thicy sometimies occur coumbined in a single crystal-tîe, presence
of a littie iron in the original mnaterial having appaýrcntly deter-
mmciid the formation or tiic latter wvhcre, it occurs. On the con-
trary thc hornblende of sucli rocks contains usually lcss than one
pcer cent of aikalies, and rarely in any kinds over five per cent.
Looking- to cliemical and mincralogical constitution-thie truc
criterion as to identit.y aiinong rocks-Uic strongly drawn line is
bctweeni Mie, ia-bcaring series and the liorniblcnde-bcaring, series.
Granite belotngsZ to a mica aud pts-tdprsrc;adseye
iwhethcer quartzlcss or quartz-bearing, to a hornblendle and j)otzsh-
feldspar scries.

.)Loreover, the original qyenlytc, fromn Sycce, Eigypt (to whiich
the naine Il syenites " ivas applied by Pliny and other ancicut
wvritcrs) is a, quartz-bearing Il syenitcs. "' The larger part of the
sycnyte of' aIl Areliveau regions is quartz bcaring,. The quartz-
lcss kind is seldoin met wiih in Ezistcrn North Anierica, or, as
làar as cxplored, iii thie Rocky Mounitain region. Thiere are
hornblende granites; but tiiese are granites which contain horni-
blende im addition Io thie mica, and otlier ingYredients.

Transitions -arc coininon betwcen granite, hornblende-ranite,
and quartz-bearingr qycnyte; but thecy are so also bctwvecn thiese
and quartzless syenyte, bctwcen syenyte-gneiss and ordinary
gneiss, bctwvccn horniblende schist and mica schist, and bctwccn
these and other rocks. Thcy are throughiout lithology a source
cf difficulty iii clîar;ctcrizing kinds of rocks, as already statcd.
B3ut tiiey do not set aside the fact that the division between the
mica and potasli-fcldspar series and the hornblende and potashl-
feldspar series is the iaiost reasonable on mincralogicaI and chensi-
cal -rounds.

5. Contain ing Il 1-'I(gioclis."-Thie fact that the composition
of thc tricliniie foldspars betwecni thie extrcîîîe species albite, a
sodiumx.aluiiiiîuni tersilicate, and anorthitc, a caleium-alunii-
nuin bisilicate, inay bcecxplained by supposin*g thieni combina-
tions of thiese species throughi isomiorphous substitutions of' the
tersilicate and bisilicate (thc ainount of sodisum present deter-
znining the ainount of tersilicate, ina the coinbination, and. the
VOL. IX. PNo. 2.
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ainount of calcium thait of bisilie.-te) w~as iiaiediately folloved
by the assumiption thiit tiiese two silicates coiiibined inie.findtely,
and, thercfore that ail the trictinie fèldspars werc esscntially one
species, and for tlîis rcputcd species the wnne 1plagiotdo(se lias
been used. Seime -round for the assuiaption was flound in the
ana!y.ýc. of the fuldspars ; but how muchi was uncertaiîî, because,
in several cases, mcdLùîical mixture.- of oie specs with aniother
had beeiî asecrtaintld toecxist in crystah:;. Now that Des Cloizeaux
lias provcd, by optic.il inv~estigations, tliat several of the species
of trielini c lWdsparaý arc rcally spccies, thiat is, thit the comibina-
tiens of t'le two Silicates> tlîe tcrsilicate and bisileate, are b;ised
on dinîtc ratios, a., iii coinbinations ini otiier depatrtînlents of
checiiîistry, and tlîat there ie nlot iindefiiiite b lcîidiing,,, thîe terra

plagioclase ' lias btcoine mcrerly a synoiiymn for Il tricliîic feld-
spar.)

The consequenices to litliolo.gy cf this introduction of the tern
"plagioclase "w'ere uîîtortun:itcly great. lIt wa., nuýide a suffi-

cient definition of a rock to say tliat it coiisisted of l- il<igioecise
and horniblenlde," "p/ajliyioi-lasc and auýgite," and se on ; and
this is now coinnion in recent neinoirs on rocks. lit wvas a con-
venient idea ; for ail exaîninition witlh the iciroscope is ma-de
in a liuatlredtli part of the tiiaie rcquired for a cliiical apalysis.

Now tlîis word Il plagioclaise " covers coaipotinds v'arying i11
tic silica afforded by analyses froin 43~ te 69 per' cent. ; and in
the alkali fromi aIl lime (20 per cent.) to ail soda (12 per cent..)
Anortliitc, the lime fIcIdspar, is not oligoclase, even if te the two
a comniacanine be applied ; thcy stili differ 20 per cent. in
silica (wliich is one-fiftb the mass), and aIso in the alkali present.

Exrsiîslike Ilconsisting of plagioclase an d iorniblcnde,>' as
in the deflnition of diorytc, have coliscqttcntly au iiiineîisely wide
signification ; for thc word diorytc is made te cover olig.iocl.isc-
dioryte, labra dorite- dioryte, and anorthite-dioryte.

Thîis conifounding- of thîings thus unlike xnay be c;îlled simplify-
in- thc beience or lithîology but it is a coîflounding et important
distinctions in tuc view et those whIo are intcrestcd in a definito
knowlcdgc cf rocks, and in the important geological questions
connected withi tlheir constitution. Some lithologists recognize
the bearings cf sucli questions, and use the qualificd ternis for
the kinds cf dioryte above cited. But tlic most meent turn is
in the other direction. Rosenbuschi's learned work, the latest,
says tbat the rocks of the I faiiiily " ef diabase censist cf"I plagie-

[Vol. ix.
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ciase nd a i l ndtat tic feldspars, eligoelase, labradorite
and anorthite lhave been observcd in titein. Dioryte is defincd
aI; a"I fhuiily " f eider rocks eonsisting cssentiatly of "lplagioclase
and hiornblende." IJ:îd the différent kcinuls of rocks embraced
iii these famiiies buen separately stated and described, the accout

igh«It have been ,atisfictor. Btit, under bothi diabase and
dieryte, the terni Ilplagioclase" iii usud as if sufficicntiy dctined
in itseW, and under d boryte it is g-iven wiLi its aggrcizate signifi-
cation atone, no ention being mîade of' the partieniar feldspar
die dioryte of diffurent loc.&lities contains. *-

I1f a dieryte liappens te bc porpiîyritic, iL ia at once put inte
the grand division of dioryte purphiyry, wviicn the only distinctioni
niaîy be tliat the fèldspar is ia defincd crystals, the chemicai and
mineraleýgicai constitution heing idcnticai. Biit if tic feidspar
of one dioryte contaitîs twent.y per cent. of siiica more than anether
aîid ne soda at ill, it is sdill ail dieryte.

In trcology e it is essemîntii to a timereughi study of Lthe questions
it lias befeore it that the kinds ni' tfedsp-ars simould imot bc iaasscd
under a coniniomi naie, and tant in every case the investigation
shouid bc eonsidered unifinished ntit not îne-rcly te amieunt of
silica in Uie rock is accurately ascertained, bnt ise the particular
species of feidspar is correct.iy ami fîîiiy deterniîincd, hewcever great
the laber required te reacli a conclusion. The use cf the terni

plgoe'scl stich a case is an aoîeldgin f incexapicte
work-, anîd shîeuld bc se treated.

But Uie objection te the use of the terni "plagioclase " is stili
streniger tiian lias been stated. It tow inciudes neteniy Lihe soda-
lime feldspars frein anort.bite te alb)ite inclusive, but aise part of

.polas/t- feldspar. The establishmient ea an unquestienabte basis,
of l3reitliaupt's »îicroclinc by Des Cloizeaux, :înd lus furtiier
ob5:ervations timat this triclinie potaisli-ihidspar is a very coîmmnon
mnineraI, xîuclî of wliat ivas supposed te bo erthectasc helonging
te it, lias extcnded Lihe range ef IlplagIieclase," untit iL is new
ainmost an equivalent of thiegencrai terni feidspar, se that "1plagie.
cluse and tîernbiende " lias, as te cheamical constitution, the sanie
signification new witii feldspar and hornblende.

IL shiild bc licre ackîmiovlcdgedl that ]oei'scm very valtiablc
%rork bears time itlo 49kotoîicm 1hiysiographic der niassigen
Gesteine," se thiat. iL dtocs net claini te cover tic smibject cf the chenu.-
cal or mnaralogicuti constitution cf rocks.
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6. Rocks COflStstifg of a triclinic felcspar (iid rnic.-The
terni dioryte, f ornrierly defincd ais a rock coiisisting of oliszociase or
aibite arnd hornblende, lias been introduced into the the naine of
a series of rocks containing no horniblende, but mica inste:rd.
Tlius - I miicc (hor/te " is defincd as a elplagioclase-nicr rock
in wlricli miica is substituted partly or wiîolly for lrornbiende, aiid
it is ealled mrica-dioryte whliclîever of the triclinie tWedspars be
prescrit, even if airortîrite. This change in the use of the millme
dioryte so as to include a rock containing- no hornblenide, makes

plag-ioclase ', the esseirtial constituent, and places mica and
horniblende in a subordinate position, as tire lîeads oîîiy of sub-
divisions.

Tfle renîarks miade respccting syenyte apply equally hîcre ; and
ailso tiiose rcspectiiîg Il plagioclase." A miea-dioryte is like
granite, erîiiîiuînly an a.lkalti-yieldinig rock, tire mica (b iotiîe)
affording usually teir per cent of potasîr; and as granites of'ten.
contairi oligoclase as weli as orthioclase, tic ainount of potash.
and soda in a "liniica-dioryte " and a1 granite nay not be very
widely different. Dioryte, on tIre contrary, is proniîîently a
hornblende rock.

Looking to the mineralogiczrl and cheruical constitution of tire
rocks. we are naturally led to recognize alon-îside of a mica and

yowsh-fcldspa ries, wliiclî is Ileaded by granrite.. also a nica and
sodit-liimefeldsqpar series, and to irrelude in tie latter tire so-called
nrica-diorytcs.

7. llorublcadic or .Agitic.-Ilornbendic and augitie rocks
staDd apart as a generai tlring in ail systems of iithîology. Yet
the mnierals are essentiahly ideuitical in chiemical composition, and
rclated in crystallization, thougli différent in tîreir occurring erys-
talliue formis and in tire angle of tire cleavage prisin. Tire identity
in composition is so close tirat cliemicai analysis is not able to
distinguishi tlîem. 1-ence the relatcd eruptive rocks nf tire horn-
blendie anîd augitie series (or thiose containing tIre sanie species of
feldspar ini like proportions) mîust have originatcd in inaterial of
esscntially tire sa jre cîremical composition. Tire relation between
the two mineraIs is tîrus far dloser thran bctwecn tire triclinie species
of feidspars.

Nevertlîcless, ton mrueh imrportarnce is not given theua ivhen ecd
is made distinctive of an inidependent, series nf rocks; for the very
wide extent to whlri augitie rocks retain unvaryingly tîreir augiti>
-chraracters-sucli rocks constituting fuît two.tirirds of tic ertli's
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cruptive masses-shows tha t the ispecial conditions pr6ducinig
aiugî,te, instcad of horniblende, whatcvcr they arc, have often actcd
on a vast scale in thc carth's histnry. And so, ailso, the very
wîde distribution of hornblcndic rocks, cspecially among the incta.
inorphic kinds, is evidence of a like coinprehentsive influience of
the conditions ncedcd to make hornblcnde in place of augité.
The geological importance of the distinction is reason cnough for
recognîizîng it in lhthological systems.

9. Ma(ssive or Schistosc.-Massive structure is often made
prima facie evidence of igncous origin. Granite, with hardly a
qucstioning thoughit, has usually been placed solcly amoug erup.
tive rocks. The igneous origin of dioryte even now is hardly left
open to investigaîtion by some iitholigsts. Serpentine has been in
the saine category, thoughi at present there arc advocates of its
mietanîorphic origin. And se other massive rocks are too likely
to bc set down as cruptive without a fair investigation. No two
rocks aire put Parther apart in somne lithological systcms than
granite and gneiss; and yct, none are more closcly rplaied in
constitution and ail esscn tial characteristics.

The followin±r are reasons fbr dlisre-arding this distinction o?
ma1.ssive or schistose in elassifying rock,, a~nd for allowing a
mias.,ivc structure little wveight in deciding the question as te
cruptive or ntainorl)iuc ongin.

(I.) J1iussive rocks ma'l be both mcimrpit ld rutive.-
Granite, byenyte, with dioryte and other hornblendie rocks, are
examUplcs of massive rocks that are of bath modes of enigin.
Many localities wherc k-inds of these rocks occur xnctamorphio
have beeu described. I will mention two or three froîn the
matiy 1 have observedl in New England. (a) Ten miles east of
New Haven, Connecticut, in a railroad eut at Stoney Crck, a
bcd of granite, having a, small northward dip, changes gradually
te, gneiss, and then te gneiss with some very micaceous mica1
sehlist, se that within, thirty yards from east te West these t.hrce
rocks arc found constituting the saine bcd ; and t.he granite is a,
part e? the general gricissie formation of the region. (b) The
labrztdorite-dioryte two, miles west of New Hlaven graduates
rather abruptly above and below, and also tiaterally, Promn a
massive rock into a slaty cioritie mica schist, and docs tItis sô
often and variously, that there is no reason flor questioning its
mctamorphic enigin. (c) A hornblende (or aictinolite) rock, just
north-cast of Bernardston, of a massive kind, oceurs anîong thin
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schiistose beds of inica scliist and hornblendic sclîist and is part
ai". series of' 11v"tînîioiplîie str:it;a. Froîn a liand speeinien either
of Un (se rocks wotild be Iii nouîîced crulptive, ; but observation
iii the fieid proves tliat they arc miot -;0.

(2) (Crtain k(nds qf minertil cnnstiuzunts arc «hnost sure' o
»ma(kc ai imissm7 wbnhîe rock ic/un fc r o f entiamor-

phism is one tiU 1ddt ii/î mm-7 /u'ut.-Lloblcnde and aug'ite
are mineraIs ol* thiý; kind. J3otlî are rather flusiblc, anid crysta[-
lize r(cadily, so Ui:ît lice e.iily obliterates ail traces of' bcdding.

Tlii prineiple alouie %vill account for theC flict tliat thc rocks nortlt-
east ut l3eriiardtoli, alluded to abovv, arc iiî:sivc 'viierever liorn-
blenide is tic chicl lingredieiît. It explains aLso tuie existecec of'
the imii-ssive- labrador-ite dioryte axnoii- the >elliits west of' New
Hlaven. Feldsp:ir also, ývlîin aloiie, or accoînpaiîied by quartz
witlîout any associaited mica (as iii tWIsSte, qam-Wy gramu-
lyte), is alîuîost sure, under the cireunstîuccs nicîîtioncd, to miakeC
a rock, %vitl the bcddiiig oblitverated, iii otheri words, a în:îssive,
rock ; andi oniy wït h a low dugrc ot' lieat iii the ietaiîiorplisiu,
would :uiiv oiiii:îl beddiîîg bc rtaiicid. Aîîd cee iliorumblende,

is presiîit, tlîerc is the ý,ainec teîideiîcy to miassive l'omîis. Serpen-
tinec is allotier spi-cies that 1iiakes aliîost ileceessaîiily a massive
rock, wlî:tcvcr thle liiet hod of' originm, bte uw~ thec minerai lias
nothîiîî iii its structure thiat fiîvors aîîy oUmer coniditin.

()1rtssnmr autî, lbc a soîurcc qf schislus(iy orftliaztion, and
itmil. (;1 '/-o üh/iirat. bcddiy.-On flie iiîst VI' thie.se points
illustratioti ib liot niccssary. A., t-, thec seconid, thucre arc xmmamy
exaîmplus iii thet cm-y>ttiliie limmestoime region of Westerni New
Emîiilnid, boUi iii Vermmîoit, M assuclîusett' mnd Connmecticut. At
West RuUatnd, vcrniîoit, as first observcd by Prof. Edward 11Jtchi-
cock, iiny Iiuîî(>toiie bt-de limxe been ccmîtiitvd by the pressure
whlîih --ave thcm tlieir hiigh dip itîto a, bcd of'-great thickiîcss, Q.o
timat nî.îsscs as lart-c as a iiodrite-sized liou.e could bc eut out
if* iceded. Thet comnpomieît buds are eas>ily dibtimîguislicd iii the
soutliçimmîioat of* the tlirec ( 1uarrics. Momeover, in th Uiniddle of
thîe saine vaulcey the muctaiiorpliisîî of the liiiestonie stratuin ias
not comîpletc cîioughi to obliter.îte Uithe is-lels corads anîd
crismids bim itiînalal so thi.t there could have bec». no
fusion to produce the coalescenîce. As this welding of' beils is £0

pcrtet iii the liiiestomie, it is reasomable to beliuve tliat a siwiir
cau>e in.îy have actud iii Uie case of' f cds>patliic, liorblcudie and
augitic rocks, wviUout even the aid of incipient fusion.
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(4.) Vie seb:'aaî,ls wliich have beceL con vert cd nlito crys-
talline rocks iverc oftin ariginally massive.-This is the condition
of niost congloîneratcs, anîd often or' coarse sandstoncs. . li sucli
cases there 'otld bc no bcclding ta obliterate ; and the production
of a massive rock would bc a ilatural rcsult of' the nîctainorphism,
wvhctlhcr tlue hcat, attending it werc great, or sinall. Part of the
nictainorphic granite aof ic world nay thereforc iever have been
iu a pasty state ; aud so al.so part of' tiue nîctaniarplîic lorublende
rocks; soie inetaînorphic lWesyte hcds, ccrtaiîîly tliose tiat are of
conlonîcerate origiii, wverc origiîîally massive.

Tliere is hience reat.-oii cîmougli l'or neglect.iîîg the distinîction of
massive and sclhistosc iii draîwing out a systeuî or classification o?
rocks, and for niakiiîg tlie question of' origin in flic case of citiier
kind, thc massive rio lcss t]îaîi the selmistose, a subject for earef'nl
investui:îtion.

9. Mdartnoplîic or L'rupltive.-Tlie question Nvlîcther a erystal-
lino rock is îuetainorpliic anîd in Iplace, or crîîptive, is o? Uic Iligh.-
est geological interes t; f'or it is au question as to origiu. At tie
sainle Millîe, no subjcct, if wc exelude te part of' inîtanîorphisni
relating ta the obviously seliistose rocks, is in s0 unsatisflictory a
state. Witlî somme :îutlîors, as abave intiiîîated, tiue question so
flîr as it relaites to maussive crystalline rock is not an open one.
On the otlier liaîîd, wlîeii investhrý,atioli lias taken place, opposite
opinions have gcîierally beciî reaclied. The renicdy of tlîis is to
bc f'auid iii more tliorougli study fron a wvidcr basis of facts.

XVere the quîestionî iii aIl caises riglitly decided, litliology would
bc able to study and compare the two ,:eries, anid -ive greater
eoiiîplcteness anid hii'lier 'geaoicil value to Mie descriptions of
rocks. Applying different nainîes ta, tlîe like rocks in Uic two
series is not îiece,,sai'y, uîilcss tiiere i soie strong geological reason
in favor of it; fbr wlîeîu a rock occurs bath nuetauîorphiie and
eruptive the £ict is beat, exliibited if tlîat rock lias but anc naine.

Tlîe writer lias proposed to di.atinguishi the iîîetainorplic under
any kinad of' rock by addiug ta tîme naiîe tlîe prefix metla ; for
extuple, dlioryte f'or tic ertiptive aîîd îicWdz(iorytc fkor te itîcta-
morpliic part. But vietu is itere uscd siînply as an abbreviation
o? the word metWamairhic, not ta indicatu a difference of kind in
tlie rock.

CONCLUSION.

The principal points witlî regard to rocks wliich have been
brougit, out ini this paper, are the following-.
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1. The necessities of the rcience e? Gcoiogy constitutc the most
prominent motive for distinguishing kinds of' rocks ; and they
should determine talrge extent upon what characters dis-
tinctions shouid be based.

2. In deternîining the rocks to bc groupcd as one in ldndc
under a coinion naine, near identity in the cieicawl and mninerai
eomrosition of* thc chief constitutents is the main point to bc
considcrcd; flot nicar identity in their cryst-slliiie fornis, for iso-
norpliism prcsuppos-s diversity of' composition.

3. Distinction of kind should bc baçed on diffcrcnce in chcm-
ical and minerai constitution as regrards the chief constituents.
Whenl such difference exists, rocks Ire different in kind, and
nccd, for the purposes of' gcoiogy, distinet naies. If it docs
not cxiste the distinction is onlly thiat of vuricty; ulcss (as in
the case of' trachyte and lèl,ýsyte), the ver-y wide extension of' the
rock under persistent characters inakes a distinction of naine
important to gcology.

4. It fb1lows froin te preceding-, that differences iii texture
as coarse, or finle, or aphanitie; Porphyritic, or sion-porphyritic;
stoney throughiout, or hzaving unindividualized portions unon-
the stoney grains. and differences iii microscopie inclusions; arc
-Do baisis for distinctions of Icind axnong rocks, but only of
varicty ; and that Iporlp7ilp-tic structure is of' liardly more conse-
quence than coarse mi- finle granular.

5. N-o muarkcd change in the constituents of the carth's crupted
inaterîil occurrcd after the close o?* tue Cretaccous period, or just
before the conmnencemnent o?' the icrtiary cra; -and lience, no
ground cxists for t distinction of "older " and Ilyoîingcr "
among cruptive rocks. The IIyoungcr" cruptâive rocks arc essen-
tialiy like the 4 oider -" iii clinical composition and thecir chic?
minerai constituents; and they differ whcn at ail] only iii texture
and soine other points o? as littie inuportance-qualities that dis-
tingul su mercly varietiems, and whichi have procceded fi-oun greater
p.revatlenice in these later tinte-s of subacrial eruptions.

6. Since Ilplagioclase " is flot the nainle o? a minerai species,-
sEverai l ineris, of Nwidely aifferent compositions beinig tiiibrared
under it-it is a confounding oe differences and resenibiances to
rpeak o? it as a constituecnt o? a rock. And siîîcc it now iniciudes,
throughi the definingr or the fcldsp.-r inicrocline, a large part of
potaisi fcldspar, wvhichlinhd been supposcd to, bc orthoclasc, it
bas become alinost synonymous vith thc terni fcldsp-ar. The
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tgiiipiicity " its adoption lias Ucen supposed to give to lithological
systei would bc greater il Il Udspar " werc substituted, and
with its -oresent range of' constitution, the evii would bo lhardiy
less.

7. Rocks différing nîineralogicaliy, ind not cheinically, like
reiated hornblendic and aug-,itie rocks (the minerais hornblende
and augite being dixnorphious), are righitly niade distinct rocks,
siîîce the difl'ercncc lias dcpendcd, to a larýge extcnt, on wide-
reaching geologicail operations or conditions, and is, thercf'ore, of

tr Ct -~oo.c, eiriicn

S. Since quartz is the inost, iidciy distributed ;ind therefore
the least distinctive of' the minerais of rocks, it May rightly be
regardcd às of subordinate imnportaince in clie distinguishing of
rocks, and lience not only such naies as dioryte and gittrtz-dIio-
rytc, ira(JkylC and qwt.rcyetc., ire acceptable, but. aisoi
syciiyle mnd quarizsycnylc.

9. ]3iotite bcing closeiy like iniu5covite in composition, and not
lcss cominion than it iii granites, gnissand inica schists, and
being, morcover, unlike the inierai hornblende in lcnxical con-
stitutionî and flormnula, flhe. rocks in whici biotite is aî chief
constituent canota righitly bu piut iii the s-aine grroup with horn-
blende rocks; or tiio:se ini whieie hornblende is a chiel'constituent
in a tyroup of' îmicabaring rocks. Consequently the naine

m9iiic.dioryte," for a rock containing no hornblende, and the
naine Il iorn bien de.-rani w " for a rock containing no mnica but
horniblende inste.ad, impiy alike nhuse relations.

Tlie discussion sgsth te lilowing additional remark:
The inc;îpabiiities of' the microscope aînd liolariscope have

favorcd the use of' the terni 4paicis, and have lcd soine
inctuaosto overlook or sliglit distinictions in chenical con-

etitution. Jaitimologly is to receive hiercal'tcr its greatcst :idvances
throughi chcuiical analyses; fl'r cliuinistry alone eau cîcar aivay
the doubts, the mnicroscope icaives, and sýo give tieat conmp1etelless
to thle qciencee of' Rtocks IVhielî geoioy reurs for riglit and
compreliensive conclusions.

Moreover the researchies made iii the iaboratory to ho of* real
geological value Ahould ho, if possible, suplecnlte-d by inves-
tigations iii the ficld as to transitions aimong the rocks, and as to,
otimer kinds of relations. Thlis field %vork lias oltun becu wvell,
d onc, but not so by ail iithiogic:tlnctiaos
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The principles presciitci leati to the following subdivisions in)
an arrangement of' erystalline rocks, exclusive of the Calcarcous
and Quartzose kiid:. Silice leucite is a p)ot-isli-:uluninai- silicat,
likec ortiiochase ;ind unicroeline (il, :ffordinig tweinty per cent. or
muore of' potaslh), it is liere relf'érred tu thie saine group with the

pot:isli l~us:î iepflielite, sodadite aind the sa:1ssurites bcing
eînincîîtly so:-eiigspecies, t.hey are included wit] the so7dat-
lime felds1 tais (aniorthitc to :îlbitc). Thlis reflereiiee for l tîmolo-

gCal plirposes of' thlese illiilerals is stist:iincd by tlicir rescuiblance
tri the fcl(lspars ini Constit ucit,:ind alhio in the quaiitivalent, ratios

betveeii thle atlk:ilies aluinia aind silica, thlis ratio being iii leici te
i : 3 : S, aîs iii lindeSî LC, anîd inoat and niepielite 1 : 3 :4, as

inanortîtite. Tllie terni pollislîfil<lspucr, aîs used inu thwe-adiiugS
below, is hience to bo iiderstood as covering orthoclasc, micro-

dine ~ ~ ~ ~ ~ ~ ~~1 -u( ect nisd-icf~~a, as ine.1 ding the tri-
clinie feldspaxsr. f'roin alort.litc t alluit, ani al2o neplielite,
sodadi te :iiid t he Salîssurites.

'J'le arraugmemnent is as fofloivs. !il tie firît. 5series, the rocks
guiadulate ilit) h-ids %viieli are il] id inito allers that

are al] iiica :;iand yet tie aiinount of* îptisîres:it is lipproxi-
xîatcly the sne

J. :%1 . ~u. NI)or~î ?-î.îi.tSIIS inicluding
Cr:niue. Grantili te, Giiciss, J>rologiuîe, 3'lica sellist, etc., Felsyte,

Tra:hîeli , etc., and the Lenicite rock of' Wyomiuîg-.
Il. TUFm MICA~ AND SOmxA-LIa FFLU.îSPAIm SmEuuF.S includ-

inîg Nersanutite, Kilîigite; ami the nepheclit le kililq Mliascyte,
Ditroyte, Plionolyte. etc. (Thlese ncplir.litic kinds belounr atmost
as well in the prcdigseries.

111. TtI}; IloRNltl.ENDF ANDi POT;%-'sum ]3Et.SPAI SERtE.S
iiuldiii-g sycutyte (%wiUî Q1u:trtv-syenyte), ynt nis H orn-
blende sl tAnipli ibolyte, Unalikyîe (titis Lis.,t coîît:iniig epidote

iin place of' lioriil>Iend(e>; and thi iepliclitie species Zircon-Sycn-
yte, Foyayte.

IV. 'Tum AIRltED ND) SOI>A-LIME FE.DSPAtL SamuE.S:
includiing I>itrytc (%vitl Pro1îylyte), Atidesyte, Labradioryte (or
]aabrador-dioryte), etc., aîîd tlle s;nissurite rock, 1Buptlilotide.

V. 'PuF IYROXESE AND lOTAS;I[ FEî,îîSîAIL Sautas: includ-
iller Annpigeuytc.

vr. IIF l>YitOXENF ANt Sor»A-- 1 ï.%m Fi,D)sp.i SERTEs:
iticludiimîg Atiîite-Anides-yte, Noryte (Ilyper.stlietytc and Gabbro
ini part), Hyprsieyt (c ta iin truu htypersthicte), Doleryte

coiriugB:îsalt and .Diaba:sc), Nuplicliiiyte, etc.
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«VIT. PYROXENE, GARNET, E PIDO'rE AND CURYSo LITE Rocîcs,
CONTAMN!NCi LITTLE ORt NO FELD)SPAR: ilutdilglyr nye
Lhicrzolyte, G arnetyte (Garnet rock), Eclogyte, Eipidosyte,
Chrysolyte or Dunyte (Chriysolite rock), etc.

VrITI. IIymi)ous MtN AN!) ArLui1[NOUS ROCKS. CON-

TAING~ LITTLE OR NO F1E:î,SPAî: inluding-1 Cllor-ile SCbliSt,
Talcose schist, Serpentine, Ophiolyte, Pyrophyllite sehist, etc.

11U,ý3MLARKS ON CANADIAN SR IIR ?Y

Mr. Selwyni's recent paper *' On flie Strati-r:îply of' the
"Qucbec Group and t lite olier crystalline rock> oi'Canai.da." marks

an importaînt cvcnt ini the history of the Geological Survey. To
tîtose whio, lik-c myscif l ot liCeto)IOre acCeptcd Unhlesit:îtitgIy
the thicorics of* the Survcy.tauthorities. the pulfication of tilis paper
is of grre:it interest. At, tI:-. s:înî tinte, inany wvill, 1 tliinjk. regret
that it is unactcoxniciiid by any geologic.l iinapl or scetions o1 uhie
territor-y wliose stairîlyis dicsc.Without this it is quite
iîjpo--ibIe- l'or the general public, and quite difficult l'or Ille stu-
dent of' c.aaadiam geol oLrVy, to lfolltow M1 r. Sclw si, to obtain a cear
idea of* the rmisons wliich ]lavc causcd Iinii to differ:S I0 rnotnndly
front bis l)redecessor Sir W. E.Logani, or to lorin a judînient as
to tlhc relative inerits oi'thleir respective conclusions. Mr. Selwvyn
indecd infobrins us thiat -a« considerable ainounit of cirertul inves-
"tigaition and laborious work in the fiecld is yet requircd bet'ore
tie ind(ie.itcd divisions can be corrcctly dclineated on thte inap,",

but, ailhoughi tliis iay bc anl excellent rcaison for nsot as yet
publisliing sny malp illustrative of ir. Selwyn's vicws. stili it
cannot be rcgardcd as -ile~rtetapo'sut.atr Quebec

b3' Sir W. E. Logan, so loInz proinised by Mîin, and upon whichi
lic laboured "o earnestly. 'Indeed, 1 trust ttat: thte intbers of
the Natural Ilistory Society and the public gecrallv will join
NvitltIllc in ur-ing- uplon 'Mr. selwyn the adViszabiliIy of Publishliqg
this ap, for I think thiat we have al been uinder thte impression
thiat the vicws of the former Direetor of' thc Survey derived thecir
strongcst support front stratigrapiicîl considerat ions.
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31 object, ini niaking thesc reniarks on Canadian Stratigraphy
is to eliuîinate, as f'ar as possible, frem 'Mr. Selivyn's paper, tie
T'hcts upon whichi lie bases bis conclusions, and to examine hiow
far the latter are newv, or acceptable. Mr. Selwyn in referring to
the opinions of those ivlho have gene beflorc bu»ii in the study of'
Quebee rocks, aFserts thazt 1*eist of these opinions bave been ad-

vanccd on paloeentolo±rical. îinciiralogie:il orthcioreticil grounds,
witheout any study of the actual :ztr.iti-rapliy of« tie, fild."

Inideed, lie bas expressed hiniscîf' te the cffcct, tliat bis views aire
the result eof a caref'id exaniination aînd raapping et' the strati-
gyrapby, wbili, those cf xnyselfand others are the rcsults of cithier
inineralogical or paloeentological ceinparisens, Uic former o w-hidli
cspeci;illy lic supposes te be very nîisleatding, rini theses utter-
aiiccs. anîd front thie very excellent eppertunities w-hidi we-c kow
bIr. Selw-yn pesisesses for inakinir observations iii thie field, w-e are
etitithcd te expeet te find in bis incîioir a catielhul description eof
the iicw fluets and data w-hici hiave influenced lus opuinions, and
these 1 slîall endeavour te, peint out. We niust, hoiwevcr, dis-
tiîîguish betwixt thesù and 'Mr. Selwvyn'sgenerail geological descrip-
tiens, and a1se try te, mscertaiîi wliether thcy involve negligence or
inaccuraey on1 tie part cf' previons observers.

1. Aîiîongý tiiese iew-ly observed phienoixena, is th:îî. liavin-
rcfl±reiiee te tie Chîamplain aind St.. Lawrence fijult. -The line et'

tliis di:Slocation" says Mr. Selwyn, Ilor unconflorniity-li-
"ever it niay be-lias bec» supposcd te pass in rear cf thîe Quebc
"citadel. Thîis 1 hold te be a mistake and 1 Uiink it can be dis-
tinelly shcewnî thî:ît it passes frein tlic southw-cst end et' thec Island
of' Orleaus, under Uic river, aîîd betweeîî Point Lé~vis and Que-

bec." To an ordinary observer the rocks underîîeatli the city
aîîd citadcl ef' Quebee bear a iueli greater resciiiblainee te tic
contorted strata et' Point Lévis thman te thie even-bcdded sliales
and Iijînestoenes w-hicli gencrally occur on diec nortliwest side ef
the fitult. But, aft'er aIl, even if' the fact hc as ?Mr. Selwyn
staites, lie w-ill probably admiit tliat tlîis is net, of' the sliglitcst
importance se fhr as regards the correctness of' lus theretical
view-s.

Hl. Mdr. Selwyn places oii record the resîîlts cf an actual examui-
nation cf certaini suppoed Potçd,-ui rock-,, dcscribed iii tie Sur-
vey Recpor't f'or 1866-9, anid lias net obsoi'vcd antytliing, in tlîeir
architecture or h'ossils to justif'y tlicir separation flen thîe Lévis
formation. Thîis is quite an imiportanît fluet, of w-hidli I shiah
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takec notice whcen discussing the theory wvlic Mýr. Solwyn builds
upoin it.

Ill. Mr. Sclwvyn states that, on the Riiver Etchcxwiin, thle rocks
of bis second division ci-op out apparcntly unconflorniably fronm
bencath the fossilifcrous beit or Lévis fornmation. But lie is
uncertain iviCthler this Ilapparent unconforniiity " ny not ho a
Ihit, and thcrclbre it wvould secn liazardous te base niucit
thcorizing- upen it. T canneI)t detCet, elsOwhiere in îàr. Selwyn's
paper, any unequivocal exaiplc of discordance such as would
prove that tile Lévis formjation is c1uite distinct fronii the under-
iYing "Voeanie Group."

IV. Mr. Sclwyn nlotes the Occurrence ini bis second division
of "1altcrcd volcaie 1 roducts," both intrusive and initer-stratified,
and speaks of a great developînient of these Vo!caaic rocks. The
terni ',volcanlie " is very seldomn uscd by modern litlîologists as
indictaing a partieular texture or conmposition iii a rock. Ainong
older autimos Sairtorins von Waltershausen writcs of the voicauie
rocks of Siciiy and Iceland, ail of ivhich occur iii the neiglibour-
hood oif active volcanoes. Von Ilic)îtliof'..ni in lus Natumal System
of' volcanie rocks, writrcn iii 1S0S, rel1crs exclusively te, tertiary
and post-tcrtiary eruptive rocks raniging fronu rlîyoiite te, basait.
Mr. Selwyn inii;pplyin.- the terni te initrusive rocks of' Canibrian
or Silurian age î)rob:tbly uses it in the senise of cruptivc, for it
would be very dificuit to show aîny connecetion betwecn tiieni and
volcanic vents. In tlîis case lic dees niot put on record a new
filet, but înercly an old opinion expresscd by previous observers.
But M"r. Sclwyn clinis furthcer iii reference te tliese rocks I. thiat
"-neitiier tlîcir truc stratigraplîical position nor tlîcir geological
"eharactcrs liave been corrcUy dcfitncd, and thîcy liave, regardlcss
"of thlee heen confoundcd and incorporatcd witlî the truc Sillery
sandstones, whichi are only a local developuicut of thick: sand-

"stones nt several horizons i the Qucbcc group or fossilifcrous
Lévis formation." The geological characters iincntionied have

probably refercuce te Ilicir lithological Pentures, and ive are loft te,
infer tlînt certain eruptive crystalline or sub-crystalline rocks hiave
beemi describcd aîs sandstoncs by Mr. Selwvyn's predecessors, and
that lic lias beî the first te deternuine thein correcdly. But %vhcen
Sir William and luis assistaints classed a certain diorite, for
instance, in the Sillery formation thcy did net tiiereflore doter-
minle it as a szindstoue. Wlîcu T speak of tic Primiitive Gneiss
formation I do neot nccssarily inean timat every rock in it is a
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truc -neibs. And. biniilarly, if prcvious observerq have placed
Certain Il volc.uici rocks in the !zame formation with the Sillery
sa.ndsfuis,, wt! may bc Certain tha~t they did so intelligently, and
that Sir Williaîn Logan and biis staff wcre fuîly tware of tlic
differwnces bî,twccn a crystalline and a fragnicntary roek.

V. Mr. Selwyn CAIfS attention to two eharacters not pointed
ont by Sir W. E. Logaîn wvhich distingui>li thle .Volcani, froin
thc Lcvi.s arca on the Rivière du Sud. Onec of tiese is thc
occurrenec of fljssils iii the di.strict nortb of the river ;but this
does iiot stxiii f0 bc a ncw dibcovcry. The othier distinction is a
pcculi.îr çclii.-to.se structure in thc s:indstones of' the IlVolcanie '
(rrou p, whichi is not to bc obscrvcd aniong those of the Lévis
floruîiation. Lt is wortliy of note fliat liere we have M1r. Selwyn
hiniseif xiî;king uise of' a litlîologic.d peeuliarity flor separa ting
two diMêrmeî grou Ps of rocks. The ibýscnce of flossils froi bis
scIond or - Voleaîiic "divisioti is eiîipliasised by Mr. Selwyii anid
no doubt this differencc, Uis coînipircd Nwith the Lévis formation,
is a inioat important one. 'Stili wvc kiîow~ that Sir W. E. Logaîn
Wa aaiîc 0? tlîis dis-tinction so tlîat bore ai'a in We bave, îîot the
aiînoulicient of a nî:w f.îct by '3r. Sclwyn, but Fsiiiply- a new
explanj.aion o? a certain pcnhiarity. Sir Williani accouiîted for
thec aibsence îîf si by iictainorphie action - Mr. Selwyn would
probably attribute it t0 volcanie initicrferenice: tlie difference is,
aftcr al],. only in thcory.

Altlîouglî Il have bcarchecd vcry carefully, I have fiiled to find
iii Mir. Sedwyn*5 paper any oflier traces of original observaîtion
thaîî those I have cniuiierafcd. The first o? these items lias no
beaiiiig upon the mnutual relations of' 31r. Selwyn's second divi-
-ion and fthe Léiis formnationî t li fourtlî cannot Le said ta 1e
ncw ob.,,rvation at :îhl, and tlîus wve have, as the actu:il basis of
fact fur M*r. Sclwyn's new coniclu>ioiis, the absence of* Iotsdai
strata froin thc niglî,Iboui-hood of the Lévis forma:tion flic sup-
poscd unconflormnity on) tic River Etclîcnin aind a trifling litho-
logical puculiarity aniong tic sa.ndztoncs of' thie Rivière du Sud.
The -suppose;d uîiconfornîity is by far the mnost imaportanît part o?
this baiss- but ive niust recolîcet that MJr. Sclwyn is fo1r lrom
being positive about it, anid, furthcer, thiat thie sanie difficulty
occurrcd to iîii as regards ftic contact o? flic rocks on tlic
northwcst cdge of thie fossihiferous beit. There ton, lic docs not
distinguisbI buecn an unconfornuity and a fault, and I believe
ivere this lattcr point decidcd it would go far to sctthiîîg this
vexcd question of flic age of the Quebec group.
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After tlais exaniiaation I tliik it caîl ruasoaaably bc subiitted
that îlcs nw &,ta arc lttoga.tliicr iaasufliciuaat to destroy the
cuilidieu mljicla many b.w'ýc liurutuooac placud ini the cuiclusions

of Sir W. E. JLogan and ina tic labours of' Ilose ivlio ivor-kd
under Iiin during- the hmat thiiîy yearsý of' lais liIe. Il' l.îborious
aaad p:iataia tudy of' the actu.d btat iigr.tphiy ini tic field
is to couait for aaiythîng-,, it is no0 diburedit tu Mr. Selwya to say
tliat his wourk ini dais respect ib far outwuit -lied by tliat perliarancid
by Sir Williamî. ]?urtlar, we aIl kaow tlaat tucoiiyaa of
lais 1f., even aftcr lis officiai cotiian.ctioai witli tlac Survcy Ccasud,
w. .a, c% ottd tu a re-ex;tiaîaataoun of the Eaaterni Tom iislaips rocks
and to the couapletioi o li iiîap. Suircly ail tais ouglat li ot, to
lie tlîrowaî as'ide as U>clcjs w ork. Surely Sir WVilliaaii laad lic

J'l, woUldIha lui1Ad ~Oi tuaO Lvay il flivau a in dcfencce

of' lisiai iions. Altliotagli lac ib gonie froin us,, it is ,uruly our
duty tu take; caae tliat justice i.- dune huai, aand I coaatcad tliat it
mould bu oaaly an act of aýiiiîll jti.4ticc to laib iiacaaiory to givc To

the world tic reuluts of' lais labours, jiiast ina the sAmpu wlaich tlaey
itt,îined at lai,, deata. Apart altu-ctlacr froin lais tlacoretical

cuaiclubisoris, litc oorciis f wlîiuli 31r. Seliwyaa disputes, tic
observattions of'Su' Williami aaad lias, ;ss. a, tu the .actua

plaioaiaa--i tclibita.d by the roc:ks of' >outli-eastcerai Qube, have
a practical vaIuc to tlie couistay aîid 10 ail fluturc obbcrvers,

1çic coxaceive it to bu tlac duiy of' tic Stirvey to put on record.
Wlîcn %vu coai>ider tUec cîy sluiadur flotad.atiuoaî tf aa niaterial

upon whii Mr. Sclwyni's vicws rcgai'diiag tic Qucbec ga'oup are
bujît, it would sceiu that the coiiclu.,ioaas lic laias arrived at are,
ta) a -%cry large cxtcîît, tlacorctical, ,and tlacrcl'ore juat as little
cntitied to, iaiiîîcdiatc acceptaticc as tlao.,c of' otlacrs whIo have
wr-itteii uI)ofltlac subject. In rci icwiiag M r. Sel %yni's concl usions,
I all attcîapt to stitte tlacri as bricfly and lîoncstly as possible,

and I blial firbt refur to tlîosc ivlaîch faoîii îîy oivr poiant ofview
appear to bc wcll fouaîded.

1. The prinicipal fleature of Mr. Selwyn's essay is of course
the ncw %icw lie takces as to the str'ati-raphiy of' tlîc Qucbc
group. The ordcr, in age, of its diffueit iiicîubers lic mîain-
tains is just tlîe rcvcr:sc ol' tiat indicated by Sir W. B. Logan;
thîc I'os:ilifcrous belt or Léavis foramation is rcmcr tliaî the more
crystalliiac rocks 10, the soutli-cast, anid tlac latter are probably of
Caxubrian age. Now alt.hough1 1 caaanot sc tlîat Mr. Sulwvyu
bas brouglit forward any ncw and adequate proof o? tlae corret
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ncss of this vicw, still I ftecl bound to advocatc it, because of
my experience aniong similar rocks in tqeandinavia and Ger-
many, and stratigraphical and lithological counparisons w'hichi
I have maidc betwecn these and Canadian rocks. Iiideed in
the first paper whiclh I hiad the honour of' presenting to the
Natural Ilistory Society of> Moiitreail, dated Sth April, 1862, in
speaking of the so.callcd mnctamiorphic rocks of' the Eastern Town-
shipsý, I mnaintaincd thiat '-so soon as thc truc limiits and cifects

of'nmetamnorphismn are reeognized, it w'ill probably bc aeknow-
lcdged that, whatever vicw mnay bc entertaitncd as to thecir

"origin. thc schistosc rocks above referrcd to underlie thc Silui-
'rian and ail unaltercd or iictamiorphosed strata.'' Further,

in a pamiiphlet publislied by nie i 1871, entitled Il Observations
on Canadian Gcolog-y," I made thc lfollowing rcmarks: Il Indeed

in the attecitq whichi have becu mîade at detcri-ingitý the agc
"of the Eastern Townships rocks it lias always bcen thc rule to
"begin with the I>otsdaxn sandstone as thc oldcst rock, and to
"assume that those to the castwvard (regardless of thieir litholo-

le gical1 elaracters) follow eacli otlier iu aseending order. Any
"one who lias stu(lied the structure of'siînilar regions in Europe,
"such as those above mcintioticd, c:în scarcly th1il to comle to thc
"conclusion tlmt the opposite of' this assumîltion is thc truth;
"that tlic oldest rocks are those of -New England, and that as WCo
"coui ortli-westward, we p;îss over more and more recct
strata." (p. 13.) In mcentioning the Silurian rocks iii thc

sanie pamphlet, I mnade a still more distinct statcmnut of my
vicw o? thc inatter, whichi I give hiere iiu full. IlWe have seen
"tlat lu comparing the great miass o? thc New Englaud and
"Eastern Townships rocks with strata of similar lithological
"clîracters iii Europe, sucli as those o?' Saxouy above alluded
tC , there is no difflculty lu recognising theni as Azoie and pre-
Silurian. This applies to the gneiss, mnica schist, chlorite

ccschist, and to mucli o? tI c ay slate o? thc region recrred to.
"e As in Saxony, there cxists a passage (perlîaps only aîpparent)
Il froui these erystalfliie and s iertaherocks into others of

a distinetly detrital and fossiliferous cliaracter, s0 in thc Eastern
"Townships WC have a simiilar passaige fromn roofing slate into

Cisofter grey slates, grauwacke (Sillery sandstonie), graiptolitie
"I shales and fossiliferous lituestones. This peculiar structure

wa.' indecd the reason why these oldcst fossilifierous strzit-. wcre
"fornerly called thc Transition (Uebergattgs) formiation. The

[Vol. ix.



No. 2.] MACFARÇ.ANE-CANAI)IA N STRATIGltAiIly. 97

Ilsaine Ser*iesý- of, rocks in the pr-ovitîc or Quebec ocotîpies a boit
along the Weost side, ot' the Queboc group, ha:viîîg a breadihi of
about twent y iles, andl i net niîg ail iiindoubltedl se'i i tary

aiti1ossifiiirous straia. Lt is the saine b. îîmi (_l roeks %ii
eontiîning souithwardi- irîto Vrmîont lias trebeun caiied die
T..ac2ttt j, and %vihel Dr. Il uni. wishes to cI:e4'i i.,s jie Callt-
brian . Wre haVe z1lreu1dy SeC) 01.1t tlIte terni CaMîbn'ia n iS ittch
xnjore applicable to the G reen Moutîtain sorics. anîd t bore %vould
appc-ar to be no good reason l'or eeasing to reg.ard these rocks

Ilas beionging to te Silurian sy.steuî. As lias already been ex-
"piained, however, iL wouid bc proper to oxcludo froin tliat
cseries :îuy nou-flossiliferous rocks whoso aspect is soini-crystal-
linoi and whiehi have been so frequcntly ciassed as iîtaxuorpiec

"Lower Siluriaît. These, as -se have soon,) it is mueh more
roabonable to elass wîth thie Caibrian rocks." (pp. 15 and 16.>

Firotu those quotations it wli bc perfcct.iy evident that Mr.
Selwyn's views as to the age and structure of te Quebec group
are the saine as those I have hlted for the last seventeon years
and repuzatedIly broughit beflre the public. It mnay seein t an ntur
of imle consoquonco as to wiere te mnt of' priority lies, but I
conless I thiiik differentiy, and inaintain that ýMn. seiwyn's recect
papor ou-lit to hiave eontaincd soute iîllusiont to te pa:ssages
abovo quotcd.

But, iu spite of ail titis, 1 fuel bound( Lo say that thoe maLter is
not ctided boere; tliat the independettt studeîtt of' our coeology
will neitior aoeept Mr. Selwyn's views uci auiy others, uuless tLhcy
satisfaetoïily dispose oFte diffleuities whlii ha;ve ail :tiong besci.
tItis subjeet. Mr. Selwyîî baniâies Potsdama strata fron te
proximttiy ol* tic Lévis rocks, anîd ceiîis titat lus newv divisioits
itavc Il at leasi. the :tdvaittage of siîiiieiity.' Titis ittay readiiy
bo admtitted for what iL is WOtli but they (Io nt it te sligittest
dcLrrc icet te questiont witit Nviiielt Si r W. . Log:ttt f'ound
lîjîtseif l'tee to fhce dutitg the latter p)art of' tis hifietitne, and
ivliielt itay tiuts bc stated : How cati titis Lévis formationt bc
tcaiiy L-oiver Sitîtniai ini age wjieî it uîtdonelics, uîteoîtforatai-biy,
te iowest of' Lower Siini:t rocks, tîatnely, te typiec Pta ai

batîîds.,toîte of' the St. Latwrenee V'alley ? .Mr. Seyt aýys, titat
the L~évis fotrmîationt is Lower Siiuri:îît, and the horizonttal Pots-

daîti saîtdsione is Low'et' Siluriati too, anid tiiks titat uce ba:s
cietuaiiy disposed of' te questiont '- wititout iitvokzittg aity cf'
"Lte nitumîtrou2 aliost imîpossibilities in p1tysýieai and dlyuuaiial

Vol,. lx. C e 0~.
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oy(logy %vliei -are rcquired to explain the prcvious t.beory of
tie structure." But W'e nmust not imiagine that suchi a simple

explanation eould not possibly bave occurrcd to Sir W. E. TLogant,
and that bis introduction of' those Il alinost iinpossibilities " was
unnccssary. I ani inclincd to think tbiat the phienoinena whieli
Sir 'iilliam) workcd SQ indefiltigably and so loyally to explain,
reinain to this dayas tangible as ever, and that Mr. Selwyn's new
theories :îfford nio solution of tbe problcmn.

2. M r. Sclwyn inaintains the igneous origin of' nany of' the
-crystalline roeks of' bis second division, and cspecially of' the
"diorites, dolenites and axnygdaloids " wbicbi occur in conncction

witb certain copper ores. Tbis is :wotlîcr vicw I bave often
mnaintainied, and I nîigbt rcadily quote passages firoin my papers
Cyivi ng tbe autbority o!' Naumann and otiiers in support of' it.

3. Mr. Selwyn partieularly insists upon tbis point, Il that the
'fluet of crystalline rocks (greenstones. diorites, doeeites, f'elsites,
norites, &e.) appearing as stratificd masses and passing into
sehlistose rocks, is nu proof' of' tbecir not being of' cruptive or
v'olcanic origin." This is a principle of'very widc application,

suîd cannot inii ny opinion be controvcrted. I mny paper on
thc Acton mine, dated 2Stb October, 1862, 1 described a striking
instance in suplport of tlîis vcry point, I said, Il Bctween the
"cupriferous limiestone and the uniderlying- shale, there is often
intrudcd a fine graincd greenstone, wbicli somectimes florins
vcry considerable and inî'cgular masses ; sometimes interseets
tbe limiestone strata, and often presents a peculiar b:îndcd

~structure, rcsem bling more tbat produccd by ig.1neous flow tban
tliat duc to deposition !'romn Nvater." Further, wlien diseussing

-the origin o!' eruptive and primary rocks in January, 1864, 1
insisted upon the view now brougbit florward by Mr. Selwyn, and
gave an explanation o!' it in the flollowvîng. words "The instances
'o!' a siunilar modification o!' structure amiong the greenstones are

vcry numerous, and tbcey are even more important as sbewing
more clcarly tbe cause or' this structure amiong igneous rocks.
Tbe dioritcs usually occur in tbe forin of'veins, irregular amasses
and layers. Th'le veins soumetimes exbibit the !'ollowing re-

4C markablc phienomnena :LI tbe mniddle tlîey consist o!' graniular
diorite, and at the sides o!' slaty diorite or borniblende sebist, a

graduai transition being gencrally observable fimonui tic gramnlar
"to the seblistose rock. Thec cause of' tiiese pbienoincna inay
"iost reasonablv be sougblt for ini thte cii-cumns.ztatnces attcnding

[Vol. ix.
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"thie cooling of' tie rock, and they are most likcly the samne as
those whichi occasionced a sijaîlar structure aînjong tie porphy-

"ries. The fluid rock of thc diorite vein was probably in motion
"ia thc centre, w~hiIc thc pat adiloînîng tic sie walls wcerc
"solidified. The

11 
current iii thc centre %vould have a distending

and arranging action at tic junction of thc fluid ivitl the Soli-
"dificd parts, and an elongation and pa'alcel grouping of' Uic

inierais there being fornied would bc thc consequence. 'NJ0t
"onIy lias this sdaty texture been obscrvcd in connection ivith
veins, but it lias also been rcîaarked tlîat Uie more irregular
nmasses of diorite assume a slaty structure towards thecir june-
tion with the older rocks, Uhc stratification bciîîg as iii the case
of the veins p:îrallel with the Uine of such junction."
I have thus broughit into proinitîince tlhrc of' Mr. Selwyn's

conclusionîs with whichi I fei~e bounid to aigrc, but I have yet to
notice those of wliose eorrecttiess I have vcry grave doubts.

1. In diseussing the distribution of' copper ores iii the Quebc
group, MIr. Selwyn aisserts that the copper ores of lus third divi-
sion occur both iii bcds andi lenticular layers parallel with Uhe
stratification. Ilbut iii no case acconîpanied by ixîtrusive erys.
~talline rocks." This position cannot bc iîiaintained with regard

to the mine.s ofOapelton. In the Capel mine intrusive dykes are
met Nwiti, and iii Uhc l{artford tîmere is otie about twenty fecet
thîick, alinost vertical, with separation joints- exaotly rescuib1iu)g,
on its sides, thme inortar seains iii a stone %valI. This dyke
appeared to influence Uic copper deposit, quite fi.vorably. It
was of a basaltic nature, but intrusions of' diaîbasc are also to, be
found at tis mine both unidergrounid and on the surface. M r.
Sclwyn's ref'erencc to the Actoni minie is cqually uîf'ortumîate.
Thîe 1 diorite " tiiere occurrimîg is not itseif cupriflerous, and as
for the inuiestonie whichi carnies the ore, altiiongli I lî:îd opportu-
nities for observiniir it daily, it never occurrcd to nie to regard
Uic whiole miass ais "vein-likc," nor did it seenu to behiave other-
wisc thami as a bcd "beloningiiý to the stratification."

2. 'Mr. Sclwyn is unwilling to assigu Il cither anu acre or an
"origvin to tUec cupriferous dioritesý, dolenites anid tiiiyg-dzloids- of
Uhc Eastern towiishlip-. different froin that of' thie a1nmot iden..
tical rocks of' l ike Stiperior." Lcaving age anîd origin aside,

I shall mention ai few particulars iii whiclh the two groups arc
scarccly Il idlenticatl." Lii Quebcc Utce ruptive rocks are îîîostly
fine gainecd, frcquently sfchitose, ueyer sufliciently cupri ferons to
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furitiish a pa3 ig îiit! -i thecir sniali euercentîgýe of copper is coin-
binied 1% ii bsuIii n ;a 1 gitui. are conîparativeiy rare, an.d

ci, hdiîi e.iit.ii i aiiý ti ii.; tl kc ti.î eîcu a thiese beds are in-
t i îidud i iui~tti litumtratLi ied %%i ti si.ites. itisau1 h nîestonles;
cîîiliti-ed .11ta*iU ufte $er1 ile andi a huit of' Ifo>siliflerous
1'ticks .idîi ic~ ieiii tii tuie îiLiî west. Oit Lake Superier the

suppubud iiîieiiîks are dibtinctiy graltilar, seldlnt seiiistose,
frequeîitiy shlt iiuiierative iiiiie> on tiieir nati% e copper
niiiygla.loids are :ibuîîdatit, antd ful. witi iati% e cupper, caiespar,
qtuartz, zeulitie and utiier îiinciir.iis, iti 1 îrofuin ; tiuy ]lave the
forin iiiobtiy of' overfluwv:, tot in)trusions-, anîd tiiey are asoei.ited
,oitit saîidstoiiub anid tie co;it.5v:t uicuguie't sliewing, por-
pliyritic, Lauirentian andi Iuroiiialn boulders ; the strata are tiot
ctintortud, liave a regular dip in ulie directiont, are innocent of

f*Ossiis Lhelliscives, anid are faîr distanît froin :iny florinations con-

3. Mr. Seiwyn disputes Dr. Ilunt's contentionî tliat the Kewec-
niani suries ovuriies the Humilniait îîneoiiflarinabiy, and cites UI. S.
autiiorities agiiist tlinse ' iuw. 1>ieflér.ible te tiie>e wveuid have
hiave ben Mr. Seiw'yn's own testiîiiony as relgards titis question,
andîi i h, te bc regrettud tixd lie liab îlot yet deeoted nioclt tinte
tu the Likec Su 1,.eriur regioli. Whiti aîiy oie wvaiiders aiung a sca-
beaclh. with v.iatiî ciiff, oit one Il.and, and observes oit thte
otlier the mzteur-wuriî buiderb, p.bian aiît atil deried fienti it,
lie feulb pretty ccrt.iiîn thiat the shîinide ib uiienfoiriîabie to thec
cli-. Sol oit Lake Superior, aiong its casteri sitore, betwcen

SIil t Ste. M trie aind M iciiiutvi, there are fiequeîity flounld,
butwixt tui wditr aiid the Ijuruttian or La.turetittiiti iilis, naîrrow

sti-ipa: (or iatcee of the rucks ofet lc plier greup, Nviiieii ofteni jt
cnta~ înai ilattîsinto the lake, Miîd (Itibtiesa extt.nd uutjgeat

distaîtieesý iaeiîatit it., waters. Sueli Iiiuitited oti f' titese rocks
arc futitld, for iistaitee, skiî ic Liebs f G rus Cap, aieîîg thte
south Am shol f'Iaciwîtit Bay anîd at Cape Garganîtua.
Atiîîtoimes rock:s tlie cuiioiliciates, are 1bil cf Il urelian dé.bris,
and iii tiose cf' Btiic%%aiîiitit.. B~ay boulders mîay be ubseCrvel
ci rua jaspejtr euîiîîr tLite liî.îriîteristic rock of' te typical
Iluroiiian. Ititisd te p)usît iuîî Ufic M tnaîsreuîcoît-

nected w ithI any Huiluriat backgrounîd, bc itot suffîicit, 1 wouid
riientioli the aLtitude uf' ite îueks uf* Michiipicotvii Ishaîtd. Ilere
the sLrnta, igîteoas ab celi a:s sediiîtuîitar-3, hîat c auî a% erage stîike
of N. 68> Il.. and a dil of 250 soutliu;e.tvard. The iicarcat Iluro
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luan ruck, on1 the nourtii shore run nuarly caat:t and jrtcst, di)pilg
3-10 to 550 northward. To tliea,, the isand rocks are Cotise-
quetntly a: mittefoitable as are the walis of' a biou.se to its roof.

Lt k fitrtier to bu ritintiiber-,d that, te di.scordanit relation of
the Nipugot gtoup tu the Ilurouian sy.steom is adntlittcd by Mr.
Selwyn to bu au Il apparenît -rvat utitcoitf'oitity,'' anid as lite Si-
pigott group kb held by Mr. Sciwyn to bu part of' the IILTpper
Coppur butit 'e~"tiiuk k: a1ntost, cottecding Dr. [utsposi-
tion. Titib a isi n ot, at, ail uvcakeiied by Mr. Suhvyn's
supoaitiou tit.uLa tituý are the produets, of an aniteit, ioLeniec rai-
terdobrtint V!tt, antd tduat LaLeu Nipigon is an extinlet ýoLeano, a

gigttuic a<uC, or i%,ttr-filled anciett cratur, like the Lake of
Laacli. Titis itmetiin tliiot jubtifieb thte opinion that Mr.
Selivy is iiital* ,uonietintius ready to invoke " aliiost iutpossi-
bilities iii pitysical and dynanical gcoiogy."

4. Wxrititug of' Dr. IIurt's Norian systein, Mr. Sclwyn pens
the foiioving, reinarkabie pasb-uge : "If' it is tdiiiitted-wliielh,

in vicw of' flite uual tsoitnsof' Labrador fuidspar, is the
miobt probable s-uppobititn-thtat thu.5 e attortitosite rocks repre-
sen;,.t the volcattic and ittru.sive rocks of thc Laurentianl pLriod,
thel :tiso tieit ofteti mass,,ive antd irregultr and soinctimies
bedded character, and titeir occasiiaily intcrrupting and cuL-
timg off somte of tite lintestoune bands, as described by Sir W. E.
Logan) ks readily uudterstood by any one who litas studied the

strtigaphcaireittions. of conteniporancous atnd sedjiuuntary
"strata of' %o1etnic, paloeozoic, iucsozoic, tertiary and rment
periods. Citetuical antd, nieroScopical investi gation botu seem

"to poitnt very ciobeiy tu titis as the truc expianation of their
Sori-ini. Titat they are cruptive rocks is litld by nearly ail gco-

ioitMio itave c.trufluly exanuined tlitir stratigrapiical rela-
"Lions ut m untot aware of' any one having suggcstcd that

they arc tite products of volcanie action in te Laureutian or
"pcrlials iower lItnronian epochi." Lt is unutccussary here to

combat thte, doctrine that norites arc niot iinerely cruptive, but
volcanic rocks. I uuust contettt iityseit witli remiarking that on
M-Nr. Selw3 tt ret ie burdcn of' provitug any ncw theories hoe rnay

choose to brittg lorward, and consequently of shcewing that vol-
canocs werc active in thc Azoic acre.

5. Mr. Seiwyni uniderratte. thte very praiseworthy efforts wliieh
Dr. Hlunt hb mtade towards bringing order out of the chaos of
our primary gcology, and can se no utility in the naines lic
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employs fobr distinguishing certain non-fossiIiflerous formations.
le not offly condenins such 1- mineralogicail stairpy but
adverts, in a iiantner wlichl niust grate very hiarshly on the feel-
ings of* many, to the Il palfflontological stratigratphy ", of his
revered predecessor. Yet on tlie next paige Mr. Sclwyn procecds
to class toget lier groups of rocks of« alinost, cecry conceivable
origin, and very cjuestionatble ige,:îis bclonging to the Iluronian
systein. I need not detail the cxtrziordina.ry différences %wich
distinguislh the v.trious inienîbers of' titis hecterogeneous coin-
bination, both in ninci(ralogicatl, lithological and straitigraphiil
respects. iMr. Sc1iyni IinîiselV points out one0 01, these différences
-wlien lie iinaiintains that the copper ores of* the 1-uroniani and

Upper Copper bc:îring " rocks occur under conditions quite as
distinct as those of bis Iirst~ :nd second divisions ini the Qucbc
group. INr. Sclwvyn's own recatpitulation 'of* ivliat is to bc classcd
as Huroni.an is a proof that, bis pAn of' applyin- stratigrphy
pure and simple is not likcly to bc a grent ituproveanent on the
mncthods of those whio haive precedcd inii. I. xnay, like Iiis
views on thec Quebc group, have the mnrt of sinaplicity, but we
must not zllow ourselves to be iniflucinced overnaucli by the ad-
vantages of titis pcculinrity. Instead of' disp.trzilemen)t, suchi
efforts as those of' Dr. Hunt ment our wariuest thianks, and wc
inust, iishi inai evcry success iii bis efforts to deteruaine the value
of minerai fossils iii crystallie, rocks. As lie htims-elf çery fitly
renaa-.rks, IlIn no othier waty did Williami Sinitil prove, in Great
"lritain, thec vailue of'org.inie fossils, aind thus Iay the foundations
"of pai.montologica eotlog

<Rend bcrore the NaturaI Ilietory Zýucicty eorMotarcal, 2Sth Aliril. 18-49.)
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A CANADIAN PTFEHYGOTUS.

Amnong sonie spccinmcns kindly presented to the Museunm of
the Uni;versity in the wvinter of'1S77-8, by Lictit.-Col. Grant of
imilton, was a slab of Niagara liniestonc holding a wcll-pre-

servel ectognath or inaudible of a large Pt crýyotus. (Fig. 1.)

FiI. E.tqîiatt1a of I>e~'.:~Cu.:~..nti.!~ (The shaded
.sortivis reprei.eit tise :laty çImrattr of flac: surface.)

c. tectht vlargted.

As the.,:pccie-s secined to bc riew, aaad 1 could not learn that
anythiag similar liad l>een found in rocks of this âge in Canada,
a notice of it wvas communicated to the Natural Ilistory Society
of Montreal at its meceting cf April 28, 1879, and was rcported
as follows iii the Dai41 llitncss of the .3Othi

"A vcry reniarka.ble discovcry reeently made in the Niagara
liniie-stone is thiat of soine fragments of a giatcCrustacean of
thtegen us PI>igot us, comparable in size ivith the grent Picrygotus
.Anglicus of* the Devonian of Scotland, thougli of much grcatcr
geologi cal age. Somne sinall spe*eies of' 1>icrgotits have been de-
scribed by 11all froni the Watcrline formation of New York, aud
a fragment of an unidcs-cribed qpecies bas been found by the sanie
padiontclogist inii e Clinton ; but. the pre.sent is, ,o far as; knowvn,
the first example of' a large and well-dcvelcp)ed species of thlis
genus froin so old a flornmation. Col. Grant liopes to obtain ad-
ditional reniains. In thec mean time the well-preserved mazmilliped
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or utiîozii.i i buflir-e u:,. %%l] tIi iîiided s.Lybixtl liait and siarrow

iii.iilhir iiîc'ss i t abi it 12 dleties >itid :U inchte, ini leiigti
i:a sutffiuiiit. tii itidicitu the exjatcîîu (if, a iic% ;1itd 1.1r-C .species,
,%vliielh 111.1 for tihc liîreeit. bu naîiitd J)1' aîlcas aîîd %vhlich

WvIs z1 Caiiadian predveessor of 1. * îlis
Silice tL li :bîve w.s %% t tti the rivinoul .11of p rt of' tlt! htonc

lise1i'da littie îie;c or tIlle miailiiliathi edge, o i-, sti> silow
ai fî.av ile teed h, ilal jig about Iit imii ini aIl, %whiehl are or thc
flîîni rcîseîel i Fi. . IC. t-XCvplt the~ 1iist.'itii mte. wlizch is
broad anid .-Aiglitly notClieîl iii lr(iit.

Liet-Col. G rant lias moîre rccetîty obtîiiiîcd anîotlîer fra!.rînlent
of' :il) anîimalI app:ircitly o! tlc Saine >pcîes. ht seits to bc a
scullienît (Ir tlle thiorax. soiliewliat Criuslied l tItlie ends. but Show-

ingi th iîc trt ilînlîaiig vî*îy J jst inii ly at tie aiîtctior
ceILe. Vie por'tionl 1îrescrved i,- barely six biches iii leuigill, and
-iî inclh asid a liaif %vjde- Fig. 2 rretitstlie iîîjddle portion
ofi t.

'~Y loi

1;' .-- ,»

Fi. 2. DIJyti i îîig uf thie ui,,î îtî rl loî.u t ion, mituî il l ic.

Vite first-iîuettioned -ipeciiiieii wvas fouiid by its disicoverer in
the corporaîtion qu;îrry at Hlamîiltotn, iii thie lower clîerty bcds of

tIlicle gr liuîîestone. wlîich ît tliis place coutailns also a large
Ctiîiti«-( and Spcîcs of' Graptolites. The ,sccotld .;pecinien

Nv.t. foutid ;ut i titatice iroii the finst) l>ut fpErCttly in tieds
of' the aiî e. Vie spcinîctis arc suflicicnit to itidicate thîe
cxustcncc of a vcry large cruî-t;zcc-xî of tliis- -,Clins, apparcnily thec
first foutid in tic Nianrara iîîicstoîe, fiorina;tion of' Canada.

Accorditig to the 11ev. Mr. Synliitds, iii W(oilw.rd'.s 'Iouiograpli
o!' tie Britisli ertoi: t he* Uicldcsit kuuownl J>frygotus in

lîoblicatiulus of Vil heîîtîgrapilical $oitVul. XXV.

Dr.j. i..
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Brit,îin, is r-lesotnted by a jaw foot founid ini the Upper LI:ind-
ovL-ry s.îndstone, wlîicli is soinewhnt dideî than the Niaîgara
lilnrs.tonce. lIt h.îs becen îîanîed 1>. prbcinueicu.s, aiid arin.
rcfird to the saine species Lave been f1ouîîd in the 1Wenllock
lîniestonc, tlie E nglisli rC)resetttive of' lic Niaganra.

Thîis note is publislied iinerely to secuire to the discoverer, %who
lias l.tboured witlh nîncili dili-gCîîce aind sucecs., in the palootology
of* tlhe Nia-ara frnin.the credit w'hiel bclong.s to inii, nnid
to direct attention to tliis intere.sting fossil. whichi it is liopcd
niav oi day bc r-epresenited in our collection by pcrfect speci-
mlenls.

J. W. DAwsoç.
MarcIà 2otIî, 1879.

MO IUS ON EOZOONCNDES.

liv J. IV. DAw\L D. FAI.S.

J•Ozoull Ccatense lin.s, silice the Iirst .1îiîîounicect of its
discovery by Logan ini 1859, attr:icted ninch attenition, anid lias
bven very tlîoroughly iîîvestigated and dizzeussed. and ni l)rcscnt
its ognecliniracter is generally ndiiîted. Stili its clainîis are
ever and :inoîi diptited, and as fnast as one opponetît is disposcd
of, anoîlier appears. Thjis is in great part due to the 'iet titat
so tiŽw scient îfic mnîc :re ini a position f7ully to, npprci;tc the
evidence re:sliccîitn it. Gelgssand inieralogists look upon
it witli su:spicion, partly on nceot,ît of' thie grent ngc anid crys-
talliîîu >tructure of thc rocks in vhîiclî iL occurs, part'ay because
it is t.ïssocin.ted with tie protean aînd displutcd illmcmrl Seipentiiîc,
%whichi somnle regard ns erul)tivc, soiei ns ilitaniorpîne, somnle ils
psendoinorphic, ilci fiew lîive lînd enougli experience Vo enable
tlicin Vo understnnd thîe difference betwccîî tiose serpenitines
whîici occlur iii liniestones, and ini suchi relations as to prove theïr
Couteumlporancous deposit ion, nmîd tiiose wlîicli iiimay hiave resulted
froîîî ilie hydration of' olivine or ,iiiar chne.Only a fcw
-ilso have lcarned thnt L'ozoon is offly souctinmes associated with

0 er Bfail des LZzouî là <~a~ von ICari Mobin .Pru.esqr der
Zoologie ini Kivi. Ianoi<raIiuBand xxv.
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serp)eutinle, but that, it oceurs also inincralizeti with luganite,
pyroxeue, doloinite, or even carthy liniestone, thougli the serpen-
tinous speciniens hlave attracted the iiiost attentioni, oingi- tQ
their beauty andi abundancc iu certain lucalitie.s. The biologibts
on the other baud, even those wl'ho are sttntewlia. finifar ivith
foraainiiilrai org:anisins, arc little acquainteti ma itia te ppi arance
of these when mincralized with silicates, traiveiseti with minute
mninerai veins, Eliauteti, crushutie :and partly duiiaced, asis te caie
witlt anost speci;iuens of J•'ooo. Nor are tltey willing- to admnit,
the possibility that thesýc :ancient oegani.suas nia have p)resettd
a xuluch more zicueralizeti and le»~ dermdie structurer thlan tlicir
modern successors. Wor.se, perhaps, than -ill thie>e, is the cir-
cuxustanees t bat dealcrs ant injudicious autateursba ie interve:ned7
and ihave circulateti qjeciniens ni'liuzn, in wii the >tructure
is too intperfictly preservedto admit of it.- recogniitioni, or even
nicre fra±gaucuth of :surpeL-itiinoub liucntestone, ivithout, aity structure
whatever. I have !seen iu the collectionsb of' du.sers sud icien in
publie nauscuans, speciniens labelled E-Luzowx Uaaaitclec whichl
have aq little dlain to that designation as a chip of liixuestoiie
bas to be calleti a coral or a erinoid.

TIme nivuxoir of' Proflýs.,or 'Mibius affortis illustra.tionb (if boiue
of these difficultics in the study of Eozfoa. Professor Mdobius,
is a zooloýgist, a good iroscopist, Ifairly acquainted with
modemn 1bramninificra, andi a conscientious observer; but lm
ba-- Il-d no iaUan oU, know%,ing thc eooca relations and miode
of occurrence of Fozo,,a, and lie has liad ccs nerely to a
liiiitcd nuniibtr of >puciinen.- inincralized with serpentine. These
lie bias claborately btudied, and bias Diade careful drawia of
portions of' the-ir structures, and bas dueribed tîtese with souie
dcgree of accuracy; and lais nacutoir bas been profuseily illus-
trateti with figrures on a large !scale. Thbis, and the fitt of the
meumoir appeaming iwhere it duc:s, convcy tîte imnpressbioni of an
exhaustive study of the objeet, andi ,inceu the conclusion is ad-
verse to the orgauie character of Eozoon, titis papier nuay bc
expecteti, in the opinion of' niany flot f*ully acquainteti ii the
evidence, tA> bet r±za,.rded as, a final ducis-io-n against its animal
nature. Yul, laowcver conanentiable tîte rescatrces. of' NMibius
may be, ivxun vicived as the studies of' a naturalist, desýirous of
S11tihsiin IttuiscIf un the evidence o? lie niaterial lie xnay have
nt contananti, tbey furnishi only anotîter illustration of partial.
and iutpecrfcl investigation: c1uite unreliable as a verdict ou the:

D"01. ix.
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quubtiotis in hiand. The followin-g conbiderations ivill tserve to
indlicate the wveak points of tic menioir.

1. A nunîber of' errors and oissions arise Prom wantof btudy
of' the f'ossil iin 6tu, and fromn want of' tequttint,!nce withi its
varioub btateb of' preservatioli. Trivial errors of' this k-ind arc
bjih referririg to iîny photograpli in Plate III, of' the ', Dawn of

ifasif it were natural size, and Iib tig tliat, the larger
,s)eciuienis have flfty laninoe, %vlicre.îs tliey ofteîî liave more than
ain hundrcd. More important is biis faý-iliing to ppireciatu arigli t
tie occurrence of Igozoon iii certain layers of regularly beddcd
liumstoneb . the routided or club-shîapcd foruns of' tuec more perfect
speciniiens, the xuanner iii whicli the layers becoine confluent at
the edgcs of' Uhc fornis, as described by Sir W. E. Logan and
imiybelf, or the amiouxit of' crushiing and fracturc wli iumosi. of
the ,pecimiens exhibit. Thius lie fis to eonvey any adequate
idua of the Stromnatoporoid fornis anid mode of occurrence of the
org.tnii, or indeed of its geacral character and probable mode
of growthi. Fardier lie treats it froni the first as a more laînin-
atc;d aggrcgate of calcite and serpentine, withiout reference tO its
occurrence in any othier state, and also wvitliotit reference to the
fr:ignxcntal limestones; iii part inade up of itsi reinains. Ilc ob-
jeets stroagly to the wvaut of'defiaiitenebb of forni aud distribution
in the chaînhers :ad connecting, passage.,, withiout Hiaking
allowance for defeets of prcservation, or mentioning the sinailar
want, of' defined fiorin in soîne Stroiitoloroe. Hie admits, hiow-
ever, thiat, the modern (2crpattriaz anid its allies are iii some
rcbpects cquahly indefinite. He fardier objcctb to, the iînpos.
sibility of detccting regular prinmary cliamubers like those in
inodemt foraîiîiiifurat, but secuis not, tu bu awarc that, as 1 lhave
recently sliown, sonie Srioiitopjure originate in a vcsicular,
irrcgular mahs of cells, and thait iii Loftitsiaz, both the Eocce
L. J>crsica, and the Carboniferoub L. Coluimbianit, the prinîary
cianîiber i8 rep)rcsentcd by a muercly caucellated nuclcus.*

2. Withi refercnce to tie finely tubulatcd proper wall of'
Bozoonl lic lias fallen into an error bcarcely excusable in an'
obseýrver of' lus: cxJerieace, cxcept on the plea of insufficient acce-s
to specinins. He confoutids tlte proper wall witli the chîîysotile
'reinsb tramerbing iiîany of' the spcciîîîenb, and obviously more
reccîît thaxi the bodies ývliosc fissure-s thîey fill. iat lie does ho

* Se Jttirîitl of London Ci ol. Si... i îuai %, 1 187.
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iS apparent fronti bis Stating tlj at the prlopc--wall1 Structure soinle.
tixues crosses the bands of' serpentine and calcite, and also that
it prescnts a series of' parallel litur sided prisits, %whcreas, whcnl
at ail perfectly prcserved, it shows a series of cylindical tlircads
pencetratinir a calcite %vall. J'hat Soute of' lisyàspeciîncns 'tare
conta iîtd the proper %wall fliirly prcscrvcd is obvious froin bis
own ligures, in whicli it is possible to recognize both this structure
and clîry:iotile veins, thoughi confloundcd by liitu under thte saine
designation. HIe objeets, sonicwhaù iuaïvely, that xnany of' the

ehmes1h11 to exhibit this InI)IUrninlne miall, and that it so>ae-
tiînes presents a ragge~d appearance or is altogether ~pîu.l
p)oint of' I 'et it eau appear distinetly, cithier iu dccalcificd speci.
mns or ili >lices, oinly whcni the miiite tubes are filled wvitlî !Ioîie
substance optically distinguishiable * front calcite, or itot actcd on
by (lilute acid. Whcn thte proper wall is nîercly calcarcous (and
I have specimns bliowiinî. that it is often ini tIis state, and withi.
out Ilny serpentine in its potres), its structure is ordinarily
invisible, and it is the saine wlîcn thte ealcareous skelcton lia.,-
Fouti any cause lost iL transparency or has becu rcplaccd by
soute otlie!r inieraI substance. Fven inii liekisît suices, the
tube.s, tîitjîgli fill cd witlî serpentine, xnay be so pilcd on otte an-
otîter as Io bc indistinct. Ail tti-s auay bc secu iii lertiary

Nu ?mulis. X'lîn wholly calcareous thieir tubulation is ofteen
quite inivisible, and whcen inîipcrfcctly iujected withi glaucouite or
otîter silicates, tlîcy oftcni prescrnt a very irregular appearance.
If ]?roflessor Mbiswill stu(ly the Nummiulites injectcd withi
gl;ucnnite fr-ou lCcuuiltt,* B:îvaria, iii addition to thte casis of

1>obs1omc1la fiout te 'Egean to wlîich lie refers, lie will bu
butter able Lo appreciate these pointsi. It nay be worîlî repeat.
itng here Iluat, iii exaniniing the original specintiens of' Eozoon, I
did itot recognize thîe proper wall. I did itot doubt tîtat it muust
have cxistcd in soîtue tiorm, since I could e.asily deteet thte caniaIs
iu thte suppîunental skelceton but I did utot wondcr at iLs nion-
alpeairanice, ktowiutg tce chances ag-ainst its prcscrvatiott ini a

recogn-iizable forin. ILs discovcry was duc to the subsequcut
investigatiouns of' Dr. Carpeiuter.ý

I at i ud-lt- to Di. Otto I1lilà for ofc ii-t t tiiese ntlosb it-

fI t muav glcsvrv- tliini hîtlen- ttîat tlle Carboni 1,rotus Pusu$flil,
vvi. rarir shîows its t it.îitateî ivall, and titat Dr. CarIîi.ntur liait

ianin-tlus Nvntîluu tiit- i-oelie cîbtauuld î:uilu
m-Itii -wîiî thlis partn-utlar si met lire. Stritui- ,> deln.-atv as ttii-se
arqe i iititutut ul prm- vid vîtti>al i tms -îi it iîi
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3. To the canailytii Prufvessor 31ibiu., docs more justice,
aud admtits its igrcat re,ý-,znbl.îuce to the f* rni.,- of' titis structurc
inuimodem-i Fur<ziin ifra. This indeed alppu.tr. froni is, own
figtire:. ab w iii bu :ueni front the flie-biniilc tracings reproduced
boere, fig.;. 1, 2, 3 zimd 1, wlsiebcitwil sow liow %woidcrluiy titis
structure lias been ansr c.sd liow nearly iL ircscuîibics tbe
sîjiilar parts of' modern F-ori*twiifc'ra. Hec tbinkq, howvcvr,
tbat tlcsc round and rugrulariy braniingii frms arc rather ex.
ceptional, iibel is a iskctiwugb it is truc tbiat the sections
of the larger cantais arc ofteu zomueNvhat flattened, aud tbiat tbey
becoîne flat mlîcre tbicy brauch. Tlbey arc aiso smcitinics altured
by a vicinity of veinicts or fractures, or by minute inierai ýie-
regaitions in the burroiunding calcite, accidents to %N bicbi ait siituilar
sýtructurcs iniIjsL arc liable. Another objection, not original
with himni is derived fromt titeir unequai dimensions. It is truc
that tbey are vcîy unequai iii size, but tberc ks soute dcflnitencs.ï
about tibis. Tbucy arc larger iii the tbickcer aud carlier formied
layers, siiclr or ùvven wa iiting iu thc tbinner and more sutper-
fiei:d. lut soute slices the thier trunks ouly arc preserved, the
sicuder branches biaving beeni filicd with dolomite or calcite. It
is dificuit, ail>o, te obtain, in any suice or auy surface, the whioie
of a group of' canaks.*î Farthcr, as I biave sbowu, the thick
canails ,oiietiinies give off groups of very minute tubes fromn thieir
sides, se tliat the cearser and fluer canais appear intcrmixcd*
Tbie.se appearauces are by no mneans :tt variance witbi wlbat we
know in otlier erganie structures. Auotbcr objection is taken te
the direction of the canais, as îîot buing trausivcrse te the bîinoef
but oblique. Thiis, beowever, xuay bc distitisscd, since ,\Ibius
lias of cour.se to :admit that it is not utnusual in modern .Fortm-
in ffrru. It uay bc addcd thiat soute of the appearances wbielb
litzzlud Ylibius, and wliich arc represcnted iu his figure,;, cvi-
dcintly arisec f'rom fractures di.,placiiug parts of groups of canais,
aud froîîî the apireutly suddcn truncation of tuéese at points
wbcre the >erpintitie filling gives placee to calcite. It wotild aise
bave becu wcli if lie biad studicd the canal systenis of thiose
~SronviteperS wbicbi have a secondary or suppleinental skciceton,
asw vasron and C'auniop)ora. Iu illustration of this I give in
fig. 5 a group of tiiese canais front a rccunt paper of miy own.t-

j Journal' of imdor i.lîia SoLitty, Jaimîary, 18i8.
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4. A fatal defect in flic mode of treatument, purstied hy MoQb us
i; thiat lie regards cadi of tlic structures separittely, and docs not
sufficiently consider their cumulative force wvhen taken together.
lIn this aspect, thc case of Eonmay be prescatcd thus :(L.)
lIt occurs in certain layers of widely distributed limiestoncs, cvi-
dently of' -i 1ucous origin, and on other grounîds presumiably
organie. (2.) lits generail forin, Laîimnation and cliambers,
resenble those of the Silurian S&romatopora and its allies, and
of' such miodern sessile lbramninifera as Ctu pentcria amnd Poly-
£rema'. (3.) lit shows under the microscope a tubulated proper
waill siniilar to that of the Numumulites, thoughi of even fluier
texture. (4.) ht shows :îlso in the thick-cr layers a secondairy
or supplemnental skelcton with canais. (5.) These formis appear
more or lcss per-letly in spccimcens inineralized with vcry différent
substances. (6.) The structures of' Eozoom arc of suchi gencral-
ized character as inight bc expected iii a vcry carly Protozoan.

(7.) ht lias been found in varions parts of the world under very
similar formns, and in bcds approxiimately of the saine geolo'gical
hiorizon. (S.) It may bc added, thoughi perhaps not as an
airguimment, that the discovery of Eozoon affords a rational mode
of explaining the inmnense developmient of' liaiestones iii the

Laurentian mme; and on the other hiand thiat, the various attenîpts
which) have been made to accoutit for the structures of Eozoon
on other hypothicscs than that of organie orngin have not been
qsati-,factory to cheaiists or inincralogists, as Dr. Hiunt lias vcry
%vcl1 shown.

Professor IMbius, in sunîming up the evidence, bints that Dr.
Carpenter and inyscîf have leancd to subjective treaimeut of
L'ooo, rcprcscuting its structure in a soniewhat idcalized
inner. lIn answcr to this it is niccessary only to, say that, we
have given phiotographs, nature-prints, and camecra tracings of

specimns actually in our possession. XVe have not thoughit it
desirable to figure the iiiost iiniperfeet or b:îdly preserved speci-

esthoughi we ha-ve taken paîins to explain thc nature and
caIuses of sucli defeets. 0f course, whcen attcmupts at restoration
have beemi iade, thesc mnust be t;tkemi as to somne extent conjec-
turail; but so far as tliese have been attcnipted, tlîey have con-
sisted încrely iii tic effort te climnate the accidental conditions

of fossilized bodies, and to prescrit thme orýga-nisni in its original

perfections. Snch resterations are net to be taken ais evidence,
but onl1Y as illustrations to enable the factï to bc more e.asily
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undcrstood. It is to bc observ'cd, hiowvcri, tlîat in the study of
Sucbl lossils as L:,ozooii, the observer unwiit expect. tlmat ouly a
Sinaiîl Proportion of bis specinliens ivill Shiow the Structures with
any -z1ppro;îcli to perflect ion, and tinit Colipi rison of' iîny >peci-
mens prepared in di ffercnt ways iay bc ineco-zs.ry in order to
un(lerst.ind anîy p;irticular Il.it.ure. AS. single figure or a short
description imy thus rcl)resent Mic resuits of' days spet.t in) the
field iii collccting, of' carcii cxamnatiou :înd selection of, the
specinictis, of' the cutting of' inany *lices ini diffé~rent directions,
and of' muciili study of' thesc witlî differemit powers and modes of
illumination. My own collection contains biundrcds of prcpara-
fions of Eoz-oon, C.cc of'wliich rcprcscnts pcrliaps liours ot labor
-nid study, and cacli of wbichi tlirows soutc liglbt morc or lcss
important ont soiuc fiaturû of structurc. 'fle restits of labor of'
this kind arc unifortuntctly vcry liablc to be rcgardcd as sub-
jectivc raier titaîn objectivc by tlios* wlo airrivc at conclusions
iu casier way's.

7 Uakeîî withi the above cautions and cxpL.anations, thc nnoir
of Professor IMibius xia.y bc rcgardcd as an intcrcsting and use-
fui illusztraitioni of» tic structures of Eozoon, thoug-l i hou a point
of view soinewhiat too liiiiitcd to bc wbiolly s:îtisfactory.-Ancr.
Journal of Science andl Arts, .111ei«rch, 1879.

l'lie foUlouriug wuOtice of 1/uc ifcnuoir o71. J'ozoou. by Pl-of.
Mo/n US, r-cfcrrde( to in te abovc piper, is ftoun 1/uc "Iluuuucs anud
Mlayazn of ArNiural llislory Societ1 " for April, 1879.

'fice autmor furst emninrates, the 1 îublislied ncntoirs on Eozon,
and states liow lic Nvab led to look bpucially into thîe inattcr, blaving
moît w'iti biis (7«rpcuteria r/puddi<uaof' M.uritius, wilîiclh,
au. ilîs.t âi lic thuliogt -would pi-ese(nt sonie suriking. - nalogt

the 1pre:suiiie-d Laureuitiaxi fu,,bil. Titc s:ources wlilîieCc lic obtaincd
Eozooii;il prieparutin and tlie meitilds of' exaxililiol.ui aie as
nicni.ioîied. li furmi and sizc of' Eoz<,on, as recogynizcd by
J.)awsot anid Carpemirer, ammd tîmeir coitipari:oii of' its structure
witli tiiat of curtaimi Foramiiniflera., arc gulvi iii sommie detail
ai1so tic -hape, silo, and arraîgtunemit of' the ,erleuiiiial budies

e' li:îiier-a't,'' cuîicretiois,'« &c.), tîmeir coninexion, and tie

11 ?, D'Ol. ix.
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fibrous layer (Il aIclrcrs,'' tilt lulin e layer, &e.) betweeni
tiiese bodies nid tLc litîjestolle (calcite) ire trciîed of ais fig-lired
in the accoînpaiiying plittes. Thli lit tic Eoozonal SL-ilk-lik0 bodies
traver.sing tic as.oeirite( l nie-tone (calcitc), anîd rcgar(lcd by
Eoozonists as' casolcatil," are iiext detilt ii (p. 185). The
s4trutcture, ais a %liiulc, N coipared witli thlat of' Foraîiniifea.aut
pages 18(;-1 9. The Mbetice of aiiy priîii:ry or central! chaniber,
tic :ipparcnt ly caprielous distributloni of' botli the '' tubulitie
layer ', and th l rumb"al,' the ilii 1 ios>ibility of repr.Centinig tue
lio as a lîolc by aiiy drawviîg of aole natural speI)citiieni, and
tic coiîsec1ucit îîcccssiîy of iiig diagraiîni:tie figures to illus-
trate th lie coiistrtvtd body. aie poinîts delt, tpoti in thIs chî;ptcr,
ICleaiti to P>iof. ?-liibius's conîclus~ionî tat lie dues not believe
.Eozoon to bc a Foirîiiîifi or organie nit ail.

At pages 189-191 tlie autliors refers to tic bnief )uiblisIied
obser'vations (mi L'zoou euiîiîauiîg f'roîii the laîiîeitcd MaI:x
Sclîulit,e, w'lo stuted tlînt lue could tuot agi'ee in thli opiniotn tlat
the so-callcd Il niiniuuline layer '' was really of' For;îîiiiii lèra
orîgîti ;aîid expressed lis inutentions of' giviiig fuartiier etudy to
the otiier peenliar structure, xvliel had beeti rel*crired by Dawson
:îîid Carpenuter to thelî e ' cuîî-ysteî n,' d wxitl speciiiieis of'
iicli lis lriei(s wcie su pîdy ing in i.

The ucasoti fè rec'erriîig thle structure of thlîc ozoona.l niarble
to a Rliizopodi.1 orgutiistin have been giveti iii detail. witlî illus-
tratuis, in nitaty Ipa's anid tuots by Carpetiter anud Dawsi lu
tb'us :iud otlici periodieule. 1'he objeetiois noue ag;îi raised by
our auilior have becu alt'cady dalt lxitl iii tîose papers. Of the
structures trcatcd of* by P>i-of'. Mü3bius the braneliing :ind lobular
infilliîius of the Ile:uitusystetî " are purtieularly x'alued by Eo-
zootists uas good cvid etce, on1 accoint, of' tîtuir peccnliar arrange-
nient so :ugreable to tie dkl>osiiiou of cuttis ini certîlun Forauni-
niferal slielîs. Sucli alupearatices lu U<lcariu, &c. were figured
-tid publislied witliout reflerence to atnd belbre the di>cIîvei'y of
]•'zaoo. That ancet o rgmnisins, thougli belonging tu the saine
groups ns reprcsented iii nature to-day, should difrer widIt.y in
details of structure, is a truisîin illustratcd by' nuatiy ticwly dis-
covcred fossil (aîîd even recetut) forns of lif'e, wbose -tructure is
fond Co bc w onterl'ully different froi-n, and yet wondurfully con-
sonant witli, the xnukc-up of the alrcady known typecs of' orgînic
structures ; and this itivalidates ouix autlior's obJecetioti to a reli
ance on tce possibilities of Nature. Wliat zoologst or botanist
LOV.IX. il N
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eau predicate the structural deb:ils of the next discovered plant
or animail, however narrow the Iiniits wvo may suppose to define
its alliaiice to any l)revious1 kniown florin ?

Although inzany inieralogists regard the cozoonal rock as iv
in-,,b en as inorglanie iii its enigin as it now is in its inaterial, yct
Dr. Stcrry Hlunt, l'or onc, Who bazs long studied it, thinks that
its pceuliarities arc not duc to a iinciral gonesis alone. XVe
know also that iiot onily Foraininiferal shiells, but other caleareous
tests and skeletons, both reccut and fossil, have their tubes and
cavities filled by varions minorais, witil resuits very siiînilar to
what is rogaýrded as having taken place and as bcingr visible in
E ozoon.

It is îîot that hiero and there, and, indecd, iii very many parts
of a truc Eozoonail rock there are linos and patches, fibrous and
coucretiouary, of purely mineral origin, as well as thoir inineral
uîatrix,-the point to ho kopt iii %cw is that tlîe structure of
certain portions is best explained by reference to inineral infiltra-
tion of tubular and caiornous shelîs, whiehi growv and spread
alter the inannor of Foraminifera, tlîoughl not identical witli any
known formi in particular. AIse it bas to be reînenihered that
flot onîy lias the enclosing rock heori itself subjected to minerai
changes, but lias h cen er-uslîed, lroken and twistcd, and that the
scarcity of large areas of perfect and undisturbed structure, in
suob a, rol:tivoly largoe Rhtizood, bas to, ho supplemented, in the
study of its whole, by sucll diagraminatie constructions of what
the experiencod observer recognizes and w'ishies to, oxplain, as our
author condeuins at p. 188, because, hoe thinks, the Eozoonists in
thecir diagraîns have overstcpped the lino of probahility. Without
sncb illustrations, showing (like modols) both the elevation and
perspective o? internai arrangements, wo may roaark, external
appearance and microscopie sections wonld vory imperfectly eluci-
date the descriptions of large Foraminifera. The correlation of
the mineraI representatives of, at least, the Ilcanal-tubes " and
"cchanîhers " in Eoàzoon, heth o? ivhichi are eut at many different
ang-les iii sections, and eau rarcly ho seen in elevation, and thon
only to a small exteut, are best shown hy this method-especiaîly,
too, as the student lias, in tlîis case, te, mako a mental translation
o? tlireaids into tubes, and nodules inte chaînhors.

At page 198 Prof. Môbius consoles the Eozoonists with lis
opinion tlîat the doctrine o? evolution nccd not ho despaired of
hecause ho renioves the primordial .Eozoo7b from the category of

'Vol. ix.L
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Beings. Wc do not sec the value of' this conimonplacc and wordy
Iittlecehapter, exeept to illustratc- what, (at pp. 1 îS, 179) hie warns
Eozoon;dl and otlier na turalists to avoid, naincly, tinie-wasting
and immiature talk, iu whiech words take the place of ideas.

Plates xxiii. to xxxiv. inclu.'Âvi, contain carefully draîwn figures
(eoloured) of' prepar-itions of' the E'ozuonal ophitie inarbie, as
thiii slices, as etelied surfiaces, and as separatcd particles, cern-
niunicated by Drs. (Jarpenter and Dawson.

P>lates xxxv. to xl. inclusive (excepting one figure) contaîn
enlarged sections of' tie bhell-itrueture of J'oI!jù'ma îCU),

Q:II'j/)us, NC»a lnaL'a -rina Slpcigleiri, flaioporits bucit-
laias, Orbitoidces pr:/ýyra cca, 1>olistoSelffi, an d (rpeuteria rha-
Iphidodieîndrio?. All (except one) of these drawin-s have been
nmade by the Authior iînself.

In noue of' the preparations of known receut and fessil Fora-
minifera hiere fi-ured ducs Prof. Mëibius sec any thing more
than a distant rcseîniblance to Eozoonal structure, whiehi latter,
as befoe said, Z>grsasiegne

This iinemeir is a hiandy 2résit7mé of the objections made by
anti-cozoonists to tuie presuicd organie origin of the object under
notice ; and the plates broughit tegther by Prof. 'Môbius, with
no little labour and ,kill, arc useful as a compendious set of sec-
tionzil figures of Bozooit and înany of its more mxodern relations;
and, thougi hie fâils te, sec thcir alliance, close as the analogiÎes
rnay be, yet his wvork is highly useful and praiseworthy; it is
disinterestcd, strigh tforward, and conscienciously offercd for the
advancemeut of Xuweg..nal Nat. Hiist., 4pnrl, 1879.
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ON TIIE \VATEU1 SUI>ILY 0F iý-IONTIILAL AND lITS
SU BUll S.

By . A .tu Men .ts lî.I).. 1).C.Tý. F.C S.,o*si of Cheistry,

lin order tt> rotîdur tlîie ret iuw a.s cnîipicte ams poible, 1 wil
eaoeby cjuoî ing the antaly:süs ot' Dr. T. Stert'y Hu nt, iii his

report to the' water coonnlitîc or titis eitv* in 1S.1.
Tfli satuiples Wero coiiectud iii the înlontibs or March and April,

anîd gatve the lidlloittlg anlitnt, of Initerai tnattt*r per iliperial,
gallon' at*tr destructionî of' thec or±r:înic t natter by lienting to
i'edneszs. iliOse rc:-itts arc ittere5titlll-for loti)tst w th hlor

IL (itaia !zt. L:,wvr<.îce Lîdîhie. 0!41 V(lv

D)r. iutit, in ]his report, states that the nwanîît otf chiordes
fottîîd iii tlc City w.ater taken f'r.nnl the old n.'o ito Ctnîîîîîni-
stottors strcet always cont:îïned an exeerc or eIîiorih'z ci'.i't the
w;ttcr of the St. Latwrene, slninit,' loral souîrces" of' impttnjj-ty,

probably (Ill Io Ille orîta~cf' t citlv
''ie atitre of' Ille or.îinîttter dous luot ai<pCt' tu have beeti

vercy Clo-ely inr'.esig:tcd( ; but IL is s'cîdthat it was ofr a

lit the Yers' va:titab1e antd el:iborate repoi'ts oS' the Gî'olorical

Suvey. 1 rnîb:Iil in I St;: ])k' I I nt, f'tîtnli-lîus %îîz Wiî i ftih'r
ailtaIyses, antd thtaeh fb'oinwiitt-, CaInfi:1risoî ', oSr th hoer
of' te Ot.îawa and tlle st. L~awrene:

lThe coîtîietisoî nif the watîers oS' the, tu'o z'iv'<s shows flic
fohuwiw di ocîte Illte watcr of' fli Oit awa, canttainia., but

litile itnot' tli <,iteqh ird or t he eulid umutet' of' d e St. Laîwrce,
is iiîiprcerîî:tedl wit h a iinuih larî'cr <1u.itity of' <'otcmîfms

-ltd cont;iîs ;î large proportionî of' ulk.'hcs tucnbiticd w'.it1
.stîjllî:îic <«id( or l''u.

The orgaItîic inttr dcterîuittcd b3' les aS':cr i.ntioî %'as estx-
îttatcd as f'oltow-s

Ottaa R1. St. L-'.'.vrencc. Lachîine. Rive'r front

Mhsof organic Mi os Lt11
inatu pur îon }pl 1.1 'S 1.O 1~

[Vol. ix.
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Wc hiave, therellore, on flhe best :iuthority, the condition of the
old mater suppiy mid of* the river waters ini question beflore the

1)rCsent wvorks were coînpieted.
My own -mîalye.s date friti 1S70 - but the first series of resuits

whicli I niow subinit were miade in 1872, froln samlpies of water
wlhielî I colIietedl iyseif dnring a trip froin iigaal the
mlonti of' Julie of* Ilae year.

The quantîty of watel. at mvl disposai was too snîiail to deter-
inie the oreaie iîitro!zen ; but as a record of Ille soiid contents

oftIle waturs uf tlle St. Latwrcnuce it in:ay lboaý,czs bomne interest.

Orgnit Crbo. ineaiSal~.Total. ll:tidnss,
by Clark.

Rit Naar.1.10 6.60 7.70 3.50
lakvli (Jitario, ].ot 6.50> 7.51 5i.30

Tormilto *t 2..5"fl 8..50 11.00 .1.-0
st. LaNvrencec, .1111 .S t, 1.20 6.60 7.80 3.30

Do Vointe C~.ae, 1.*20 6.60 7.80 3.50
Do S. Shoire Aqntvd'iiet, 1.20 74.60 8.90 3.50

* Cont:îining nlitrogi.n.

Witlh the exception of the water of' Toronto Bay, thiese waters
-ircA :ilcar and peliucid, and run sufflcicntly neair umin ierai

cotnt ojustitý us in accptiig tlle mnean as a fair estimiate of

the quahity of' the St. Latwrence water. This givcs us an average
of about 1 grain per gallon of' or-gainie c.rboni, and 7 grains of
minerai inatter f'or St. Lawrencc water above Lake St. Louis, in
thle miontlî of' Julie, 1S72. In water taken froni near the south
shore, iii May, 1573, I found:

Organiie Matter.............. 1.1
.Minerai Saits ................ 7.8

Il.irdniess, 3.50 8.9

In Pecemnber, IS79, watcr froîn the inlct of the Longucuil
mater %vorks gave nic:

Organie MNatter............. 1.5
Minerai SaIts .............. 10.0

IlatrdncýS, 60 11.5
In 'May, 1579, ivater fromn the saine. point, as supplicd from

the Longucuil miîter wvorks, contatins:

Organie Matter............. 2.03
Minerai1 Sits .............. 9.72

Ors. per inipcrial galion, 11.75
Ilarduceis, 6.250, Clarke.

(At tlis tillnc thc river was prctty foUl and brimming the wharvcs -tt Ltontre-LI.)
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Fron the above it wilI be seen tîtat the wvatcr gains 3 degrees
in harduess on the south shore bctwcen the Lacîxine r:xpids and
Longueuil, while there is no grcat iuece in mnxral lime solids.

The aikaline silieateý- disap1 <ear iii the dried residue, and saline
clixiides and suiphates are inceascd in qu:i.nitity.

Th1lxse are indications, thercfixre, tixat tlic water :xt Longýueuil is
somxtwhat affected by passing te city, but nt Io sueh aun extent
as to renider the watcr uniwlxole::nxL', iltliuugl it wuuld bu inuch,
saler if sand filtercd.

On the other hauîd, the iwater at Illocl.t-,. gives considerable
indications nI nitrogcitized iinxpurit3, the ruiut of animal decay,
and it is doubtful whthler ,iiiiple filtration wouid rcnder it fit
for hunian cun!suxaptiun. It ib uidLiltly affettd by the sewage
of' the city hoth near the shxore and inii xid-strcai. Any attenipt
to utilize it fur a wate; supply wuuld bc .attended ivith grcat ex-
pense.. and stili ixîvolve soute ri>k of typlxoid ixapurities.

WATERS OF lIIE NOILTII DISTIICT.-lSs2 anid 1873.
In contrast to, txc table of the waters nof the St. Lawrence aud

the south shore, tîxe fofloiving analyses of* the waters of the nordi
district will be found of interest., showing that, whilst the lake
waters are of' reuiarkable purity being taken at a Cyreat clevation
and above the ordinary sources of inxpnrity, tixe river waters of
tue nordi district whichi drain froxi thxe Laurentides, aIl contain

:dkaixxesilcate, sd are slightly Coloured witil orgallic spores
giVingr :1 yclw xrsl-like Linge , fo the waters. Thuse waxters,

iwheu convoed for çonte distance ini iron pipes, becouxe of' an
oclircous tixîge, froin the lprecipitaf mn of the vegctablc maLter in
qolutiomi, whiell is 1111plcasixîg to the eyc and soîxîewhat difficult
cf filtration. A water cf siuxil:xr cliaracter lias becx iîtroduccd
into Liverpool, Englaîxd, and wvas for souxe Limie disliked on
account, cf ifs peculiar color; but it las; jxrovcd a wlxnlesne

sud ueful atcsd the color is no longer dccpeîîed by fixe iron

pipes wixiclx convey it froux Rivington, a ditaxce cf twenty.five
miles.

The waxters cf tixe ixortix district ga-.ve te followiuxg resuits per
inuperial gallon

Orgui c Carbon. Minerai zalt:s. Total. Ilardneses,
L-y Clark.

Lake IZilktnxîty, 1.10 2.1.21 3.25 0.5
Lake ~ Maox A.5 2.05 3. 1 f 0. 5
Rlivière (1u Nord, 1.80 2.70) 4.50I 1.2
River Ontîrvaix. 20 O.S i1r 1.1
Rtiver Ottawa, 1.rxo 2.30 4.20 1.3

Do ttStu..Iiiiie, 1.80 4.40 G.20 2.5

[Vol. ix.
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The Lxke waters were perfectly coix.urless, while the River
wa.ter-s werc more or lISs tiii-ed.

l'le waters w~hicix .U1py the City of Montreal and the xxunici-
p:xiity of' St. Cuncegoixde are t..ken from dxcm aquedtxet on tie
xxorthl ixore of the river, ju,,t below L.xchnxie, and are the xxingled
waxters of the St. Lawrence anti of~ the Ottawa Rivers in varying
proportions at different periods of the year.

During the, winter mxonitlis the waters of tdxc St. Lawrence are
lighr xd lucre unifomiy fed thau those o? the ottawa : being

cunlfined unider the ice, they tiieruf'ore dispiace the Ottawa watcr,
anxd, pre>.iin- over the rapidsat Ste. Anne, tlicy drive the northern
waters chiiefly over thexc B.ek River " to the xxorth of ie Island
of Moixtreal. Thxe extexxt of thib diver-,iuon depcnds partly upon
the 'grouxdisixg of' tixe ice ai>utt fihe western shxore of the hise
Perrot and the ice Hlock, at Lachxine rapids, circ unstanxes whichi
differ inx extexxt anxd duration at every season, axnd coîtribute to
the frcqucxxt variation of the cixaracter of the water supply at
Montreal. Thxis diflcrcxxce is more ixpparenxt ini the color, flavor
anti comxparativc clearixcss of' fixe wvater tlxax in thxe results wlxiclx
appear by analysis of' thxe salis whlxi txey eontaix,-txc Chief
differexeu binxx inx the orgaîxie conxstitucxxts axnd ixx the axiration
by c:xrljoixie acid. and inx thxe p-es.eixe of* :lkalixxc silicates or
tixcir xxcutraliza:tiox Ly e:xiiuxx -iaits.

'T'he 1)rescxxt systexo of' suppiy oxx tuie risixmg mxainx ex:x-ctrates
thxe cvil of* a mxixture of' iaxeomxpatiblu wvaters by carryixxg ixito ail
thxe hiouses beiow the level of' St. Cadierine street dxe su.,pendcd
ixiatter or dirt, with its ixeeoxxpaxying disýgustin-g Iower organisîx,
wv1ich ixll the pipes anxd accunulate iii the cioset cisterns, espcCialiy
ixx thxe sprixxg, wiex the ice breaks up anxd rcxxders the wvatcr
xxxuiddy? anxd agaixi durixxg thxe ixeavy raixîs of the fihI.

Of tixis smspcndcd zxx;ttcr, mxy friexxd Dr. G. P~. Girdwood lixas

publislicd a record iii the Uamixa ;Ilc(lccil .Journal, Vol. vii,
p:xgc 102. -iiowiii- tixat inx tirce itxottlxs' ordiixary suinxuer supply
txe a1vcrxxgc daily deposit o? insoluble mini varies Froux 2 -;raixxs
to 4.S grainxs per gallonx, wlxile uxxder thxe excepxioxxal circulivitances
of disturbxxxee, thxe axxxoxxxt r-iscs as ii as 14 griis pcr gallox.
As iiffxabitaxxts of tixis ixmd, lie elluiuerates fltcu foruis of nia
lulc, wviichlxixe 1;iuxxd inx additionx to tixose wixicix I lind prcvious'ly
dc-scribed ixx the Gauîian. ffisfct~ civs (Dec. 7, 1870).

'Te followixxg- taxble gives thxe resuit of -tuxtly:ies oi'tixc Moutreal1
watcr sup1)iy in recusxt yeurs, anxd durhxig differcxxt seasons o? the
ycir:
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It WiIl Ezeen fl-oîn this table oati alyses thait the 'Montreail
*wtlr plY is :î illast 'aubeprodlner. and flhat it Offle con-

taiis exccss af i ninileal n tteî' in slxspension. aîîd soinetiniies organi11 e
debis i'<ii local or' teiipi-P y ca uses. A Il ..- more wholesoilnc

-%vater Sillply %wanld ho !SCCIuî'd frini the S;ine solurce by the
addlition of* settling- beds of' na:îsoiriy andi fiieî' beds of' pravel

alm(l :ailId ii'e* the J*iv'ilpool iiodel, %v'idîl I min imilrned shaould
iiot vast. morze tlm:mn 10 O ts. per* 10Ot() --allons. and iionld( certainly
ConîrIibuteý 1:mr!2ely Io the lie-ali of' Ille iliîhabimmmnîs and to the
hlygiv'nie î'epluttmanl af the cimy. M OIeover. uiponl othlîcm econoilnie
j-oiids, tis is a wisc and I)im'tdett-nmpm'ioveiiien)t, whlîih h:m-s beenl

îtoo loiim±r denied ta the well'taxed publie oi Montemîl. T1his I
haîve 1urg-ed ta thec s(Cc<ss;ive ïMayaî's, Chaimienl of* Boards of

1-Ic.iltdi, mutid of' the W~ater Commiîiiucs, and 1 ivishi onee more ta
.ar-re these considerations on thme municipal aînd sanitarmy autlîo-

Th'le waters ai the Ottawa aid of' the north district generaîlly
*wvilîih flowv pmîst Montî-cal island are î'cnm:rkable l'or the sanldy or
.flinty chai'acter ofl imeir iniute iaiimi:l and vect.ible rnii,
m111d1 fibr te pre'scnec af' alkîlilîc silicates, %î'liiell %whcnl co-nîiiiudcd
.witlî the w~aters of' tie St. Lamwrence beCone preeipitmited into
gelmtinotis hydrate of* silicat. As ici meult ai f'recuent mnicr-os-
copie cxamiiimitioms af' the deposit's f'arnmcid by subsidence af' the
*water sup 1îlied ta mnjy laboratory, and al'ýo the dleposits scpmrated
by the praccss ai* filtration Ili amly imouýe, filter, I find that the

depositS Coiisist of'
1. oaun '/r'»cl( f sawl an flin t.

') Gelaffilous .sm'cuwis miagma.
3. O.ymic siliciusfilimcants of J)aonalsa sipiiCdcs and

-gemleds af .fr-csh'm;atcr Sponiges anmd .sklco(as a]' .lgoe. Thiis
deposit. rceiiblcs immn rl chmracter tie wvcl-known 1 Tripoli

.powdr " mscd for the burnisliing ai imetals, thme kccenums and
polishing power af' whichi, is due ta the presence of similar vcg,-
etmîble sandy framnents, whici -ire scmîreely less liard tlîan
ML Emcry pawder" and wilI eut fine scores ini thc brass wark af

laps and valves, wlicli, fallawed by liard particles af sand, oive
mrise ta comitinlumîl Icakmîe.

Thierefare, I subinit that the filtration of the w.itcr, lîefore it
is jmmîmlpcd iat M 7?Oic mrds of the cit!j. %'ould, by remmmatal aof titis

:gritQ/ftli2tty inatter -iccouipli,,h ai saving af icaste alike in water,
.tmips, val'esand warking inaclincry, 'wlich %vauld mare t<an repay
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the cost of filtruîtion, and prove at the stntu tijue a grcat sani-
ary benefit. With regard to tlie cust ofiltration I tascertained
when last in L~iverpool, that, the cost of filtering Il millions of
gIllons per diemn, iucluding cleansing and chbange of' filters and
intercst of Capital, involved a coniparatively smnall outlay and
was maintained at a rate of £1250aserling pur annuin, say $575
pcr annum for each million grallonis per dient. The balance of
the Liverpool supply is drawn fromi wvll watcr naturally filtered
throughi tîte rcd sandstone rock.

'Under tce intermittent systeni the conbumption in Liverpool
was on the ivhole tvcrag(,e 33ý gillons per hecad, per dty; ini cer-
tain districts 58 to 69 gallons per licad per day. Under the
constant service systeni this feIl to 19ý ga,«llonjs per head pur day.
Under tîte systei of di.strict tîtuters ;and inspection tItis is now
reduccd to 12 g,;ilions pur hecad per day, witli a constant, more
uniformn and ample bupply. Nowv a consumiption of 33; gallons
per head per day indicates a Nwastc of 21 ga*llons per ihcad per
day and this saving is effectcd at a cost of one farthing pcr 1000

galnwhilst an additional supply must, bu rcckoned to eost,
f'romi 5d to 6d pur 1000 gaillons.

I venture to think thiat tîte adoption of the Liverpool district

plan in 'Montreal,) o? which filtration is the flrst eciuent, %vould
Lstly. Double the avu ilabtý siijpply.
2nidly. Afford also, a sputrc lacud of iîszter forlusLing seîvers

«ndl clcansilig SIrects.
3rdly. lpocthe sa>itaryi coeulitin of the city Iby tlic

sup)ply of'jiltced,( icaer aid thus guard aigainst prcvailing endentie
and threatcncd epideinic discase, reduce thc rate of' infant ttor-
tality, and promnote tce g-eneral heAît] aitd sobriety of thc citizens
at large.

Ž%ext to a really s:atisfaetory supply of' water to tlie city, thc

important aud incrcasing nccessities o? thc suburban (districts
dcmnand consideration and tinicly relief. Eitlîcr by extension of'
thliceity limits or by developuts of tce watcr supply to Uie

suburbs, it is obvions tîtat soute bctter provisionîs flor watcr
supply ougît, to bu mîade for tîtose wlîo vcry Nwisely forsakce thc

crowdcd streets anid laites of tîte city and re.sort to the, beautiful,
and healiful, -uburb!s of Montreal Mouutain. Why shiould not,
a Iîcad of purified water be huere înaintaincd sufflicut, to supply
the ivlioîc island of' Moutreal ? A liberal aîîd cnli-ightcucd muni-

cipal policy would not rc!5t content ivith tîte present arca, o? dis-
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tribution, but would seuk powers by whichl this water should ho
a2esible in every direction, in whieh enterprize may seize upon

a good loeality, in wvhicli to plant real estate.
In the district of iloohelaga. the future Leith of o)ui zity, we

have, as shown in an earlier portion 6f this paper, cut off the
inhabitants froin a reasonable enjoyment of' our coimon river,
by inîipregnating the same witli sewage at the new outlet of Col-
borne avenue.

We also stand in great danger of permanently contnminatîng
thc water of Longucuil, and therefore the extension of the city
southward ; :nd the projection of the sewage at a more northern
point inucli beyond the present will be an absolute necessity in
the near future. For thc provision of an ample supply of good
water the munieipality of' Iocheclaga have made diligent scareh,
but no available source lias been diseovered nearer than the Back
river. Hochelaga niust therefobre depend on Montrent for a
water supply.

The district of St. Cuncgonde at the wcst also requires water,
and a large water supply. The farmi of Prof. agrgrat Brae-
side furnishies a rexnairkablc spring, wvhieh would :îfford a wliole-
soiue and large supply t f water froin the Laurentian his on the
north.

My analysis of' this spring, made in April last, gave the follow-

Total solid contents per iniperial gaillon - 31.30
llardncss by Clark, 191>

Albumcnoid nitrotren - - - no trace.
Carbonate of lime and magnesia - 2.0

Organic carbon - . - - 1.75
Sili cinus e:îrbon - - - - 2.-30
Silica wli. iron and alumina - - .10
Chilorine (conibined) - - - 1.72
Sulphurie acid do. - - - .73
Alkaline bases - - - - 2.70

31.30

Thiis is a very excellent water,. but ratlier liard for doinestie
and indu.strial purposes. I am inf'oried that the flow of the
spriîîg is equal to about 4000 gals. per diem.

At Cote St. Antoine, outside the cit.y limits, the residents are
supplicd by water carts, whricli arc soinetimes rcplenislied from
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tlie fluF4îets of xnelting stiows iniienigh-lboui in-, fields, soietillues
fi-oui the canal direct. Tiiese carted wvaters are usually very
imp~ure. The watcr flowing froi jMohtreal inouitain is however
of good quality. At the Mile, Enld also. water carters purvey

watcr fr-oî thie qtîarry ponds, fiil of zininîalculoe aud vegetable
miatter, %Vhich is Unfit for domnestie Use.

At Mount Royal Vale surface w:ater is colleted whichi is ivell
mintylcd %vith clay, and w'lîen elear tlîis water alersto bu of
good quality but rather liard. An atnalvsis of this wvater in April
last, gave the Ilollowing resuit

Organie earbon - - 4.20
Carbonate of limie . - 14.40
Silica and alkaline saîts - 2.40

Ilardness by Clark 1.10 21.00
At Lachine also, better waters, although soiînewhat liarder, are

obtaincd froin local wells than froîn the river water. I found
that ini the mlonth of Mareh, 1S7S, the river water gave,

Orgý,anie carbon - - 3.1
?Iincral salts - - - 9.6

12.7 grains,

and that it akio contained cxecss of' albuiiiinoid nitrot-en.

It would thcrel'ore appear highily de.sira.ble for the hyg ienie
welfarc of our suburban rcsidents aînd our ,:uniuier vi.sitors, that
the Montre.il water works should bcecotisideraibly extended, and
the filtercd water distributed froum our mnountain re.servoirs to the
'whole outlying districts. This grefit inîprovcmc»nt, which I have
consistently and pcr-,istetntly advocated f*or sonie years, I hope to
live to sec an <iccoiiillishcIfct.

PROCEEDINGS 0F THE NATURAL HISTORY
SOCIETY 0F MONTREAL.

The fif'th meeting of this Society for the present session was
held on the evening of Monday, Aprîl 7th.

Principal Dawson occupied the chair.
The minutes of' last ordinary meeting and also of last meeting

of Coutieil wcre read and approved.
Five new inembers wcrc cleeted, and two proposed.
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A flue specinicii of' freslî -wa tÀ.i-bi.ick-batss, Ceiitiujch usfitscitus,
was picscited to the Muscui by Mr. Alex. Fovlcr.

31 r. T. T. Donald tlici rc;id a p:îper ou "l lefflianit reniains

f'oîin Wa:shing~ton TerritorV.''

This paper %vas a stateliielit of thec remuit of ait effort to deter-
maine the sp)ce; to w'hieli El p'.i ait rciiaiiis, î'cprescited by a
niolar fbiwaided to the Soeiety, beloîired. The reijains wvcre
referried to L'eli rm~e ivar. JaICIkson i.

'l'le cliairinan ncext thi'.e ic etin- Il On the origin and
liistciy of' qtes:sive floi:îs of' Ainiericat." I-le sliowed tliat tllese
floris liad ail origiiiated ini the iiortlî anîd tlîeniinoved soutlîward.

Thc varions tlicorics aîs to the causes by wliiclî thesc polar
reiîois liad beci iretidt:i-d lit haubitationis fbr plants of our teni-
peiate chîies were pi'cscrîîed atid diseussed, aîfter %vlîiel the umeet-

iiîî. :djouriied.

The sixtli îcgîîar îîwctiiig took plae oit M.Noîîday Evciiing,
Apt-il 2Sîli. Tfite I>rsidcîit occu 1îicd thie chair. Afcer routine
bîîiicss, Keîîîîetlî C.tliîpbtcll. E~jpreselited thic Society witl a1
spccîiîleii of e;, cca / îqn <, fioîîî Nlexico.

Mr'. '1lThmiî:s 3aefrliLinc, of' Actoii, Que., read a paper cntitlcd
R, ia k' on C.mîadiaîî S. ran_ tL.r.i 1lly.'' Thlis wai a î'eply to, anid

ci'itieisîîi of' 31 i. Sul1wyîi's palier Olu1 thie St ratigr:îply of' thec
QttcbLc Griou> miîd thie nldui erys'ualliîic rueký of* Caîiada, read
belore thec Society iin Febrtiary L;ist.

Mr . M1 .îef tîddîie±, liaIlei a>& in the î>ru.,tent îiuunîber of the
,V41oral 1sf.

M1r. Sîlyîre 1îlied tu Mr.3.ealuî. expî1aiiig ,ouie of the
tuîiicislie lad maude iniitlic art'icjle î'eflirrvd to, anid îîiaiiitaiuî-

iîîg the corretîîcssi of' thic positioîî -ts.suîiied by linti iii tiiese state-

])r. 'T. lSterî'y Hlunt al.,o spoke ini i'derecc to 3i'. Selwyîi's
late palier. Ife coiîteiided tlî;t the Noriauî rocks arc tiot eî'up-
tive, andl objî'etcd to Mr'. Selwyîî ealliîîg lus -1 systeulîs " of rocks
stieli as Noian aind Moiit.ilb;în tlîeoreticdl, wlicii tliîty yc;îrs

laîboi liad bccîî s1)cnt upoîî tîeîin.

Dr. J. Biker Edw;urds tlîeî pî'escîtcd the îîîectin- %vitliIl Notes
on1 thîe WV'ter Supply of' 3loîtrc:d anid its Suburbs," wliielî we
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MISCELLANEOUS.

SOME REMARKS ON INTER-GLACIAL Epociis, IN RICEEENCE

TO FAU.;A AND PFLORA EXISTINO AT THE PRESENT DAY IN TILE

NORTHIERN HEMISPHIERE, I3ETWEEN TIIE PARALLELS 0P S10
AND 830 N., B3Y H. Wr. FEILDEN, F.G.S.-In the brie? paper
that I have the honour of subinitting to your notice, it is aîy

desire to drawv your attentijon to the tlîcouy of intercalation of

serics o? ivarwer clixuates during what is callcd the Glacial
Epocli.

In accordance with the opinions of Prof'cssor Oswald Ileer
and the lite Sir Charles Lyeil, the existence of Inter-Glacial,
Perioda lins been indisputably evidcnccd by tixe Dûrnten heds of
Switzerland, and the Forest bcd o? our Norfolk coast; and while
Professor Ileer considers tixat the Diirnten lignite beds represcat
the existence o? a ellînate similar to that now existing in Switzer-
land) Lycîl remarks that the Forest bcd of Cronier presents a
singular analogy to that o? Diirnten, and that Ilboth of them
alike denionstrate that there, were oscillations of temperature in
the course o? that long period of cold."*

INr. James Geikie in his valuable work IlThe Great Ice Age,
bas likewise adopted the theory o? the intercalation of warmner
elimates to account for the inter-g-lacial beds of Scotland. In
faet, so many o? our grcatcst modern authorities have givea their
adhicsion to this tlxcory, that it may almost be regarded as an
acceptcd f'act arnongst modern -eologists. That the so-called
inter-lacial bcds o? Scotland and England were depositcd between
the commencement o? the Glacial Epoch and its final withdrawal
froni Great Britain, is a well-established fact; but the question
I amn desirous of prcscnting to your congideration is, whether
the so.called inter.glacial bcds represent 'what Lycil termi3 Iloscil-
lations of temperature," or mcrcly modifications of temperature
due to alteration in the levels of land-masses, and thxe consequent
change in their eharacter as condensers of moisture, with
probably a change also in the direction of the oceanie ourrents.

My suggestion, that it may not be nccessary to conneet the se-
called inter-glacial beds with sudden changes or oscillations o?
temperature, is based upon the results o? observations in Grinneli
Laud during 1875-76.

9Lyeil, Principica of Qeology, vol. i. p. 196, clcventh edition.
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Havinz been fortunate enoughl to pass twelve niontxs in the
inost norihern portion of' the carth that civilized mnan lias yet
visitcd, a region subjectÀ,d to as rigorous extrenies of cold as any
yet recordcd, iwhere the sun reinains belowv the horizon at niid-
day for five îaonths, whcre the ncan aniual teinperature is-
30.473, iwherc a iiiiiniuni of-73"-'5 -%as recgistere~d during the
nionth of MIarcb, aînd where for only thirec nionthis of the year
the mneau temperature riscs up to anxd above the freezing point
o? f'resh water, viz. + 320-455 in June;t 380-53 in July;
+ 310>.913 in Aug-ust. I was iniprcsscd with tie fiact, that this
region is undergolig less glaciation than Grecnland, lying twenty
degrccs o? latitude to the southi'ard in the parallel of Shetland,
and diftering, reinarkably froin the northiern part o? Grccnland,
lyiag between the saine parallels, and separated by a narrow
watcr-way not twcnty miles ueross.

In Grinnell Land, froni lat. 81 -40' Si. to lat. 830.6' N., no
glaciers descend to the seu, no îce-cap huries the land ; vallcys
froni ihieh the snow is in a great ineasure thawed during July
and part of August stretcli inlaud for niany miles, and tlîe peaked
Mountains, snow-elad during the greater portion o? the year, in
July and August have great portions of their flanks whieh risc
to an altitude o? 2,000 feet bared o? snow.

The opposite eoast of Grcenland presents a very different; as-
pect, a me>-.de-ghxce stretchies over ucarly its cutire surface, its
fiords are the outiets by which its greut glaciers protrude into the
sea. lu Petemmatan Fiord the ice cap with its blue jagrged edge
lyiug flush with tIre face of the lofty cliffs was estimated tej be
forty feet thick.

Whcn we turu to the Flora and Fauna of Grineil Land the
différence is cqually astonishing; some fif'ty or sixty flowering
plants are found in its vulîcys, and bctwcen latitudes 820> and 830
N., I have seen tracts o? land so profusely decked with the blos-
sons o? Saxîfraga oppositif'olia that the purpie glow of out
heath clad moors was brought to, ny recollection.

Musk oxcu in consideruble nunibers frequent its shorcs; the
Arctic fox, the wolf, and crime, with thousauds of lemmings
live and die there. The boucs of these manmis, along with
those of the riugcd seal (Phoca hîspida), are now being deposited
iu considerable quantities iu the fluvio-murine beds uow formiug
lu the baya and ut the outlets o? ail the streams, or ruther euna-
mer torrents o? Grinucli Laud. With these bories will be
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associatcd. tiiose f birds, such as geese and scai-guils. Nuiniereus
nuillusca and crstc luany spelcies 01, rhizopeds. iih the re-
mains of' land andl sen plants, ivill there finil a restiug plaîce.

Supposing that. tlhese beds were cxamied at sentie future perind
under conditions, when the glacia epcpe bai di,-ilp,,-ired froju
the seurreuuding. :îrea, it woulid bc difilcuit Io t'ealise that îbey
%verc contunporaneous wîth the bcds flornicd under the Greî-
]and icc cape in tbe sauniie paraud et ifatitudc and on the opposite
shore of' a channel net twcnty muiles across.

lu the oue case, enornieus tbick-nesses of' tili wiflb ice-scratelhcd
stoues have iii ail probiability becît depesitedl; in the aller, fluvie-

umrinc beds eontaining a cemparatively rich assemblage ef marinle
and landl terins, with river rolled pebblcs, weuld be breught to,

Iu the face of' thesec facts is it inci-ediblc te suppoec that the
inter-glacial pcriods et' Great ]3ritain arc duc net se lunch t
Iosuillations of tcuuîxrature'' as te alter:îriens iii the auteunt of

nioi>turce in the altlîne,-pbcre, and the pesition ef' the land-rnass re-

,gardeil as a~ cendleiner ?
It is crident that the -Jaciatieu of Grecnland andl the iwcst

shore of I3affin's B3 ay andl Ellesiuere Laud is net a resuit ai-
teg-,ether- cf*dearue(!(seof hat and colder il) ailerwords, tcntpcrature,
but t'ul theu r(euit ofi geograph ic:tl position whichi causes these
regions te act ab aîigiay cendensers, threwing deuvu iii thea îOm
et sulow the hleateil Vapeur oft the ýsouth1, and se eflfetually
eluiiating te niiture f»ri-c the air that a tract of country
like Grimi eli Laud iying ýstil1 furthcr te the nerth and subjected
te ail equAly rigo-ons cluta te, is cenîiparatively exemipt frein
giae:izttiont.- Ficm fltte Scitittjle l>,oceedinys cf the Royal

Ditin kSoriety.

limE ItocK.y MUT LocusTr.-At its last sessien Cengrcss
apprel)riated $10,000 fer the eiupletien ef the invcsti-atien of'
the Rzock-y Mounitain leeu.st by the United States Enitolmnelegical
Commission, lThe %vork durimg the ceining seasen will bc carried
on iu Celorade and the Western Territeries, particularly Utah
aud, Entsterui Idahei, where the lecust abeunds eceh sunimer, deing
moere or les-s danuairc. Parties tvill aise be sent int Montana,
the main brccdimg place cf' the destructive swarms pcriedically
-visiting, the Wcateru Mississippi Statcs.-ilmerican Naturalist,
iuly, 1879.

(Pubieffied Jutie 23, I575J.)
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