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Axpoxvenia—A genus of fossil bivalves. Greek, ambon, the boss of a
shield, onyz, o elaw.. ...coeiciiiariiariiaiaiiea. 48
AMBONYOHIA RADIATA. . 2. esvvveenencanceceeansonssanssnonseces d4=4B
Atpyra—A genus of fossil Brachiopods. Name derived from the
Greek a, without, and trupa, a hole or perforation. It was
‘supposed that the shells of this genus had no foramen
under the beak hence the name.
ATBYPA CONGESTAree o e eevuanesnenscasnsssonsssanssasssscssseses 136
ATRYPA KITIDA+ .« < e eeeeeieacenensensanesensesenasssssessasesss 187
ATRYPARETICULARIS. .« e 2 cevenennnsascsscnoonsssscsonnsnssasaces 187
ATRYPA NEGLECTA .+ cvevunnecostacansencessarscascoasansaacecsas 138
ATRYPA CUNEATA ¢ e v aveennnacannnssensssccscanses sonasassass 188
ATRYPA INCREBESOENS . « < ¢ e veeueoncnasaacsesossssscasaanrasnasaas 207
"ATRYPA PLENA: ¢ e v vvnaereecassncsnssocsssssrsascasacsssssessss 208
ATRYPA HEMIPLICATA:« e e cevececnsnnssaccasccsncssscacsssracsnse 208
ANAS.—Latin, 2 duck. .. ciiiiieiieiaiiacsnetntasraanscasasaness 146
Anas opscora—The black duck....c e veiervsseracacanascasess 149
ANAS sPoNsa.—The wood duck. . eeeieeaiiiecrancssacccaaaassss 146
Anss caroLINENsis.—The green winged teal... oo vviennnancena . 158
Anas piscors.—Blue-winged teal........cecveeiiianieaiieiiie. . 154
Axas BoscEas—The mallard ..ccveeeeeivvnsaciearcacscen.sasess 166
AUDURON, Works Of....cucveiirimnscacconcasocnreancaccanseas 240
ArgiLraorous.—Containing clay, from the Lutin Argilla, clay.
AvicuLa.—A genus of bivalves. Jvicula, Latin, = little bird......... 60
AVICULA ENACERATA—A species of the Niagara Group.....c......... 60
Arces.—Latin. the Elk. The genus to which the moose;deer belongs. 60
ALCES AMERICANA.—The moose deer....ccoveeeevnecnscccacecaees 60
ASTARTE LAURENTIANA. . o .t iverenncaancconsonrsnscasscsnnsaass. 341
American Geologien] History......evoivneeecieioecincseceecoees 895
BoowLper.—Anpy loose rounded mass of rock.
Bear.—Black, Ursus Anericanus. ..o.e.veeseaessosarscssssssss 100
BeaB.—Grizzly, Ursus feroz....c.....oveeveenrocsssencccssaess 104
Bear~LPolar or White, Ursus maritimus - ..veeseeeceaeeeseecnsas 108
Bear.—The Cinnamon, Ursus Cinnamomum...ceveeeceeesscoecaes 114
BLACK BEAR.. 10t tevveninnnesaassecccnsorsssscsnsvesannsessss 100
BLACK DUCK. v ettiteesasneeeasecsncecaccsovsosaonsessnanssness 146
BOBLINE, OF RICe Birde..ouuieveeienneceassenaaseasssossneonesss 288
BOULDER FORMATION . «0caeevevacecnnees sansancnsssancasseraass 821
BucorUM UNDATUM .« cveeeneeeenannnnn PR 7 £
Baranus UDDEVALLENES. ... .... [N PP - 7: 2 3
B_;sosAimmbA&u's.-‘—»TheBuﬁ’alo......:.......,.................. 346
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BUFFALO. ve ceveevoscscvsaassvescsscnssscscssssssscsvvssavessns 346
Bie Hory, Rocky Mountain Sheep..c.cvevaciioniseiaiaeiieasaeas 357
BUBO tevviesecasersossoarsencoscrsocsrossscsssssssseassasss 448
Buso Viramnianus.—Great horned Owl. .. .oeiviieiinncnenennnan., 443
Cervus MacroTIS,—The mule deer...ocvieveernsecnceecscaanannss 92
CrasstrioaTION of Deer tribe.—..ovviinieiiiniiriieiiienaceianes 93
Corumnania.—A genus of fossil corals Columna, a cclumn.......... 124
COLUMNARIA ALVMOLATA e o v evesnvsvenarsosvscscssnranssecacasnases 124
Orxreres.—A genus of fossil corals—Qreek, Chaile,hair............ 125
CHETETES LYCOPERDON .« s ¢ s osevee sossoncscscscsscsasccesscanss 125
OINNAMON BEARBicveceoeeceroasssnercssiosascsssocasasscoreanss 114

Canis.—~—The genus to which the wolf and dog belong—Latin, Canis,
RAOZie ss vt vennvioaes sauvtocvarascsnsaressacevesnens 209
OAROAYOD or Wolverene,—Gulo Luscus. ...oovivienecesnsionaneses 243
©rASSIFICATION Of Fighes. «cveievereorenerereosesesentanannas 278
CECIDOMYA DESTRUOTOR. e cveeeeeracevsnosroccccssansaacanacnnes 307
OrctpoMyA TRITICE. ¢ o voennnecnnn veressisecasassress 308
OarenipoRA ESCHAROIDES. . ... .. O RUURIY: 13
OYOLOPTERIS LUMPUS.—LUmpsueker.cooovvierieeeeicsenncensa... 345

CarBONIFEROUS FORMATION.— The rocks containing coal—Latin, Carbo,

coal, aud Fero, I bear.

Caxpriax.—Rocks next below the Silurian named after Cambria

WaleS corvnninniviaieeseeeriascncnacecvananaaas 16
Cremung and Porrage Grours—Named after places in the States.

Formations sbove the Hamilton
BroUD..ecoveeeeneononceses.. 18
Corxtrrrovs Lintestont.—So ealled on account of the rock containing
numerous nodules of Hornstone........ 22
CrLINTON GROUP.—Named after Clinton County, State of New York... 22
CarorrerOUS—containing lime.
CALOIPEROUS SANDROOK. 1o veeeeccssssnnosensescascccscannseensss 10
Orassirioatior of the Animal kingdom..vvovuveeinvieneianne... 26
CrassIFIoATION of Formations. ..o viienreineieninnrannnnnnnss.. . 12-16
QOyrroLrras.—A genus of fossil univalve shells—Greek, &urtos, curved,

lithos, stone .............. L P - -1
CYRTOLITES ORRATUB . v esesesnsessassascssonncscsnsonsonnasasedd 44
CavyuenE—A genus of trilobites, Calymene, Greek, concealed........ 46
OaLvYMENE sENARIA.—A trilobite of the Trenton limestone, probably a

small variety of the well-known species, C Blumenbachii. 46~47
Crinoip.—An encrinite is often called a Crinoid from the Greek, Zrinos.

a lily, and eidos, form...cveienianiesicenenneorass, 48
Carrpou.—The woodland, Tarandus fastalis. . . coevveeeersenvenneas 7
Car1sov.—The Barren Ground, Zarandus Arclicus. ...cevveeeeeesess Hl
Cervus.—Latin, 8 Deervs. e veeeriecssccerecrscasecsccacscaae 87
Cervos ViraiNiaNus.—Common Red Deer of Canada,...cveeeeeees.. 87
Drvonian.—The formation next above the upper Silurian ; the forma-

tion takes its name from Devonshire, where it is largely

developed..v.oeieeivansecennrconscscassensnnanees 16
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Duok.—The Black.ivsevvvssvessesrserssiossisiosecasnsssneasss 146
“ The Wood DUck.cuseessansavsossecssnssoscseraasanonce 149
“ The Mallard.eseeerissseneenseseerenaoavees oo sneanne 156
“ The Blue-winged Teal ..v.vuveeviiviiiinrnseasenseneass 158
«  The Green-wingedTeal ...o.vunevencianiiennineienena.. 158
Dorosonyx oryzivora—The Bos-Limx; Greek, dolickos, long Onyz,
RClAW. . civerisreirneriecreneensaae.s 238
Dana —Professor T., his Address before the American Association on
American Geological History. .. cyevveveeecieciseicccananssss 395
'Unsay, WiS.M,, his notice of the Gros beak and Chatterer ........ 469
EncrivTE~—An extensive family of lily-shaped fossils.....ie0vsne. 48
Eraravs—Greek, aStag...oecevieiieitiiiesiiaiesiiiiiienaee. 8L
Erarnus Oavapensis~The CUanadian Stag, cormmonly but incorrectly -~
called in America the Blk.vveiveeie.naaos 81
Ecrorisres.—A genus of birds of which the common blue Pigeon is a
well-known species; Greek, Ektopistos, frequently chang-
ing place or habitation....vovveeereiiieiencinsses.. 168
Ecroristes Micraroria.~Common Blue Pigeon....cceieaeneacee... 168
EARTHQUAKE.—. .4 vsuusssssssanessoassnsssssresssscannssoncess 189
Fucompes—Tatin, fucus, a.sea weed. ‘
Favosrres.—A. genus of fossil corals of the polaeozoic racks, resem-
bling petrified honey-combs, hence the name; Latin,
Favus, bee-hive, or honey-comb.........e00cvvueea. 30
B 2 P 1114
Fox, RED—TVulyios FulttiSee v veevererisnsesnsoen canenncananes 217
Fox~—SILVER GREY OB BLACE FOX.esuererniianmeresmcnisscseasnas 221
FOx—GROSS. s everrrrenceensaeneronsueresnmssonsesasnsosnansss 222
Fox—Arctic Fox, VULPES LAGOPUSs ansessanaasses senneeareeseas 224
Fox—SwWirr, Vulpes v6loz. sveeeieeriiireciianesssnaiiiennnnans 1Y
Fox—JACRALL, Valpes Utaheoveveveineeneiiorseieiaainanraennes 317
FUs0S CARIRATUS. e eveis sevravnsanconevassssacssncvsansaosass 348
GLYProoRINUS—AD extensive genus of Encrinites; Greek, Grypros,
sculptured, and KRGS Jily < ciovneiiiiiiiiiiiiin.. 49
GLYPTOOBINUS RAMULOSUS.—A. species of Encrinite, very common in
: the Trenton limestone..voeeeeeenneene. 54
Gurn.—Larus Argentats..o.ceeeieenneeniiecnieniesainn...159, 160
Granrre~—~A rock composed of quarfz, felspar.and mica....cu...... 198
“Guro.—A. Glutton, a genus of quadrupeds of which the Wolverene or
Qarcajou, Gulo luscus 188 BPECILS. cenevnnsvrerinnannaann. 242
Grouse.~—The Ruffed Grouse, tetrao umbellug. cee ceeeeiaiacecneee. 289
HAROS BEAR s ansansesscnnsonososaoanensnnsanssrssncosossenss 465
Hauritox Grovr.—Called after a place in the States of that name... 28
Horonian ForuarioN.~The formation next below the Potsdam sand-
stone, Iargely developed.in the vicinity of Lakes
Huron and Supérior, CaMBRIAN......c...... 16
HIYPOSTOMA =1+ ¢ vve s wvvrnnssiosnonsscsessssssssnssotannansennes 46
HHORNBLENDE v+ e o srennsesssossoscneneossacsssaranenssnaes 107 ,
HESBIANFLY"‘" LR XY L Y R R N R R R R T ) 307
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HALYSITES CATENULATUS. ccavveronsesensscnsssaspacasssssasasass 310
HoMOLONOTUS DELPEINOCEPHALUS. e e v evaacesvssnsscnasssaseasess 319
Hupson RIvER Grour.—Lower Silurial..eesieeevioesosnocacieees 18
Hypra—A small fresh-water animal related to the coral building Po-
lypi. Hvpra, a water-serpent, with fifty heads, slain by
Hereules,. soveienniiiesisnsaeessnscoscosnsonsnasees 117
Hysrrrx Dorsara.—The Poreupine... euveveeessersieseeresessss 365
2 3 P - {14
Harr—Professor T., his article on Zellinomya...o..vovveeerseresss 890
IeoTeLUs.—A genus of trilobites; Greek, isos, equal, ard telos, end, in
allusion to the equal extremities of the fossil............ 45
IsoreLvs cieas.—A large trilobite of the lower Siluriaa rocks......45, 46
Tonruyoorinus.—A genus of Encrinites; Greek, ichthus, afish, and .
kruos, a lly.oooiiciiiiiiiiiiiiiiiiiiiene.. B9
IcurayocrINUs Laxvis.—The smooth Xchthyocrinus, & beautiful encri-
nite of the Niagara limestone..!............ B9
IRFRA-ORBITAL CAVITIES Of Deer.s. . vvneieeiiiicriinecnsssnsanceaes 96
LauvrextiaN Rocks—So called after the Laurentian Mountains, a range
of low hills on the north shore of the St
LawWrente. .. coeeernenccenscensconnns ceese. 18
LawgenoraN Foraarion.—The deposit of clay, sand and gravel, in the
valleys of the St. Lawrence and Ottawa,
containing marine organic remains.. .. .386-334

LNGULA.—A genus of Brachiopods. ..ceevvieiiriisecannnns ....36-86
LepreNa—A genus of Brachiopods ; from the Greek Leptos, thin. .. .. 40
LEPTENA SERICIA..... eeeesecaans I 3 §
LACHRYMAL SINUS.e . cevenceeenn eecnesec st veceases 96
Lerrexa TRANSVERSALIS ....oun. cereenn teescssssrrsancesaasssss 188
LEPIENA SUBPLANA.. .vuivevecrcsascccasscescancasnananansasasss 188
LerTENA DELTOIDEA. ...... teeetesscascaseseanconsenscanssbeses 200
Ywrus.—Latin, a wolf......... . teeess 209

Lutea Canapexsis.—The Canadian Otter.....euveveciieiveacins.. 228
Letoy, Pror.—Notice of his descriptions of fossil fishes and mammalia. 239
Lea, Dr. Isaac, L.L.D,, Philadelphia, bis works on genus Unio...... 240
Lysx.—The Loup Cervier, Lynx Canadensis.c.eeeeieeesenineanas. 247
Ly~x Rorus.—The Wild Cat..ocouveveennns P 2 X1
LINGULA QUADBATA. ¢cevannaacnns cesenans teversenasacan 2 1
LAWRENCIAN FORMATION. ¢ 4 e vouceeoccsasas sosensccseccsasacanse 386
Terus AMericanus.—The Northern Hare..o.oeveevieeierereeeaes. 369
Locax, Sk War, B, See Davis’ Notes to the article on Ameriean Geo-
logical History, €2 6. cceeeeieneeecaienrenrirensicneceass 400
Mepina SanpsTone.~—A division of the lower Silurian. Medina, the
name of a locality in the State of New York., 21
MurcHrsoNtA~—A. genus of gasteropods, named in honor of Sir Rode-
rick. I. Murchison; at present director of the Geologi-
cal Survey of Great Britain........ D 1)
laiunomsoxm GRACILIS. .o vvenenecasccnssocnnnsinensnnebosesenss 42
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Moprororals.—A genus of fossil bivalves, so called on account of their  *
resemblance to species of modiola........o0vuievee 44

DMODIOLOPSIS MODIOLARIS. ¢ 4 s e esssocnassnsssnncsssnssonnasenasses 44
Mure Deer.—Cervus Macrotis...

P + )]
ceeees 197
MoArTrUR, P. A, of Ottaws, bis discovery of a fossil seal.......... 238
METAMORPHOSES OF INSBOTSs o snvavaessasssscaronscsnsaanasanass 261
YA TRUNCATA. « o revveecnvesnsevrrovosesovsvevosbonscosasssaas 389
MYTILUS EDULISs eeessevcsssosssocevassonvassscsasanscascsssasss 343
MarLoTUs VIELOSUS—The Capelan. ... vosevevsoereacccnensseas 846
MUSK OFieeetecicnasasaasosacsasecaascinsestssasscnssssicesios 303
MrEpHITIS CHRNGA—The SKUDK. .. 0 eveerecaverscnseassccaonceass. 360
MAMMOTH 4 e e soevenasatosoassassssancssssossssasssssccsnnsans 379
DIASTODON .« e easneeocrsossscossssonocttvasrscssocsasaccnsaase 379
Mougray, Alexander Eoq.. His remarks on Drift of Northern Canada,
171 MR : .2
Nueara Grove.—A. division of the upper Silurian rocks.....c.. ... 22
NOMENCLATURE caz e e sssnsacaascsacscsnssassasanssnsasasnsnsncnnns 20
INATICA OLAUSA L ¢ e e eecveecsscsscaateascvanvonossesansassasnness 342
Onoxpaga Sawr Grour.—The formation containing gypsum, called
after a locality in the States............ 22
On'rurs.-—A genus of Brachiopods; from the Greek, Orthos, straight.. 40
ORTHIS TeStUdinaritte c oo oosercecronresssscanscsoesnnssncasses 40
Ossicura.—Small bones.ee.eeeeanes 55
ORTHIS TRICENARIA...+veuan 129
ORTHIS ELEGANTULA «.oveveececscensnascsacsosonconnsasssssssns 138
ORTHIS FLABELLULLUMue s eooeavesorsonssrvosascsssassoasscseacs 186
OrxrreoLoGaY.—Technical terms explained.............139-140~-141-142
ORrrEIS LYNX .. iivrenannens teasseessces 206
ORTHIS PECTINELLA. .. cca0e. ceaeriensaa. 206
ORTYE—Greek, 8 QUail. o iveerierettonrerenensecssecsonncasscss 284
ORTHOOEBAS.. sveovserosancaacsscanacassnsssnsnsecssssesacenscs S15
ORTEOCERAS BILINEATUM.¢ceveeesaasscvssscecsocnascsnsssnsaanns 316
Ovisos MoscHATOS.—The Musk OX.eveererevecrcosenneoncecnaess 353
Ovis Montana.—Rocky Mountain Sheep.....vvvvevereiennaiienss. 867
OWL, GREAT HORNED. e e eeecosasacncorstassosseccsonssocanansess 448
WL, SNOWY . e esecasorcasssssnssassrsnsassosseonseascesssses 447
Priooexn.—A division of the Tertiary formation; Greck, pleion, more,
and Zainos,recent. .. ovieiiirieirieriiiiienee....12-18
PorspaM Sanpsrone—~So called from the town of Potsdam, in the
State of New York—Fossils...............18-82
Prorrornires.—The fossil, foot prints in the Potsdam sandstone ; Greek,
protos, first, ichnos, foot-print or track, lithos, stone. .85-87
Px.nunorom.nm.-—A genus of gasteropods, so called from a notch in one
side of the aperture; pleuros, a side, toma, a notch. 42
 PLEUROTOMARIA UMBILIOATA+ ceansesnseasscasaconcossnasssssass .42-48
Pavzzoro~—From the Greek, palaios, ancient, and onta, beings, per-
taining to ancient fossil animals.
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Parzontoroav.—The science pertaining to organic remains.
PexTancavs—A genus of brachiopods, so ealled on account of the in-
. terior being divided into five apavtments; Greek,
penta, five, and meros, 8 Portion.esecccaeiac o 58
PENTAMERUS OBLONGUS.—A. species of pentamerns, very abundant in
the upper silurian rocks of North America... 58
PrAcors.—A genus of trilobites; Greek, phakos, & lens, and ops, the
@FBacateasananseasscanassntaancascaananaatssnacse B8
Pracors Lovurvrus—A species of Phacops, abundant in. the Niagara
BYOUD ccceasncsccesvvvancrtsvorertuastiose 58
PIGEON. ¢. ccaneiaascaasnssasssssarsnasssassaanesassssansvees 168
Provs.—Latin, & WoodPeckers ceeveeeesnasassoenossccconsrssasars 176
“Preus Arorious.—The Arctic three-toed woodpeckers cocaeasasasvese 197
Prous eryTEROCERFALUS.—The Red-headed woodpecker.cacacaasess 198
Prcus Avratvs,—The golden vringed woodpecker..c.v.aevscasarcese 180
Pious prueatus,~—The pileated woodpecker....oceeeeeressosaaiasa 182
Prous varmws.—The yellow bellied woodpecker.covse.corvessioaceas 184
Prous vizzosus.—The hairy woodpecker....ovveeeaoeeccaeceaeacss 185
Piovs PuBESCENS.—The downy woodpeckers seasssescesssecsasensss 187
Pious oanapensis.—The Canadian woodpeckerui e seesssoassnescsas 187
Prous MaRTINgG.—Maria’s woodpecker. .. coesceriieiesncenacans.. 188
Pious aizsurus,—Banded three-toed woodpecker.sccciosescsiasass’ 188
Prcus oarorinus.—Yellow bellied woodpecker. .. wueveeveaieseiiss 189
ProovoN.—From the Greek, pro, before, and }cuon, 2dog.cesvineens 263
Proovon Loror—The Raceoon..ccoveuciinsienannes vesesrssn.s 258
PARTRIDGE O QUAIL—Orlyx Virginiantee..eeseeeiseerecsoanacas 284
Parmrinee—The Spruce......ovvvneann. teeeseassevossseacasaas 292
PIILODIOTYA. .t teeeersreresnavevovvaravevesovarvesstonavsvsves 31T
PEOTEN ISLANDIOUS+eeerecensonesocsersscssesocscssscsccesonos 341
POBCUPINE. e seteeesassossessasnressancetssassssservesssveces 365
QUATL.—Ortyz Virginian@. ...oeeeevavenacnns ceevessavesieciies 284
RACCOON—Procyon Lotor..cecaeseseoesssnsossssnssssnrossssosce 258
RAPHISTOMA BTAMINEA«s.essvereesnsonsosnsvrsasservosassscsoncss 918
RUYNCONELLA PSITTACEA. c s vauueeeneossssonassosasassvoncsssces 344
ROCEY MOUNTAIN SHEEP. o+ vvavenassscteosssssscsassosnvncacsea 367
8iuriax Foryations, named after the ancient Britons, ealled by the
Romans, Silures.
SrroreoMeNa—A genus of brachiopods, alhed to Leptona; Greek,
strophos, benf;, in allusion {o the curvature of the shell,
SrrorEOMENA ALTERNATA.—A speciescharacteristic of the lower Silurian 204
StroPHOMENA DEPRESSA.—A. species abundant in the upper Silurian... 59
SriepreLasMa~A genus of fossil corals of the Silurian rocks; Greek, |
streptos, twisted, and plasma, lammelle.,........ 121
STREPTELASMA COBNICULUM .+ avvaseerressoseansrrssssosasnsasosss 121
STREPTELASMA PROVUNDA. ¢ evesenseovecasessanssansconassssansss 128
SALMON.—~8almo Salar.ceeveresseessoeretossvioresssncrsassss 162
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ETROPHOMENA FILITEXTA ... tiiiiiiiuunsnusennasnianacrnsens cnns 204
SeAr—Fossil..oooiii i i e i iie i ceia i 238
SAXICAVA BEGOSA «.tuiiniineiiiiiniarinsaconecoanaecsnniioaes 339
SOALARIA BOREALIS.. « 41t etteeniieenueensoncnoaeionaaasonnsnsnes S42
Suare—A kiud of slaty rock, generally soft, and reseinbling hardened
mud, of various cclors, yellow, green, often black.
Scovrravs.—Greek, scolaz, o worm, and lithos, stone.......oeuv.... 82
StrOMATOCERIUM.~~A. genus of fossil bryozoa ; Greek, strome, a layer
or lamina, and cerion a Honey-comb........ ... 127
STROMOTOGERIUM RUGOSUM.—A species characteristic of the bird’s
eye, limestone. covvvvviiieniiaieiiiiiaiieias 1277
Serrer—A genus of fossil brachiopods, from the Latin spira, a spire,
and fero, Ihears. e ier v iionienreoiisonscaciacasss 134
SPIRIFEBR ADIATUS. . asvvueenvssosesosscessnssencsnssn.saneenss 138
SEIRIFER SULCATUS «evveverevereosaanseossosdossinsonassasaves 187
SPIRIFER NIAGARENSIS. ¢ vvvvvneenresosnoscsncocncannssessarsaes 187
SyeNtrE—A rock composed of quurtz, felspar, and hornblende...... 199
SPRUCE PARTRIDGE. ..cvueenerseerunnieecseensneenscnacesosesss 202
ScoLorax.—(3reek, a 21 PR 2: 1
Scororax WILSONIL—SBIPe. .. ovecvieerennerernsieseiesenene.. 295
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.F HE above named Magazine will be devoted to the Na-

tural History and Geology of Canada and the neighbouring British Pro-

vinces. It will contain—

1. Articles upon the Geological Phenomena, rocks, minerals and fossils of
those countries, illustrated by suitable wood or stone engrav-
ings.

2. Ditto, upon the Natural History of the indigenous Quadrapeds, Birds,
Reptiles, Fish and Mollusca,—comprising their dcscrlptmn,
habits, instincts, and geographical distribution.

3. A record of diseoveries in the sciences of Geology and Natural History. -

I will be issued in numbers, six times in the year, in the months of

TFebruary, April, June, August, October and December, each number eon- -

taining from twenty to thirty wood cuts, and one or more lithographic, stecl,

or copper plates, according-to circumstances. These will consist of original

. drawings from Canadian speeimens, or copies from the best published autho-

rities. 'Fhe six numbers of cach year will form a hook of 480 pages, with

over 120 engravings and a glossarial index, which will accompany the last
number of the year. Like most other periodicals, its contents will be in part
compiled and in part original matter. The former will be sclected from the
best English, French and German works, and the Jatter will be founded upon
materials collected in Canada by the subseriber. In this part there will be

_ found gescriptions and figures of many remarkable specics of extinet ani-

mals. . :

As the work is intended to be useful to young persons, all of whom
ought to be well versed in the Geology and Natural History of theit
native country, the technical terms used will be explained or translated i in
cases where it may be necessary.

Terms :—15s. per annum, payable in advance.

Al communications to be addressed (post paid) to the subseribers

E. BILLINGS. ~
Ottawa, 15th February, 1856.

(From the Ottawa Citizen, 16th February.)

In another column will be found an advertisement of aMavazme
of Naturay History, about to be commenced in this city, under the
above title. The subjects fo the investigation of which it will be
devoted are the Zoology and Geology of the British Provinces of North
America. These very interesting departments of knowledge are, of
late, being sedulously cultz.rated in all civilized countries, and it is,
therefore, thought not out of place to attempt something.of the kind in
Canada. We do not wish to be understood as intimating that no etioria
have been made in this direction in this Province. On the contrary,

¢
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at Quebec and Montreal there have been long in existence two Natural
History Societies, and at Toronto, tlie Canadian Institute, established
partly for the same purpose, is also in a floutishing condition. Agiin,
in several of the' Universities of the Province, chairs of Natural
History and Geology have been endowed, and which are now filled
by some of the ablest scientific men of the age. One thing more,
however, is required, and that is a_periodical literature, devoted ex-
clusively to the study of Natural History, circulating everywhere
throughout the country, and published at a price within the means of
the greater proportion of readers. It isnot necessary in this age of the
world, to urge that these sciences are useful. All knowledge is good,
and all will admit that the lessons we receive from the contemplation
of natureand her wondrous laws, whether as exhibited in the growth
of a plant, the instinct of a beast in pursuit of its prey, the gentle affec-
tion of a bird for its young, or the more grand operation of the revolution
of a world, are those the most instructive and the most illustrative of the
wisdom, power and goodness of Providence. Al stience is founded
upon the understanding of those laws. All the power that man has
acquired over the material world has been derived from the observa-
tion of their modes of operation. The more men observe, the more
they must learn, and it is undoubtedly the opinion of all the best
educationists, that no intellectual pursuit is better adapted to strengthen
the observing powers than that of Natural History. The habit of
noticing objects, of comparing them with each other, ascertaining their
relations and usefulness, is ene that should be cultivated to the utmost
in the young, as it is upon this mental acquisition that the future
success in life of the individual must, in a great measure, depend :
and as the two sciences to which the magazine proposed to be estab-
lished will be devoted, consist altogether of such exercises, it will, no
doubt, be useful to the youth of the Proviace. Every young man
should know something about the Geology and Natural History of his
native country. He should endeavour, in his leisure moments, to
make this a large share of his general stock of knowledge, and he
will find that in after life thousandsof occasions will arise, when he
will net regret that he acquired such information. The resources of
a young country cannot be speedily develuped without the intelligent
application of the principles of these branches, and we think it a wise
resolution of the Legislature to encourage, by liberal grants, the differ-
ent institutions devoted to these subjects. There are certain great
problems comnected with the laws of animal life, the investigation ot
which is of the very highest national importance. The dreadful
ravages of certain species of insects upon the vegetable food of man
have frequently plunged nations into the horrors of famine. How to
,guard against such visitations cannot be known until we shall have
attained to a more profound knowledge of Natural History than that
possessed by the most learned men of the world. So liltle progress

-
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kas been made towards the solution of this great question that we
are 4t this moment no farther advaneed in it, than was the human race
6,000 vears ago.  Of this much only are we certain : the read to it lies
through Natoral History. The more widely this science is-diffused,
the greater the host of observers, the nearer we shall be to the desired
end. Man has nearly all his friends and fves in the animal, vegetable
and mineral kingdoms. Some farnish hn with shelter, others with
elothing, food, or cures for his ailments; while still others destroy
‘continually his subsistence, rob him of his labours, or with their poi-
sons slay him. Jt is useful knowledge to recognize our friends from
wour foes, and such is simply'the knowledge of Natural History. For
these, and a host of similar reasons that might be stated, we conceive
that the objects of the proposed new jeurual are at least good. There
s no part of the world in the same latitude more rich in Natural History
objects than Canada ; but from 2 pretty extensive examination of the
subject we are satisfied that these have not been as fully explored and
Iaid open 1o the readiig world as their importance demands. It would
be ditlicult to point out more thap thirty published papers of any value
in the scientific journals upon this subject, so far as-it relates to Can-
ada ; and these are most of them not easily proeured by the gencral
reader. In the Canadian Naturalist and Geologist an attempt will be
.made not only te collect, review and_compile all the information
hitherto published concerning the material productions of these Pro-
vinces, butalso to give an accourdt of many new discoveries not yet
placed before the scientific world.

Every exertion, we are assured, ‘wifl be made to insure accuracy,
‘and it is therefore hoped that the work will be found useful 1o all who
desire to make themselves acquainted with the Natural History of this
part of the contiuent.

In addition to the observations contained’in the above paragraph, it
may tnot be out of place for me to remark that those who have laboured so
successfully 1 order to gain for this young and flourishing colony, the
high reputation it bears abroad for the abundance and excellence of its
economical resources, would, no doubt, rejoice could it also become as
fuvourably known for the devotion of its people to the'cultivation of science.
'This name'cannot be ‘well gained unless we 'make countributions of new
truths to the stock of human knowledge already déquired. Itisnotenough
that we diligently study the sciences perfected by the labours of others,
but we should enfleavourto add something—the fruit of our own researches.
'Otherwise, it canmot be vaid that we have d¢ccomplished anything towards
the advamcement of lesrning, ‘but only contented ourselves with following
in the wake of those more industrious. Tthere is not & square mile of the
whole surface of this Providce ¥which ‘does not contain a greater or less
number of scientiflc truths yet remaining to be developed, any one of which,
if properly brought to light, would ‘be highly prized by the  savans” of
Hurope. ~There is not a Toivnship tn which a noble museum of Natural
History could not be collected. °Ff Here were in each county & few young
mhen sufliciently advenced to ‘classify the specimens of their immediate
neighbourhoods, such collections would soon make their appearance ; but
without much preparatory instiuction, this very desirable state of things
‘cannot ‘he expected. T 'have $earned by some personal experience that the
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knowledge necessary to enable a person to examine for himself, cannot be
procured in this country without great difficulty. The reason is, that the
books in general circulation contain little or no information concerning the
species of fossils, animals or plants, peculiar to, or which range into this
Province. The greater number have been described by the scientific men
of other countries, but then these descriptions are scattered through the
Journals of the different learned Societies of Eurcpe and America, or pub-
lished in books not easily procured. Without the assistance of such infor~
mation, practical observers must be rare in this country—with it, they
would abound in every county in the Province. There is nolack of ability
in the youth of Canada, but they arc sadly destitute of books which might
cnable them to make practical application of their talents in the study of
any one of the innumerable objects of nature with which they are every-
where and at all times surrounded. Men do not take much interest in
things they cannot investigate, and hence that universal indifference, of
which the several literary societies of Canada so frequeutly complain.

The Magazine proposed to be established will be devoted exelusively
1o the Geology and Zoology of the British Provinces of North America, and
in conducting it, I shall endeavour to make it as useful as possible to all
who may feel interested in the subjects to which it will be confined. I
shall collect and compile all the information concerning the fossils and
animals of the country within my reach, comnencing with the larger qua-
drupeds and more characicristic and common organic remains, and thence
gradually proceeding to those more rare or hitherto undescribed. The
works consulted wiil be the best European and American authorities. In
the present number, some of the matter in two of the articles, as will be
observed, has been taken from the Reports of the Geological Survey
of Canada; but as I understand that these invalnable documents
are about to ‘be re-published for general circulation, I shall' confine
myself with this exception to other sources, and such discoveries as I have
made myself. In fact, this journal wiil consist more of Natural History
than of Geology in the restricted acceptation of that term. It is intended
principally to be of assistance to the youth of Canada, but as it will also
contain many new species, and even several new and very remarkablo
genera of extinct animals, I hope that scientific men will also regard it as
favourably as they can. Io conclusion, I would respectfully solicit the
public men of the Province, and others who can do so without inconve-
nmence to themselves, if they thick the work worthy of encouragement, to
aid it by subseribing for it, and also by using iheir influence in its favour,

: E. BILLINGS.
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ARTICLE I. Introductory.—~Elevation and subsidente of Land— Various
Theories of the Earth—Origin of Stratified Rocks— European and
American Formatiorns— Geographical Distribution of the latter in
Canada,

"The Natural History of any extensive region comprises the description,
not only of the existing races of animals, but also of those which have be-
come extinet in former ages, and whosé feniains are found in a fossik state
within its limits.  The latte pait of thé subject is again intimagely con-
nected with the physical of geologichl tructure of the country, owing to the
fact that in all parts of the world latge tracts of the earth’s crust consist of
formations of tock, oftén of great thickness, composed some of them. almost .
entirely of such organi¢ remaing, while further, the order i which they may
be arfanged has ny important Bearing upon the publie wealth and' national
strength of the people océupying the particular territony under consideration. -

In this journal #n endeavor will be made to explore every source,
whence information upon the Natural History of €anada and the neigh-
bouring British Piovinces may be derived, and under the circumstarices
it is thought advisable to commence with & short examination of some
of the leading featutes presented by the setence of Geology, Tt is scareely
necessary to observe, that a 'large proportion of the matter must be
compiled from the works of vadeus authors, and consequently, meny -
redders will discover in the folowing pages, much which they have -
wet with elsewhere, But in addition to what is already known, there will.



2 . Elevation and Subsidence.

also be found in some of the other articles many things not heretofore pub-
lished. The latter cannot be well interpreted, without the assistance of the
former. It gencrally requires all the old knowledge to explain new dis-
coveries, and therefore for the convenience of the lnrger class of readers, we
must trespass somewhat upon the patience of the lesser number.

To understand clearly, the nature of those causes that have produced at
various times, the great beds of rock, which cunstitute the exterior layers of
the earth’s crust, is not difficult, provided the attempt be made in the right
direction ; and yet this knowledge remained undiscovered by man, until near
the commencement of the present century.  Strange as it may appear, the
clue to the history of vast mountains and even whole continents of stone,
was not found where it would be naturally sought for, in the mineral por-
tion of our planet, but where it could be least suspected of Iying concealed,
in the study of the animal kingdom. Geologists have sutceeded in discov-
ering and explaining the structure of the globe, for a distance of several miles
beneath the surface ; but these triumphs of seience were only accomplished..
through the assistance afforded by the organic remains, imbedded in the dif-
ferent formations. The study of these relics of ancient life, is therefore not
only of great intercst, but also of an importance nearly equal to all the ad-
vantages that countries xich in mineral treasures may derive from such re-
sources.

In the earlier ages of the existence of the human race, it had become
known that in certain regions, sea-shells, bones of fishes and other remaing
of marine animals, were to be found upon the dry land, in places far from.
the shore, upon the summits of lofty hills, or deeply buried in the solid rock,
and facts of so extraordinary & character, could not but have given birth to
a vast deal of discussion. The history of geology, should properly com-
mence af that moment when the first inquiring person began to wonder by
what process these exaviz of the sea came to occupy positions apparently
so anomalous. What those speculations may have been, we can never know ;
—the thought permitted to pass away uprecorded, must be lost forever.

!

Doubtless many theories were conceived, but they bave not, and perhaps it .

is.not important that they shou'd have been preserved.

Among the ancient Grecians, the idea of the clevation and subsidence of’ ‘
land, or that it sometimes siniks down and after lying for a time, beneath the .

waves rises-again, bringing up with it, the deposit of marine remains acen-

mulated upon it while submerged, appears to have been much favored by

their abiest philosophers.  Thus Aristotle in one of his works, says « the
digtribution of land and sca, hxparticular regions, docs not endure throughout

.

all time, hut it becomes sea in those parts. where it was land, and again it. ,
becomes land where it was sea : and there is reason for thinking that thess -
changes take place accordipg to a certain system, and within = certain pe-_,
riod;” “neither the Tana’s nor the Nile, cn have flowed forever. The |

places where they rise were once diy, and there is 2 limit to their opera-

tions; there is none to time. So ako of all other rivers; they spring up ,

and they perish, and the sey also continually deserts and invades others,—
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“The same tracts therefore of the earth are not, some always sea; and others-
always Continents, but everything changes in the course of time.” Strabo -
also, was of the snme opinion, and says— it is not merely the small, but the
large islands also, and not merely the islands, but the continents which can
be lifted up together with the sea; and both large and small tracts may
subside, for habitations and cities, like Bure, Bizona, and many others, have
been engulphed by earthquakes.”*

This theory of the elevation and subsidence of land, affords at & glance &
sufficient explanation of the occurrence of sea-shells in the interior of conti-
nents, or even on the tops of themountains ; but although it readily sug-
gesled itself to the Greeks, who were in general, a very intcllectual race of
men, it did not obtain full credence for many ages after the time of the emi-
nent philosopliers, whose opinions we have quoted. 'Within a recent peried,
it has received araple confirmation from actual observations of scientific
men, who have carefully watched its progress in several parts of the world,
where the process of rising and sinking can be seen in actual operation.

It is about 150 years, since Celsius & Swedish Naturalist, gave it as his
opinion that the levels of the Baltic and Northern Ocean were subsiding,
and since his day the shores of those seas have leen frequently examined
with great care in order to ascertain whether the phenomenon really exist-
ed. In 1807, the celebrated geologist, Leopold Von Buch, visited the
couniry, and after a most patient exploration, confirmed the views of Cel-
sius.  Grooves had been made in the rocks, marking the level of the Baltie,
by some engineers of that country, many years before, and it was thus an
easy matter to keep an account of the progress’of the elevation. These
grooves have been examined by Sir Charles Lycll, and Sir Roderick Mur-
chison and the fact established, that the northern part of the country is
rising at the rate of four feet in a century.

On the coast of Puzzuoli near Naples, there was erected about a century
before the Christian Era, a temple to scme one of the Gods, worshipped by
the Romans. It was constructed with a Mosaic pavement, from which
arose forty-six noble columms, forty feet high, and formed ecach of a single
block of stone. The pavement at the time of its construction, was twelve
feet above high-water mark, but the country soon began to sink, sud to-
wards the close of the first century after the birth of Our Saviour, the
foundation was but six feet above the tide. At the end of the fourth cen-
tury, it was on a level with the sea-—in the middle ages, it was twenty-one
fect below the surface and all the pillars except three were thrown down by
the waves. It then began to rise and in the beginiing of the present cen-
tury, the pavement was one foot above higli-watér mark, but it is going
downagain, for it is now one foot below the surface of “the water. There is
an abundance of evidence in other places along this coast, the west coast of
Haly, to show that the country is subjéet to such oscillations, of level, bat
at the temple of Serapis, the facts may be regardedas of the greatest ins
terest, for there they have been made the subject of actual observagion.

* See Lyolls Principles of Geology, 8th Edition; page 15,
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It haslately been ascertained,that one end of the Island of Newfoundland {s
rising while the other is sinking. In the eastern tropics, Ceylon and all the
islands east of it, such as Sumatra, Borneo, the Phillipine Islands and others,
are rising—the Maldiva Isles are sinking down, and the castern coast of
Africa with Madagascar are rising, but Australia is going down with her
fields of Geld, and in course of time will wholly disappear.

With such facts in our possession we are forced to admit that elevation
and subsidenice of land as conjectured by Aristotle and Strabo, are no
longer to he regarded as mere fanciful suppositions, but part of the actual
and ordinary operations of Nature, and wehave only to extend it over large
continents, such as America or Asia, to understand how sca-shells may be
found, in places far inland, or upon the highest table lands. Thus, if North
Anmerica should sink 500 feet, nearly all Canadawould be submerged. The
waves of the Atlautic would then beat agninst the Queenston Heights, near
the Niagara Falls. The precipice beneath Broels Monument, and the
high land which runs thence in the direction of Hamilton, would form 2 ses
codst of novery great clevation. A subsidence of 1000 feet would only leave
a few small rocky islands, to mark the place of this Province, while at the
depth of 2000 feet nearly all that portion of North America at present in-
habited would disappear: Were it to remain thus submerged for several
centurics, and then slowly rise up and become dry land. we should expect to
find it covered with all kinds of those oceanic products; the occurrence of
which upon land, so Jong remained an unexplained phenomenon to the great-
er portion of mankind. )

‘We have abundant proof that Canada was entirely covered by the ocean,
at a time comparatively recent. At Beauport near Quebee, there are situa-
ted between 100 and 300 feet above the level of the sea, great banks of ses
shells of the same species as those now living in the ocean.  Throughout the
level conatry, on both sides of the St. Lawrence above Quebec, the same
shells are fornd in many places in greater or less abundance.  They may be
seen in the deep cutting of the Railway, at Prescott, and have been ploughed
up on the farms in almost every township betwcen the St. Lawrence and
the Ottawa rivers. In the Township of Gloucester many perfect skeletons of
the«Capelen” and “Lump-sucker” fish, now existing i the Atlantic, together
with numerous shells have been found imbedded in small nodules of indura-
ted clay. Near the top of the mountain of Montreal, there is a bed of the
same shells. In Vermont, near the Province Line, in the same deposit, the
skeleton of & small whale was discovered a few years since, and everywhere
the water-worn pebbles, beds of stratified sand, and other evidences of the
sca may be detected upon the slightest observation. This deposit of sea-
shells, sand, gravel and boulders which covers Canada, and constitutes the
doose soil of the country, can be shown to have drifted down from the north,
and is therefore called by Geologists, the northern or glacial drift. Ina
future number, we sholl give it & more extended examination. It proves
that Carada does not rest upon & very secure foundation, but may at any
Aime as it has in days past, go down bodily beneath the waves of the sea.

The organic remains of this deposit, are <li, perbaps with one exception,
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oF existing species, but if we remove the drift or loose materials, such as
the clay, sand and gravel, down to the floor of solid rock,which lies beneath,
we should find in many places, this rock also full of petrified sea-shells, and
fragments of other marine animals. But these are all of extinct species—
"They belong to an ocean of a date vastly more ancient, than that of the
glacial drift, and afford proof of more than one submergence of the country.

It is thusall over the world. The researches of Capt. Strachy, a scien-
tific British Officer, in the East Indies, show that for the greater part the
Himalaya Mountains, are little clse than a vast pile of marine remains, and
50 it is with the Alps, the Andes, and most of the other ramges of great
hills found upon the surface of the earth. There is no such condition as
stability in nature. All things are in a state of unceasing change, either
in their form or place, and although during the few years allotfed fo 2
human being for his existence, little alteration ean he perceived, yet during
the progress of ages, those changes become upon the whole so great, that
they transform the exterior of the world, bringing the seas to occupy the
places of fornier continents, and the continents of one age to constitute the
bottom of the seas of another.

Goneerning the nature of those Torees which produce clevation and sub-
sidence of land, we have no knowledge beyond mere conjecture. Some Ge-
ologists suppose that in vonsequence of certain chemical operations in the
interior of the earth, great quantities of gas are generated which canse the
aurface to swell up and:by the condensation of this vapour, or its escape through
volcanoes, suffers it to subside at other times. _Another theory is in substance,
that the interior dieat of the planet frequently changes its place. Thusa
great accession of heat in the strata of rock beneath the bottom of the At-
lantic. might so expand those rocks as to reise them above the surface of
the ocean, and in the same way the withdrawal of the heat to some other
region, might suffer the newly created continent to sink down again. Itis
also supposed that the changesin the relative distribuiion of land and water,
may be the cffect of the earth’s contraction. The philosophers who advocate
this latter theory, think that the earth was originally in a fluid stste, from
intense heat—that it has cooled down to iis present temperature, and that
<luring this refrigeration, its dimensions have become Jess. They urge, that
while contracting, its surface would be variously folded into ridges of moun-
tains, depressions and e >vations which would not always occapy the same
place. Henee, a tract at one time forced upwards by lateral pressure,
would at another time be let down by the transfer of the force to a different
point. - Hither of those canses might produce some of the effets ascribed
to them : but as yet, we have no proof that a single earthquake, volcano,
elevation or subsidence has thus been occasioned. The forces to which these
phenomena owe their origin, appear to be oxerted far boneath the surface,
and will probably never be observed by man, ’

Geology is a science of a recent date, and in order to exhibit the state of
opinion in Europe, within the last two hundred years, upon the subjects it
investigates, we shall here give a shorf digest of some of the prineipal theo-
ries that have been put forth during that period. These are toa certain
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extent connected with the matters we have been considering, and as they
were the ideas of the most learned men of the age, they show what progress
had been made in this department of knowledge up to that time.

According to Burnet's Sacred Theory of the carth, written in 1690, the
globe was at first a chaos of fluid, composed of different substances, which
differed also {rom cach other, in their specific gravity. The most weighty
sank tc the centre, and there solidified, while others floated upon the sur-
face and formed a crust of rich, light soil. The exterior of the plauet be-
came one continuous level plain, with an cquable mild climate, and clothed with
a luxuriant vegetation. It was a paradise, into which man was introducéd
to enjoy all the delights of existence, without the cares that vex his life
in modern times.  On account of the sins of mankind, the Deity suffered the
rays of the sun, to dry up the thin surface, so that it cracked open and fell
in; destroying the human race, and 2ll living things by one great convaul-
sion. Bight persons only, were saved ; and fragments of the original crust
of the earth afterwards rising, above the surface of the waters, to form the
present isknds, and continents, the few individuals preserved, settled them-
selves upon these and thus repeopled the globe.

Woodward's theory, published in 1695, intended to account for the oceur-
rence of marine remains, in the depths of the earth, and was founded upon
the idea, that at the time of the flood, the world was dissolved into one
universal fluid, in which, however, the sea-shells and boxes retained their solid-
ity, floating freely throughout the general mass.  On the restoration of the
carth, the heavier substances first sank to the centre, where they formed a
nuclens, around which the others arranged themselves in successive layers,
like the coats of an onion. In this way the stratification of rocks, and the
regularity in which the various formations repose upon 2ach other, was ex-
plained.

‘Whiston's theory, was much more complieated. He supposes the carth

. to have been originally a comet, subjected to the most intense heat, on its
near approach to the sun ; and Lo extreme cold, while passing through those
distant regions of space, penctrated by such bodies, while traversing over
the more remote portions of their orbits. It was thus alternately melted
and frozen, over and over agaiy, until its materials became thoroughly mix-
ed together, forming a chaos, far from being solid. e compares ittoa
dease, though fluid atmospherc, composed of substances mingled, agitated, and
shocked against each other ; and in this disorder, he describes the carth to
have been just at the eve of creation. Its orbit was then changed, and it
became a pianct. revolving in a circle so that it remained at all times, at
about the sume distance from the sun. At the time of its conversion from
a co net into a planet, it also became in part solid, there remaining a nucle-
us of melted matter in the centre, surrounded by the solid crust, which lat-
ter as in Woodward's theory, was formed of concentric layers, while the
ocean being the lightest, floated upon the exterior. The tails of Comets, he
supposed to be formed of a watery vapor. One of these struck the earth
ang occasioned the deluge. The planet became entangled in the trail of the
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comet, and by its attraction, drew around itself a shroud of water, which
«covered the tops of the highest mountains, and involved all living things in
an universal catastrophe. ‘The punishment of the wicked being compieted,
the earth became enlarged, yawned open and receieved the waters into its
interior, and man was again restored. “In the universal wreck,” says
Goldsmith, ¢ Noah survived by a variety of happy causes, to re-people the
-carth, and to give birth to a race of men, slow in believing, illimagined
theories of the earth.” ‘

Concerning the theorics of Burnet, Woodward and Whiston, all that
need be said is that they had not one fact in nature to support them. They
were purely the creations of the imagination. And yet they are not with-
-ont interest to the Geologist, who, in these we may recognize the first unsue-
«<essful cfforts of the human mind, to make out the great truths afterward
acquired.  The child must often fal, beforeit can walk with the well balanced
<tep of manhoood, and the theoretical failures of the world-makers of the
past, are hut the first struggles of the infant intellect of our race, to at-
tain that perfection which the Almighty has willed can only be secured as
the fruit of Jabour.

Next came speculations of Buffon, who, bemg well acquainted with
ratural history, was better prepared to deal with a subject, which can
only be understood by consulting nature herself. 1le supposed that the
‘matter of all the planets, at one time constituted a portion of the sun—that
« comet struck that luminary and so shook its whole frame, that some of
its particles were driven off like streaming sparkles from red hot iron and
ihat cach of those jets of melted matter, formed itself into a planet.  Our
carth was thus derived from the sun. Having been launched far out into
the colder regions of space, it cooled down, solidified upon its surface and
became a habitable globe.

Thus far Buffon drew upon his imagination, but when he speaks of the
origin of stratified rocks and the ocevrrence of marine shells upon dry land.
kis observations are more worthy of consideration. #The surface of the
carth, says he,” must have been in the beginning much less solid than it is
at present, and. consequently the same causes which at this day produce but.
very slight changes, must then upon so complying a substance, have had
very considerable effects.  We have no reason to doubt that it was then
covered with the waters of the sea, and that those waters were above
the tops of the highest mountains ; since, even in such clevated situations,
we find shells and other marine productions in very great abundance. 1t
appears also that the sea continued for a considerable time upon the face of
the carth, for as these layers of shells are found so very frequent at such
great depths, and in such prodigious quantitics, it scems impossible for such
aumbers to have hecn supported all alive at ohe time, so that they must
have been brought there by successive depositions. These shells also are
found in the bodies of the hardest rocss where they could not have beeh
deposited all at once at the time of the deluge, or at any such instant ievo-
tation, since that would be to suppose thatall the rocks in which they
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are found were at thet instant in a state of dissolution; which would be
absurd to assert. The sea, thercfore, deposited them wheresoever they arce
now to be found, and that by slow and successive degrees. It appears also
that the sea covered the whole earth from the appearance of its layers, whicl
lying rezularly one above the other, seem all to resemble the sediment formed
at different times by the ocean. Hence by the irregular force of its waves,
and its currents driving the bottom into sand banks, moeuntains must have
heen gradually formed within this universal covering of waters ; and these
successively raising their heads abeve ils surface, must in time, have
formed the highest ridges of mounteins upon land, together with continents,
islunds, and low grounds, all in their turns. This opinion will receive addi-
tional weight, by considering that in. those parts of the earth where the
power of the ocean is greatest, the inequalities on the surface of the earth
are highest. The ocean’s powar is greatest at the equator, where its winds
and tides are most constant, and, in fact, the mountains at the equator are
found to be higher than in any other part of the world. The sea, there-
fore, has produced the principal changes in our earth, rivers, vola-
noes, earthquakes, storms, and rain, having made but slight alterations, and
only such as have affected the globe to very inconsiderable depths.”

If Buffon had been living during the beginning of the present century,
no doubt he would have become a very able geologist. His idea, that the
sea produces the principal changes on the surface of the earth, lies at the
fuundation of the science of geology ; but he attached too little importance
to the operations of the other phenomenon of nature, such as storms, rain,
rivers, earthquakes, and voleanoes. It is by the combined efforts of these
working together through a long series of ages, that the whole surface of the
carth has been remodelled over and over again.

If we consider what must be taking place upon the floor of the ocean
at present, and suppose the same operations to continue for & few thousand
years hereafter, it may perhaps serve to give us a clearer idea of the origin
of the great beds of stratified rocks with their animal contents which at
present furnish so much material for intercsting research.

The sea may be regarded as the grave of the land,—the continents are
searly, daily, and hourly being swallowed up by the occan—every wave that
beats npon the shore carries back with it some portion of the soil which
after floating about for a while sinks into the depths. Bvery river is con-
tinually pouring out into the sea a cloud of dust, held in solution in its
waters, but gathered from the interior of the continent ; it deposits this dust
upon the bottom in wide spread out layers, whence it returns to Jand no
more ; although the sediment remains where the currents leave it, yet the
water by which it was transported has norest ; it is taken up into the clonds
hy evaporation, it is blown inland by the winds, it falls upon the plains or
mountains, collects into brooks, forms mighty rivers and again journeys
down to the ocean freighted with another cargo of sediment ; year after year
it labours on, silently but unceasingly, « water weareth the stone,” and we
have only to grant sufficient time fo the riyers and the waves to perform
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their works, and they will most certainly carry away cvery vestige of the
land that now rises above the level of the tide.

The bottom of the ocean is thus constantly receiving new layers of
sediment consisting of the pasty ruins of all countries, commingled with the
shells of mollusca—the bones of vertebrated animals—the remains of man—
works of art—whole cargoes of merchandize—wrecks of ships, and every
other thing, whether organic or inorganic, that can be named. One of
Shakespeare’s characters dreamed that he was drowned, and while beneath
the waters he—

Saw a thousand fearful wrecks;
A thousand men that fishes grawed upon,
Wedges of gold, great anchors, heaps of pearl—
Inestimable stones, unvalued jewels
All scattered in the bottom of the sea,
Some lay in dead men’s skulls, and ir. those holes
Where eyes did once inhabit, there were crept
(As *twere in scorn of eyes,) reflecting gems
That woo’d the slimy bottom of the deep,
And mocked the dead bones that lay scattered by.%*

The rate at which the bottom of the ocean gains in thickness is not
known, perhaps one foot upon an average in a hundred years would be a
large allowance. In certain localities, such as near the mouths of great
rivers, the growth may be much more rapid, in other regions less; but
everywhere there is a gradual increase, so that the deposit of to-day, with
its imbedded shells, bones, and wrecks, will, in a thousand years, no longer
lic upon the botfom but be buried many feet beneath. .

By the ordinary operations of nature, then, such as the wasting away of
the land and the spreading out of its ruins over the bottom by the currents,
the cavity of the ocean must be filling up, and in five millions of years
hence at the rate of one foot in a century the most profound depths of the
Atlantic will be full ; the thickness of the deposit would be between eight
and nine miles. The bones of the poor sailor that sink during the present
¥ear would then have miles of stratified rocks heaped upon them. What
changes may take place in the world in five millions of years, we know not,
but this much is certain, that should all the present races of animated things
hecome extinet within the next few centuries, at the end of the vast period
we have supposed, their remains must, at least some of them, lic far downin
the carths crust.

Now what we have conjectured as possible for the futare, geology
proves to have actually taken place during the past. In all countries we
find the cavities of ancient oceans, long since filled to the brim by suc-
cessive layers of sediment, which, owing to the action of some petrifying
cause, has been converted into stone and constitutes the stratified rocks. In
Wales, the Government Officers employed upon the Geological Survey, have
ascertained that the depth of one of those ancient hollows was nearly ten
miles—it is now full. In North America another prodigious sheet of marine
gecummulations covers, almost without a break, one fourth of the continent.
This great bed extends into Canada in two places, its thickness near its

* Richard IIl., Scene 4th.
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eentre in Pensylvania is almost four and a half miles, and it has been heaved
up not only so as to constitute extensive countries of dry land, but even the
long ranges of the Alleghany Mountains which extend from the Southern
States north ensterly through Lower Canada to the mouth of the St. Law-
Tence.

The grandest discovery made during the examination of these old de-
posits, is, that the world has changed its inhabitants several times since
animated beings were first placed upon it by the Creator. Certain beds
Iying at the bottom contain the remains of particular species, few in number
at first, but sufficiently well preserved to enable the Geologist to make out
their form and structure.  Higher up, there are other beds of rocks contain-
ing other species, but none of those that are found below. The sediment
which constitutes these different formations was deposited in the seas of
different ages, and the contained organic remains prove that the denizens of
the oceans of the first age were no longer in existence when the ocean of the
second period covered the earth. In the same mamner a third deposit lies
upon the second, with its fossils different from both of those below—above
the third there is a fourth, and over this many more until we arrive at the
surface.

As the decpest coal pits excavated by man do not penetrate to the
depth of half a mile, it would be almost impossible to ascertain these facts
were it not that the subterranean forces which cause the elevation and sub-
sidence of land come in to the aid of the student of nature. "Whatever may
be the reason, certain tracts of country are more violently acted upon than
others, and the earth is in such places so broken up that the sedimentary
rocks instead of lying in a horizontal posiiion as originally deposited, are
tilted up and their edges clearly exposed upon the sarface, where the Geolo-
gist may measure their thickness and study the organic remains contained in
each formation at his leisure. It is beyond a doubt that rocks are now
exposed in the full light of day which werc once several miles beneath it.

As the whole of the series of scdimentary rocks is cstimated at the
thickness of ten miles ; there can be no doubt but that a prodigious period
of time has rolled away since the first strata were deposited on the bottoms
‘of the primeval oceans. There is evidence in many of the beds that the
maievials of which they are formed were very slowiy accumulated ; some of
them consist almost entirely of shells which lived and died upon the spot
-where they arc now found. Often these shells are overgrown with coral in
such a manner a< to render it quite clear that after their death it was long
before they were covered by the sediment. Other facts demonstrate that
‘the process of accumulating matter upon the bottom proceeded with no
greater rapidity in olden times than it does at present ; to form ten miles of
stratified rocks must have required a vast period of time, but how great,
geology does not venture to say. All that this science can prove, with
respect to time, is that certain rocks were formed after or before certain
others, and this is shewn either by the superposition or the fossil contents of

Jthe strata. From the accounts above given of the origin of sedimentary
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gtrata, the non-geological reader will readily understand that the lowest are
the oldest, and that as each formation contains fossils peculiar to itself and
which occur in none of the others, once these fossils are known they serve as
marks to identify the rocks of the different ages of the world.

These all important facts that in every part of the world the forma-
tions are disposed in a regular series, never reversed exeept in very few
instances of small geographical extent, were only brought to light within the
last seventy-five years. In 1778, Werner, a celebrated professor in the
mining schools in Saxouy, taught his scholars that, in the crust of the carth,
ieds of rocks were arranged according to a certain order, which he main-
tained prevailed throughout the whole world. About the same time, Mr.
Willian Smith, an English Surveyor, by extensive examinations of the rocks
of his native country, came to the same conclusions arrived at by Werner,
and independantly of the German geologist ; but Swnith also announced, that
the different formations were marked by particular fessils, peculiar to cach,
and this discovery really constitutes the key to the whole seience of geology-

In 1790, Smith published his « Tabular View of the British Strata,”
and from this time forth, he laboured, says Sir Charles Lycli, «to con-
struct a geological map of the whole of England, and, with the greatest
disinterestedness of mind, tommunicated the results of his investigations to
all who desired information, giving such publicity to his original views asto
enable his contemporaries almost to compete with him in the race. The
exccution of his map was completed in 1815, and remains a lasting monu-
ment of original talent and extraordinary perseverance, for he had explored
the whole country on foot without the guidance of previous observers or the
aid of fellow labourers, and had succeeded in throwing into natural divisions
the whole complicated series of British rocks. D’Aubisson, a distinguished
pupil of Werner, paid a just tribute of praise to this remarkable performance,
observing that “ what many celebrated mineralogists had only accomplished
for a small part of Germany in the course of half a century, had been effected
by a single individual for the whole of England.”™*

After the publication of Smith's works a host of talented men entered
the ficld of Geoiogy, and the science at once, from a mass of crude undigested
materials, fanciful theories and conjectural particulars, sprang up into a
vigorous and well organized existence, comprising almost every branch of
knowledze ; the superbly interesting nature of its details soon attracted an
eager crowd of the best labourcrs from every other department of learning,
and i the short period of fifty years it has become what it is now, almost
unequatled, either for the profusion and excellence of the literature it has
called forth, or for the grandeur of the terresirial history it has resemed
from oblivion.

Having now glanced at some of the more important features of the his-
fory of Geology, let us next procced to examine the order in which the
various formativns, with their included organic remains, are laid upon each

* Lycll’s Principles of Geology, Sth ed., page 60.
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other. A “formation” consists of any group of rocks which can be dis-
tinguished from all other groups by some particular mark. The thickness
of these groups varies from. a few feet up to several thousand. Thus the
Potsdam sandstone, hereafter to be mentioned, has a depth of only about
250 feet, while the Hudson River group is at least 1,000. The formations
are deposited one above the otber in regular sheets in the order in which
they were accumulated upon the bottom of the sea. In the great basin of
sedimentary rocks of which we have made mention as covering so large a
portion of North America, this sandstone forms the lowest of those stone
leaves. It rests immediately upon the bottom of one of the primeval seas,
and the other formations repose upon it like so many sheets of paper, each
containing certain fossil forms peculiar to itself and not found in any of
the others. .

Geologists find at the bottom, certain rocks which are not stratified, and
which do not contain fossils, these all appear to have been once in a state of
fusion, they constitute what may, for our present purpose, be supposed to
have been the original surface of the earth. In this original surface there
appear to have been certain great cavities, corresponding in size to those
occupied by the oceans of the present day. "There evidently was a time
when the first waters filled those wide and deep gulfs formed to receive them,
and we have reason to believe that immediately after this event the filling
up of the first occans with water, commenced the process of forming the first,
the lowest, and oidest stratified rock. 'We cannot say that this latter has
yet been discovered. The progress made in the researches of Geologists
after the oldest of the stratified rocks has evur been retrograde, that is,
2 certain set of strata, may be to-day considered the most ancient, but the
explorations of to-morrow may shew, thut in another place still older layers
exist beneath these.  From the surface downwards for a distance of about
ten miles, all the formations have been examined and marshalled into an
order at present pretty accurately ascertained.

The following is the most recent classification of Sir Charles Lyell :—

CLASSIFICATION OF THE FORMATIONS.

A. POST-PLIOCENE.

The Post-pliocene is thus divided :—1. Recent consisting of the Peat
mosses of Great Britain and Ireland, with the shell marl containing human
remains and works of art.  The deposits accumulating on the bottoms of
the existing lakes and scas belong to this division. 2. Post-pliocene—All
the shells found in this formation are of existing species, but there are no
human remains ; and of the quadrupeds, whose bones have been found, part
are of extinet species.  J¢ appears that the clay, sand, and gravel of the
valleys of the St. Lawrence and Ottawa containing sea shells, or the
skeletons of marine fish, are to be referred to the Post-pliocene. The
above groups are also called Post Tertiary.

B. PuiocEse.
The Pliocene is thus divided :—3. Newer Pliocene or Pleistocene.—
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In this formation there are a number of shells of extinet species, about one
tuurth of the whole, the other three fourths being of species now living in
the sea. There are found in this deposit also the remains of many large
quadrupeds, some of which still exist, but the great majority being extinct.
During this period nearly all Canada was submerged, and the ocean
which covered, it appears to have been full of icebergs. The rounded
boulders and great fragments of rock strewn about the fields of this
country are supposed to have been transported from the north by the.
Sloating ice of the Pliocene oceun.

4. Older Pliocene.—One third of the shells, and nearly, if not all the
mammalia, extinct. This formation oceurs in Eurvope, but has not yet been
recognized in Canada.

C. MIocENE.

5. Miocene.—All of the mammalia found in this group are of
:extinet species. About two thirds of the mollusca are also extinct, and of
:those which are still existing, many are not tc be met with in the neighbour-
;ing seas but on some coast more or less distant. The Miocene is not found

dn Cavada.
' D: Eocexk.

The Focene is thus divided :—6. Upper Eocene ; 1. Middle Eocene ;
8. Lower Eocene—None of these occur in Canada, they abound in Eng-
land, France, and various other parts of Burope. The fossil shells of the
Eocene period, with very few exceptions, are extinct. Those which belong
to existing species rarely found in the neighbouring seas. All the mam-
malia are of extinct species, and for the greater part of extinct genera ; the
plants found in the upper Eocene of Englend and France indicate s South
Huropean or Mediterrancan climate—those of the lower Eocene, a tropical
climate. The above groups, B, C, and D, constitute the Tertiary forma-
tions. The word Pliocene is from the Greek, pleion, more ; and kainos,
recent : Miocene, is from meion, less ; and kainos, recent Eocene, is eos,
morn or dawn ; and kainos, recent. The first name, Pliocene is applied to
formations more recent than all the others ; Miocene is not so recent as
Pliocene, while the Eocene was so called because it was during this period
that animals of existing species were supposed to have first made their
appearance. It was considered to be the dawn of the existing state of
things. A few recent species are, however, found still lower down.

E. Creracrous.

The Cretaceous rocks, commonly called Chalk Formations, are thusdivid-
ed -—9. Maestricht Beds ; 10. Upper White Chalk ; 11. Lower White
Chalk ; 12. Upper Greensand ; 13. Gault ; 14. Lower Greensand 3
15, The Wealden.—The Chalk formations are largely developed in Europe ;
a vast sheet of pure chalk several hundred feet in thickness extends in a
North-west and South-east direction from the North of Ireland to the Cri-
mea, a distance of about 1,140 geographical miles, and in an opposite direc-
tion from the South of Sweden to the South of Bordeaux, s distance of
about 840 geographical miles. In North America the Cretaceous rocks
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extend from North Carolina and Georgia, far up the valley of the Missouri,
and may possibly reach the British possessions in the west near the Rocky
Mountains. Tn the chalk, no remains of mammalia have been found, but an
abundance of other fossils such as corals, echinoderms, mollusca, fish, and
large sauriavs or lizards. Not found in Canada.

F. Qourre.

The Oolite is thus divided :—16. Purbeck Beds ; 1. Portland Beds ;
18. Kimmeridge Clay ; 19. Coral Rag ; 20. Oxford Clay ; 21. Great
or Bath Qolite ; 22. Inferior Oolite—~In the Oolitic seas, swarmed great
numbers of mollusca and fish of now extinct species, and Genera, together
with the Pterodactyls, Plesiosaurs, Isthyosaurs, and other monsters, descrip-
tions of which may be found in many of the common school books of this
country : but in addition to these, there existed several species of mammalia,,
whose remains have been found in the Stonesfield slate.  This fact is justly
regarded with much interest by geologists, for the reason that tnroughout
the whole of the cretaceous rocks lying above the Oolite no mammalian
relics have been discovered. T'he Oolite is not found in Canada.

@G. THE Lias.

23. Lias—DBeneath the Oolite is the Lias, with fossils resembling in
general those of the last group, but specifically distinet. Not found in -
Canada.

H. Tue Triass.

The Trias is thus divided :—24. Upper Trias; 25. Middle Trias;
or Muschellkalk ; 26. Lower Trias,—The Trias, or New Red Sandstone
formation appears to have becn accumulated at o time when the world
swarmed with large Batrachians, or creatures of the frog tribe. From the
size of some of the numerous footprints in the sandstone of Europe and the
United States, it appears that many of these creatures were as large or even
larger than an ox. According to Professor Hitcheock, an eminent Ameri-
can Geologist, certain species whose tracks arc found in great numbers in
the State of Connecticut walked upon twolegs like a bird ; between. forty and
fifty kinds of those tracks have beea made out, many of which may bave been
the impressions of birds. There was at this time, land aud land plants, and
in the seas were many large fish, but the principal characteristic of the age
was the abundance of huge irugs and saurians which infested the sea shores..
The teeth of a small mammalian has been discovered in a bone breceia in
Wiirtemberg, in the Trias, and has been called nicrolestis anfiguus.;
from micros, little ; and lestes, a beast of pray. Not found in Canada.

I PrryraN.

21. The Permian, or Magnesian Limestone.—The formations
above enumerated from the top of the cretaceous to the bottom of the Triassic
group-constitnte the Secondary or Mesozoie rocks, and the Permian is con-
sidered to form a transition group befween them and the Primary or Pal-
wmozic rocks. The upper portion of the Permian belongs to the Secondary;
and the lower fo the Primary series: The fossils consist of a- fow plauts;
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corals, shells, numerous fish, and some remains of Sauriuns. The formatiorr
is widely spread out over Russia, and occurs also in Hngland, but not i
Canada.

K. CARBONIFEROUS.

98. Upper Carboniferous ; 29. Lower Carboniferous—The first
of these contains the beds of coal, and is of great thickness in some places.
Sir Charles Lyell says, that ¢ in South Wales the cval measures have been
ascertained by actual measurement to attain the extraordinary thickness of
12,000 feet ; the beds throughout, with the exception of the coal itself, ap-
pearing to have been formed in water of moderate depth during a slow, but.
perhaps, intermittent depression of the ground in & region to which the rivers,,
were hringing ¢ never failing supply of muddy sediment and sand.  The: _
game arca was sometimes covered with vast forests, such as we see in the-
deltas of great rivers in warm climates which are liable to be submerged’
beneath fresh or salt waters, should the ground sink vertically a few feet.”
"The process appears to have been carried on as follows :—Large tracts of”
low level and marshy land near the mouths of great rivers remained clothed.
with vegetation until the failen leaves, branches, trunks of trees, ferns ands
reeds, formed beds of vegetable matter several feet in thickness ; the land them
sank bencath the level of the sea and the surface became covered: over with: .
more or less numerous strata of sand and mud.  Amelevation then took place-
—a new forest with a new: bed of vegetable soil was formed, the country again-
subsided, and the materials for other strata of rock were spread over-itssur-
face, while at the botiom}' Thus one bed of coal after another, wag:formed
with Jayers of limestone, sandstone, or shale Between, In the coal mines,
the stumps of the trees are often found with roots imbedided in the spot where: -
they grew. Trr 1852, Prof. Dawson, (now the Principal of McGill College,
Montreal,) and Sir Charles Lyell, found in one locality,. called: the Joggins,
in Nova Scotis, 68 of these buricd forests one above the other in a depth of
1,400 feet of rock. Mr. Logan had previously ascertained that the thick-
ness of the formation at the same place is 14,759 feet, nearly three miles, so-
that there may be many others besides those observed: It appears to be:
well established-that coal is entirely of vegetable origin, and that each bed
now occupies the spot where the plants from which it was derived grew.—
During the age of the formation of the coal the land, was stocked with a
most prolific vegetation. In England, Burope; North America, and cvenr
iu the Arctic regions where only a few dwarf shrabs and mosses now grow ;.
there were in the carboniferous age of the world dense forests similar to those
of the tropical regions of the present day. There were many large fish in
the seas, aud it appears a few air-bresthing reptiles on land. The lower car-
boniferous rocks contain no coal. TFhe true coal measures, or the upper
carboniferous formation does not ocewr in Canada, but a portion of the
lower carboniferous reaches Gaspé at the Bay of Chaleur. Both are exten-~
sively developed in Nova Scotia and New Brimswick:
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L. DEvoxNIaN,

The Devonian or old Red Sandstone, constitutes numbers 30. Upper
Devonian, and 31. Lower Devmgian of Sir Charles Lyell’s Tables. These
formations are remarkable for the numbers of extraordinary fossil fish they
contain, and have been made celebrated by the works of Hugh Miller, the
leading geologist of Scotland.  Occurs in Canada, Nova Scotia, and New
Brunswick.

M. SiLurrax. ,
32. Upper Silurian ; 33. Lower Silurian.—These two formations
constitute a large part of the fossiliferous surface of Canada, and will
occupy much of our attention hereafter.

N. CaMBrIaX.

34. Upper Cambrian ; 85. Lower Cambrian—These are the lowest
and oldest rocks known to contain the remains of organized creatures; they
are found m Britain, Bohemia, Sweden, the United States and Canada ;
they are of great thickness, but contain few organic remains. The copper-
producing rocks of Lakes Huron and Superior, called Huronian by M.
Logan, are supposed to belong to this formation. In Bohemia, where the
Palwozoic rocks have been extensively and minutely examined by M. Bar-
rand, this part of the series hes been named the Primordial zone. Sir
C. Lyell considers the Potsdam Sandstones of America to belong to the Cam-
brian rather than the Lower Silurian, to which latter division they have
hitherto been referred.

In the following list the names of the formations which have their equi-
valents in this Province, are given in black letters, so as to shew ata glance
what are present and what are absent in Canada :—

ABRIDGED TABLE OF FOSSILIFEROUS ROCKS.
I—TERTIARY OR CAINOQOZOIC.

. RECENT.
POST-PLIOCENE.
NEWER PLIOCENE.,
OLDER PLIOCENE.

. MIOCENE.

. UPPER EOCENE.

. MIDDLE EQCENE.

. LOWER EOCENE.

II.—SECONDARY OR MESO0ZOIC:

9. MAESTRICHT BEDS.

10. UPPER WHITE CHALEK.
11. LOWER WHITE CHALK.
12. UPPER GREENSAND.
13. GAULT. .

14. LOWER GREENSAND:
15, WEALDEN.

16. PURBECK BEDS.

oo-:c:c:gh_co}eu
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17. PORTLAND STONE.

18. KIMMERIDGE CLAY.

19. CORAL RAG.

20. OXFORD CLAY.

21. GREAT OR BATH OOLITE.

22, INFERIOR OOLITE.

23. LIAS.

24. UPPER TRIAS. *
25. MIDDLE TRIAS OR MUSCHELKALK.

26. LOWER TRIAS.

IHT—PRIMARY OR PALEOZOIC.
27. PERMIAN OR MAGNESIAN LIMESTOXNE.
28. COAL MEASURES.
20. CARBONIFEROUS LIMESTOXNE, (Gaspe.)
30, UPPER DEVOXNIAN.
3l. LOWER DLZVONIAN,
32, UPPER SILURIAN,
33, LOWIIR SILURIAN.
34. UPPER CAMBRIAN,
35. LOWER CAMBRIAN.

The forozoing are all the rocks at present known which contain organic
remains, and considaring that they would constitute, if all of them could be
found lying onc above the other in their natural order, o thickness of ten
miles, compnse | altogether of the mud and sand which accumulated gradu-
ally in the ancient seas, ene would suppose that the bottom rocks on which
‘the oldast of those rest would b the original surface of the earth—but it is
not so. DBelow the Cambrian there are other and more ancient stratified
rocks which proclaim the existence of se.s still more remote in time than
those of the Cambrian age. They consist of hard rocks, which, in general
have bzen partly molted and re-consolidated—they are stratified, but much

ent and twist2d together, and their surface presents unmistakeable evidences
of their having been greatly denaded or worn down by the long continued
action of atmysphic and othar causes bofore the Cambrian system was
daposited upon thoir oftan upturnad edges. In Conade they occupy the
surface of nearly all tha country lying on the north shores of the St. Law-
rence and Ottawa, rivers, and th2 uninhabited territory between the Ottawa
and Lakes Huron.  This latter region is also prolonged southwardly into the
Unitel States, crossing the St. Lawrance between Kingston and Brockville.
The formation has rezaived the nama of 7%he Laurentzan from Mr. Logan.
The conntr, y cecupied by it is genspally, rough and broken up into ragged
hills and valleys, with namarous small lakes of beautiful clear water well
‘stocked with fish. .

Althougl thess rocks, the Laureatian, are certainly of secondary origin,
‘that is, were formad at the bottom of som? vastly ancient ses, after the crea-
tion of the world ; yet, on account of their wide diffusion, for they, with-

out doubt, under!ie all the fossiliferous rocks, they may he assumed for our,
2
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present purpose to have been the original surface of the earth. They con-
stituted the floor of the occan upun which the Cambrian and Silurian rocks:
were slowly deposited, and in our enumeration of these latier, we shall con-
sider the Laurentions as the foundation supporting all the others.

CANADIAN TFORMATIONS.

TWe shall now proceed to the examination of the Canadian Formations
in detail, characterising cach briefly, and concluding with a table of their
geographical distribution in the several counties of the province, so far as.
this can be ascertained from the materials in our possession.  Commencing
at the surface and proceeding downwards, the following is their order and’
supposed thickncss —

1. Cherung and Portage Groups, .... 7,000

Devonian. 2. Hamilton Group, .... R 1,000
3. ComxferousSmeatonc, .. ceee }300

4. Onondaga Sait Gronp, cee 50

Upp erSzlurzan 5. }.n«arzf Limestones and Shales, .... 500
6. Clinton: Group, .... e 60

7. Nledina Sandstone, R ... 600

8. Hudson River Group, e 1,100

Fower Stlurian. 9. Utica Slate, .... e we.. 100
10. Trenton Limestone, ... e 450

11. Calciferous Sandrock, .... e 250

12. Potsdam Sandstone,. . . e 300

Cambrign.. { 13. Huronian Rocks, ceen R
14. Laurentian Rocks... ... e —_—

11,810

The thickness of -the Laurentian rocks is unknown, and that of the
Turonian is stated by Mr. Logan at 10,000 feet. Deducting the Chemung
and Portage groups, which arc only to be found in Gaspé, in this Province,
we have for the fossiliferous rocks of Tpper Canada the depth of 4,810 feet
or nearly a mile; but it is probable that the ITamilton group does not attain
its full volume where it crosses the Western peninsula.  The other measure-
ments taken principally from the works of the New York Seologists, are
probably not far frem correct.

The following are <ume further particulars concerning cach of the fossili-
ferous formations of Canada :—

PorspaM SANDSTOSE:

This formation reposes in most places where it ig seerr .- Candu, im-
mediately upon the Laurentian rocks, the only exception bei..s near Lakes
Huron and Superior, where the Huroaian lies between the Sandstone and
the older deposits. Xt takes its name from Potsdam, a town situated about
thirty miles from Ogdensburgh, in the State of New York. It is a sand-
stone sometimes very eompact, almest resembling pure quartz, sometimes
fine and often coarse-grained, conteining small rounded pebbles; its colour
varies from. white, yellowish or reddish, to brown. At Potsdam it is very
- regularly stratified, and splits readily into slabs of a convenient size for build--
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ing or flagging streets. It yields materials for glass making, and also makes
a good lining for iron furnaces. The species of fossils it contains are few in
number, but some of them of great scientific interest. In the ancient seas,
the materials of which this rock is composed doubtless existed in the form of
loose sand drifted about the bottom, and constituting extensive beaches and
ghallows where sported numerous animals, distantly allied to the crabs and
Tobsters of the present day, but of a generic form no lenger seen. There
were a few small shell fish, and it appears a good deal of sea weed in this
ocean, as their remains are often found more or less perfectly preserved in
the rock.

The Potsdam Sandstone should be found at intervals along the base of
the hills on the north shores of the St. Lawrence and Ottawa, from below
Quebee, to o point opposite Pembroke. From this Iatter place it forms an
irregular and interrupted belt southwardly through the connties of Renfrew,
T.anark, Leeds and Grenville, to the St. Lawrence above Brockville. It
also crosses from the Ottawa, near the village of St. Anns, to Beanharnois
and thence into the United States. West of the Thousand Islands this rock
should be found in abelt extending from the vicinity of Kingston westwardly,
in the rear of the counties on the north shore of Lake Ontario, to the south-
east corner of the Georgian Bay. It also occurs at the Sault St. Mary.

CarcivEROGS SANBROCK.

The Calciferous Sandrock consists of limestone, containing more or less
sand—some of the heds are of a shaly character, having the appearance of
& drab coloured greenish or yellowish hardened mud, full of petrified sea
weeds.  The rocl called by the farmers in some parts of the conntry, * Bas-
tard Limestone,” belongs to this formation. In the reports of the Geological
Survey of New York, it is thus deseribed by Mr. Vanuxem, one of the Geo-
logists who was employed on that important work, “it embraces generally
three distinct masses as to character and position—the first is silicioas and
compact, and may probably be the continuation of the Potsdam Sandstone,
either in part or almost wholly.”

«The second is a variable mixture of fine yellew silicious sand and ear-
bonate of lime, which, when fractured, presents a fine sparkling grain ; it is
in layers, but they ravely shew that very regular structure which usually
belongs to a limestone rock. They have a shattered appearance from numer-
ous cracks, the parts being more or less separated from each other.”

“The third is a mixture of the Calciferous material, which is nsnally
yellowish, very granular and sparkling when fresh broken, and of compact
limestone, which resembiles the Birdseye limestone in its mineral character,
containing alse some argillaceous or slaty matter.” *

The Calciferous Sandrock often contains cavitics, lined with beautiful
quartz, crystals, and soxaetimes small rounded masses of transpagent -calea-
reons spar. It has only a few species of fossils, but contaivs goidd gewuti-
ties of Fucoides, or petrified sea weeds. Thesaaxesometxmespacledm

* Report upon the Third Ristzict. page 30,
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beds, which decompose readily an exposure to the weather ; the Fucoides
partly retaining their form, and resembling small broken sticks or twigs.—
The formation rests upon the Potsdam Sandstone, and is seen along the
south shore of the Ottawa in many lecalities from Carillon to the Chatts.
At Grenville, and also at Aylmer, it occurs on both sidesof the river; frony
the middic of the Allumettes Island it extends irregularly south to Prescott,
where it crosses the St. Lawrence into the United States. It should be
found also Lordering the Potsdam Sandstone where this Iatter formation
eresscs from Lake Champlain through Beanharnois to the north shore of
the Ottawz, above JMontreal, thenee it should form a band running more or
less near fo the ncrih shore of the St. Lawrence to the neighbonrhood of
Quebee.  Its position west of Kingston would b2 along the south side of the
line of the Potsdam Sandstone, pointed oud in the deseription of that forma-
tion. )
Ty TrextoN LivesTONE.

The reck of this formaticn may, in general, be easily recognised—it is
almost always a pure, grey, blue, buff or blackish limestone, very regularly
siratified. Nearly all the gocd limestone in the inhabited portions of Ca-
nada East of Toronto, consists of this very important deposit. . The lime-
stones West of Teronto bileng to the Upper Silurian, while those used for
burning in the country cecup'ed by the Laurentian rocks, are white, and
cannot be mistaken for the Trenton fermation.  Xingston, Ottawa. Mon-
treal, Quebee, and a great many of the towns and villages Fast of Terente,
are built of materinls derived frem this rock.

The Caleiferous Sandrock is generally of 2 lighter colour, and mived
with sand as its name denotes, aithough it contains seme beds which resem-
ble the pure limestones of the Trenton series; a little practice however will
enable the student of Geology in Canada to point out the difierence. The
Trenton formation has been divided by the New York Geologists into four
sections. the Chazy, Birds Eye, Black River, and Trenton Limestones, but
Mr. Logan considers them all united by their fossils into one.  They repose
upon each other in the order above indicated, the Chazy being the lowest,
the Birds Idye resting on the Chazy, the Black River on the Birds Eye, and
the Trenton lying upon the Black River. There are certain fossils peculiar
to each of those four divisions of the Trenton Limestone, while there arc
others which prevail througheut the whole mass, and for the latter reason is
it considered to be 2 single formation.  This rock is scen on the River St.
Mary between Lalkes Huron and Superier, on the Island of St. Joseph, and
again at the South-cast end of the Georgian Bay; from this latter locality,
it runs eastward’y until it reaches the Eactern extremity of Take Ontario,
and for some distance above Kingsten. Tt is extensively spread out over
the country lying between the Ottawa and St. Lawrence, its western
linit in this region being the belts of Potsdam Sandstone and Calciferous
Sandrock above mentioned, as stretching from the neighbourhood of Pemn-
broke, through Renfrew, Lanark, Leeds and Grenville, to the St. Lawrence.
In Lower Canada it i3 largely developed in the neighbourhood of Montreal,
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from which city it runs in one direction down the north shore of theSt. Law-
rence to some distance below Quebee, and in another direction to Lake
Champlain—several bands of it on the south side of the St. Lawrence below
Montreal, extend southwardly to the Province line East of Lake Cham-
plain. i

N . Urrca Sratk.

The Ttica Slate, so called after the city of that name in the State of
New York, is a jet black shale resembling a mass of hardened mud.  Upon
cxposure for a few months to the air, it turns of 2 light brewn or chocolate
colour uwpon its swrfuce, and finally decomposes into 2 clay soil of consider-
able fertility. The rock at the surface is generally seen in small flat slaty
fragments, but on penctrating donwnwards into the deposit several feet, it is
found to be very compact. but crosed by numerous joiuts ov fissures in &
direction diagonal to the sfratification. In the lower part of the formation
it includes several thin beds of limestone, with seams of bituminous shale
between them. generally full of fussils.  According to Mr. Logan’s map,
publithed in the Canadian Journal. vol. 3, the Utiea Slate horders Lake
Ontario in the front of the Townships of ITamilton, Hope, Clarke, Darling-
ton, Whitby, and Pickering. It then leaves the lake and runs in a belt,
several miles wide, in the rear of Toronto and north to the Georgian Bay,
where it forms the front of the Township of Nottawasaga and part of Col-
lingwood. 1t forms several long parallel beds in the counties of Carleton,
Russell, and Prescott, exiending from the city of Ottawa to the neighbour-
hood of Hawkesbury. It also oecurs in the neghbeurhood of Montreal and
again near Quebee.  Between these two cities, on both sides of the St. Lav-
Tencee, it has been found in various irregular patches and bands, marked by
its characteristic fossils.

Hunsox RiveEr Grour.

This group, which is said to have a thickness of from 1,000 to 1,400
feet, is composed of blue, green. or red argillaceous shales, interstratified with
thin bands of sandstone, and occasionally some limestones. 1t forms the
shore of Lake Ontario. from the Township of Pickering to the Credit.  The
<ity of Toronto stands upon it, or rather above it, for a deep bed of drift
covers the formation in this part of the province. IFrom Lake Ontario it
wextends back to the Georgian Bay, which it reaches in the Townships of
Colliugwood, St. Vincent, and Sydenham ; further on in this direction it
courses along the northern sides of the Manitoulin ISlands, where it is accon.~
panied by the Utica slate in a very snarrow band. In Lower Canada itcon-
stitutes much of the country on the south shore of the St. Lawrence, below
Montreal, and is largely developed at Quebee, and at several points in the
neighbourhood on the north shore.

Tre MEDINA SANDSTONE.

The Medina Sandstone s composed of red and greer eoloured marls and
slaty sandstones, with a thick bed of grey sandstone at the top, yiclding fine
building stones, for which purpose it is extensively nsed—the formation is
«nd 1o be 600 feet in thickness. The grey band at the summit constitotes
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the upper surface of the lower Silurian rocks in Upper Canada. The for-
mation skirts the south shore of Lake Ontario, from the Niagara river to
Hamilton, and thence continues down the Lake to Oakville ; it thence runs
north to Owen Sound and fringes the western coast of the Georgian Bay for
several leagues further, it also crosses the Manitoulin Islands in a narrow
belt.  In Lower Canada it dees not appear to have been very decidedly
recognized.
Criyrox axp N1acara Groves.

These are generally considered by the American Geologist to be sepa-
rate formations distinguished from each other by characteristic suites of
fossils. A series of green shales and impure limestones, with a partial bed
of fossiliferous iron ore of variable thickness, are the materials of which the
first is formed; and a mass of shale 80 feet thick, overlaid by 160 feet of
limestone, constitutes the latter.  The Clinton group is estimated by Pro-
fessor Hall, of the New York Geological Survey, at about 60 feet in thick-
ness.  Mr. Murray, of the Provineial Survey, ascertained the thickness of
the two groups to be 560 fect on the Manitoulin Islands. These formations
have yielded 2 rich harvest of fossils of the upper Silurian age. They eross
the Niagara river between Queenstown and the Falls, in a belt here about 7
miles wide ; they then run westerly, and turning round to the north in the
rear of Hamilton, stretch nearly across the countics of Wellington, Went-
worth, Rruce and Grey, to Lake ITuron. 'They constitute the long irregular
tongue of land which separates this lake from the Georgian Bay, and also
all the southern portions of the Manitoulin Islands. They have also been
detected by Mr. Logan in the Eastern Townships of Lower Canada.

Oxoxpaca SarLr Group.

This formaticn is a very important one for the agriculturist. It is des-
cribed as consisting of grey or drab coloured limestones, argillaccous shales,
marls and shaly limestones, with deposits of gypsum—thickness probably
350 feet. The gypsum is found in detached masses, often in great quantities,
but never in regular strate. It is largely quarried in certain of the western
"Townships rear Lake Erie, where the formation is extensively developed.—
'The formation enters the upper province in a narrow band between the
Niagara Falls and Lake Erie, and proceeds westerly through the counties of
Welland, Haldimand, Brant, Waterloo, Wellington, Bruce and Grey, to
Lake Huron, at the Townships of Bruce and Saugeen. It has not been
distinctly recognized in Lower Canada.

CorNiFEROUS LIMESTONE.

The Corniferous Limestone consists of 2 fine grained, compact, calca-

Tous rock, generaliy bluesh or greyish, and containing great numbers of
hornstone nodules. It may be estimated at the thickness of 100 feet, and it
probably includes in its lower portion in Canada a thin fornration, called the
Onondago Limestone by the New York Geologists. It crosses the western

* peninsula from Lake Erie to Lake Huron, and probably underlies the
greater portion of that tract of country occupied by the counties of Norfolk,
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Oxford, Perth, Elgin, Middlesex, and portions of several other counties
adjoining these. Further west, it occurs in the counties of Kent and Essex.

Haymrox SHALES.

This formation is a great mass of dull olive, blue, or black argillaceous
and bituminous shales, 1,000 feet in thickness in New York, but probably
not so thick in Canada. It occupics portions of Kent, Essex, and Lamb-
ton.

CrEMUXG AND PORTAGE GROTPS.

These rocks, or those of the same age, only touch this province on the
north side of the Bay of Chaleur, in Gaspé, where they are overlaid by the
lower part of the coal formation. They consist“of sandstones, and are the
equivalents of the Devonian or Old Red Sandstone Group. In Gaspé, they
arc said to be 7,000 feet in thickness, and constitute the highest rocks of the
Geological series in Canada.

In the Tables which follow, an attempt has been made to exhibit in a
form convenient for reference all the formations which may be expected to
oceur in each of the counties of Upper and Lower Canada. We are well
aware that there is a probability of its not being correct in some of the par-
ticulars it contains. It must be borne in mind that there is no correct Geolo-
gical Map of the whole Province yet published, and it is almost impossible
to arrive at all the meanderings of these belts of rock with the materials for
compilation at present extant.  The tables, however, will be of use as a
guide to the principal localities in a general way, and cach reader can fill up
with further details from his own distriet at his leisure. In Lower Canada,
the country lying on the south side of the St. Lawrence, below Montreal, has
been greatly disturbed by ancient convulsions of nature, and much difficulty
will be experienced in ascertaining the boundaries of the tracts occupied by
each formation. The whole of this region is Silurian, with the exception of
the Devonian rocks in Gaspé, and the Lower Silurian lies next the St. Law-
rence, the Upper beiug inland near and upon the boundary line between
Canada and the United States.

The above are the only solid ro.ks to be seen over nearly all the Pro-
vince of Canada. In the neighbourhood of Lakes Huron and Superior,
what are called trap »»~k.. .~ of {renuent oceurrence. These are considered
to have originuted daring the phenomzena of ancient voleanoes. Where the
earth has cracked open and the melted matter from the interior has oozed
up to the surface and there solidified these trap rocks have resulted. They
are also found in Lower Canada. The mountain at Montreal, and others
which will be hereafter examined, are examples of trap hills.
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TPPER CANADA.

Table o ihe Geographical distribution of the Formations in
= _P
several counties.
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Nore.—These Tables have been compiled from the valuable reports made to the
Legislature by Mr. Logan, of the progress of the Geological Survey of
the Provmce, under his charge. It is understood that he is about publish-

, or has published, a Geologxcal Map of great beauty and excellence.
In the last number of Silliman’s Journal, it is stated that this map will be
the best ever executed of any part of America. It will be of the greatest
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LOWER CANADA.

Tuble of the Geographical distribution of the Formations
several counties.
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service to every student of Canadian Geology, and it is to be hoped that
an edition accessible to all will be extensively circulated in this province.
It should be observed. with respect to th:e above Tables, that although the
course and whercabouts of the formations can in general be pointed out,
yet for the greater part they are concealed beneath the beds of sand clay
and gravel which forms the loose soil of the conntry, and cannot therefore

always be seen.
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ARTICLE IL.—On the Nomenclature and Classification of the Animal
Kingdom.

For the benefit of the juvenile reader, it appears to be proper in this
place to explain, that in classifying objects of natural history, two names arc
absolutely necessary for cach species.  If we glance for a moment at any
one group of animals, the veason will become apparent. In North America
for instance, there are three kinds of Bears,—the black bear, white bear, and
grizzly bear,—all of them animals of the same anatomical and physiological
structure, yet so widely different in size, proportions and color, that the most
superficial observer would not hesitate to pronounce them of three distinct
species. A person well acquainted with the appearance of the black bear,
upon seeing a grizzly bear for the first time, would at once call it a bear,
although very different from the species previously known to him. In con-
versation, however, in order to make it understood which of the animals
might happen to be spoken of, it would be neeessary for him to distinguish
the subject of his remarks by some word which would designate the species.
The word black, white, or grizzly, would serve to point out very clearly
which of the three was intended. It arises from the naturc of language, that
we cannot make ourselves understood, where the animal is one of a group
consisting of several well known species, all having a similar structure and
the same general form, without using two names for the same object.

The word bear is the generie name, it indicates the genus or family, and
is expressed by the latin word ursus, a bear, inscientific books. The words
white, black, or grizly, are the speeific names—they serve to point out the
species.

The only difference between ordinary and scientific conversation in this
respeet is, that in the first we use our native language, and in the other the
dead languages. Thus the American Bears are classified or named as fol-
lows in the two cases :—

Common Name. Systematic. Traaslation.

" Black Bear. Ursus Americanus. American Bear.
‘White Bear. Ursus maritimus. Maritime Bear.
Grizzly Bear. Ursus feroz. Feracious Bear.
Cinnamon Bear. Ursus cinnamoniem. Cinnamon Bear.

The last species is considered to be a mere variety of Ursus Ameri-
canus, although some authors are of a contrary opinion.

During the middle ages the learned men published their books in Latin,
and sometimes even in Greek.  This circumstance was perbaps the reason
why generic and specific names were originally written in those languages,
and the practice has been continued, we think, with great benefit to the more
wide diffusion of Natura]l History knowledge. It would be well if there
were but onc general language ; men could then read the books of all nations
without the expenditure of the vast time and mental labour of studying
foreign tongues. How many valuable hours would thus be saved?  Bug
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gince this cannot be, we must resort to the next best substitate and use, so
far as may be practicable, those languagues that are the most widely under-
stood.

In the higher institutions of education inall civilized countries, the Latin
and Greek languages are taught. A French, German, or Russian scholar
who had never acquired the English, would not understand the word * bear,”
but ursus he would at once. There is therefore this amount of gain in re-
taining the use of Latin and Greek names, that our discoveries, to some extent
at least, will be more widely understood. Knowledge is the universal pro-
perty of mankind, and he who assists with the greatest effect in promoting
its diffusion, is the greatest benefactor of his race.

The names employed by Nuturalists in their systematic classifications
have not always the same meaning as those in ordinary use. Some of the
scientific terms are an improvement, others are not. Tor the animal so well
known in Canada, * Black Bear,” is not a very distinetive appellation, be-
cause there are bears in Europe quite as black as the one which inhabits our
forests. Ursus Americanus, “ the American Bear,” is also somewhat
‘objectionable. It would be very proper if there were but one species in
America, but since there are at least three well defined species of American
bears, and one or two varieties, it is certainly nota good name.  Ursus mari-
timus and Ursus ferox are both sufficiently significant, because the first
lives always upon the sea shore and the second is the most ferocious and
terrible of all bears.

In no department of the science of Natural History have there been
greater difficulties to be surmounted than in that which relates to nomencle-
ture, or the devising of appropriate and significant names.  On looking over
any large work, it will be seen that a great many of the species bave had,
<ach one of them, a number of different names bestowed upon it by various
authors, and it often becomes a matter of great perplexity to decide which is
the one to be retained. .

The rule in such instances is, that the name given by the person who
originally or first described the species and published his description, is to
be adopted to the exclusion of all others. Someauthors describe new species
of animals or fossils in so vague and unsatisfactory a manner, that it is next
to impossible to recognize the object by the account they furnish of its pecu-
liarities. Such descriptions will apply equally well to half a dozen or more
species, and therefore do not serve the purpose of defining clearly which was
intended. Difficulties of this nature are common, and many instances will be
pointed out hereafter.

The necessity of using two names, the specific and generic, prevailg
throughout all classes of the animal kingdom, both living and extinct, and
as our object is to make ourselves understood, we shall on all occasions where
jpracticable give the translation of the words employed. Where these have -
iboen derived from the Latin or Greek, it is in general easy enough to furnish
guch explanations, but where names of species have been framed out of the
nemes of obscure places or unknown persons, it cannot be done without
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access 1o much more extensive libravies than can be found in this country.

The fossils of Canada are for the greater part of extinet species, and in
most cases of extinet genera. In order lo explain clearly what this means,
we shall refer again to our friends the bears.  If by some fatality all the
black bears should perish, then the species would become extinet—ages might
roll away, bat Ursus Americanus would never once be seen in life.  If all
the individuals of every species of Ursus should perish, then the genus would
be extinet.  In the Dritish Museum there are preserved the remains of several
extinet speeies of Ursus.  There is the Ursus spelawus, or Cave Bear,
whose bones have been found in the ancient caves of several Buropean coun-
tries, and the Ursuts priscus, or the first of all bears. None of these are
at present in existence, and their species are therefore extinet, but the genus
still survives, and is represented by cight or ten well kuown and clearly de-
fiued species bosides several varieties in various parts of the werld.

On the other hand, Jehthyosaurus, Plesiosaurus, and others, whose
figures may be scen in many of the common school beoks, are cxamples of
extinet genera.

No progress of any value can he m'ule in the study of Natural History
without attention to the distinction between geuns and species, and to the
principles of classification, and we shall thercfore quole in this place the re-
marks of Messrs. Agassiz & Gould, in their reeent work upen this subject.

“Jvery art and seience has a language of technical terms peeuliar to
itself.  With those terms (he student must make Wmself familiarly acquain-
ted at the outset ; and first of all, he will desire to know {he names of the
objects about which he is to be engaged.

The names of ebjects in Natural History are double, thatis to say, they
are composad of two lerms. Thus, we speak of the white-boar, the Dblack-
bear, the hen-hawk, the sparrow-hawk ; or, in strictly scientific terms, we
have Felis leo, the lion; Felis tigris, the tiger ; flelis catus, the cat;
Clanis lupus. the woll; Canis rulpes, the fox; Canis fumilioris, the
dog, &e.  They are th.a)s in the Tatin form, and consequently the adjec-
tive name is placed last.  The first is called the generic name ; the second
is called the trivial, or specific rame.

These two terms are inseparably associated with every object of which
we treat. 1t is very important, therefore, to have a clear idea of what is
meant by the terms genus and species ; and although the most common of
all others, they are not the easiest to be clearly nuderstood. The Genus is
founded upon some of the minor peculiarities of anatomical structure, such
23 the number, disposition, or proportions of the teeth, claws, fins, &c., and
usually includes several kinds. Thus, the lion, tiger, leopord, cat, &c., agree
in the structure of the feet, claws, and tecth, and they belong to the genus
Felis ; while the dog, fox, jackall, wolf, &c., have another and a different
peculiarity of the feet, claws, and tecth, and are arranged in the genus Canis.

The species is founded upon less important distinctions, such as colour,
size, proportions, seulpture, &e. Thus we have different kinds, or species, of
ducls; different species of squirrel, different species of monkey, &e., varying
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from cach other in some trivial circumstance, while those of éach group
ugree in all their general structure.  The c»ecific name is the lowest term to
which we descend, if we except certain peculiarities, generally induced by
some modification of native habits, such as are seen in domestic animals.—
These ave called varieties, and seldom endure beyond the cause which occa-
gion thein.

Several genera which have certain traits in commen arc combined to
form a_fumily. Thus, the alewives, herrings, shad, &e., form a family called
Crupripz, among fishes ; the erows, black-birds, jays, &c., form the family
Conrvip.z, among birds, TFamilies are combined to form orders, and orders
form classes, and finally, classes are combined to form the four primary
divisions of the animal kingdom, namely, the departments.

Tor cach of these groups, whether larger o smaller, we involuntarily
picture in our minds an image, made up of the tra’ s which characterize the
group. This ideal image is ealled o TveE, o terms which there will be fre-
quent occasion to employ, in our general remarks on the animal kingdom.—
This image may correspond to some one member of the group; but it is
rarc that any one species embodies all our ideas of the class, family, or genus
to which it belongs. Thus, we have a general idea of a bird; but this idea
does not correspond to any particalar bird, or any particular character of a
bird. It is not preciscly an ostrich, an owl, a hen, or a sparrow ; it is not
beeause it has wings, or feathers, or two legs; or because it has the power
of flicht, or builds nesis.  Any, or all of these characters would not fully
represent our idea of o bird ; and yet every one has a distinet ideal notion of
a bird, a fish, a quadruped, &e. It is common, however, to speak of the
animal which embodics most fully the characters of a group, as the type of
that group. Thug, we might perbaps regard an eagle as the type of a bird,

the duck as the type of a swimming-bird, aud the mallard as the type of a
" duck.” .

The following is the sketch of the classification of the animal kingdom
given in the work from which the above is quoted,—this system differs in
some respeet from those in general use af present. 'We shall point out some
of those differences hereafter :—

The Animal Kingdom consists of four great divisions which we call
DepaRTMENTS, namely,

I The department of Vertebrata.
I1. The department of Articulata.
IIL. The department of Mollusca. ’
IV. The department of Radiata.

... L The department of VerresraTa ineludes all animals which have an
x‘rlzternal gkeleton, with o back-bone for its axis. It is divided into four
classes.
. Mammals {animals which nurse their young).
. Birds.
. Reptiles. T
4. Fishes.
The class-of Manars i3 subdivided into three ordets:
w. Beasts of prey (Curnivora).

QS o
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b. Those which feed on vegetables (Herbivora).
¢. Animals of the whale kind (Cetaceans).
The class of Birps is divided into four orders.
a. Birds of prey (Incessores).
b. Climbers (Scansores).
c. Waders (Grallatores).
d. Swimmers (Natatores).
The class of Rerrines is divided into five orders.
a. Large veptiles with hollow teeth, most of which are now extinet
(Rhizodonts).
b. Lizards (Lucertans).
c. Snakes (Ophidians).
d. 'Turtles (Chelonians).
e. Frogs (Batrachians).
The class of Frsues is divided into four orders.
a. Those with enamelled scales, like the gar-pike Lepidosteus
(Ganoids{.
b. Those with the skin like shagreen, as the sharks and skates
Placoids).
¢. Those which have the edge of the scales toothed, and usually
with some bony rays to the fins, asthe perch (Ctenoids).
d. Those whose scales are entire, and whose fin rays are soft, like
the salmon (Cycloids).
II. Department of ArricoLata. Animals whose body is composed. of*
rings or joints. It embraces three classes.
1. Insects.
2. Crustaceans, like the crab, lobster, &c..
3. Worms.
The class of Insects includes three orders.
a. Those which have jaws for dividing:their food Wanducata).
b. Those with a trunk for sucking fluids, like the butterfly (Swuc-
toria).
¢c. Those destit?xte of wings, like fleas (dptera).
The class of Crustaceans may be divided as follows :—
a@. Those furnished with a shicld, like the crab and lobster (Mala-
costraca).
b. Such as are not thus protected (Enfomostraca).
¢. An cxtinet race, intermediate between these two (Z'rilobites)..
The class of Worwms comprises three orders :
@. Those which have threadlike gills about the head (Zubuldi-
branchiata). .
b. Those whose gills are placed along thesides (Porsibranchiata).
¢. Those which have no exterior gills, like the earth-worm (Abran-
chiata). .
11 The department of Morrtsca is divided into threeclasses, namely:.
1. Those which have arms about the head, like the cuttle-fish
(Cephalopodal.
2. Those which creep on a flattened disc or foot, like snails (Gas--
teropoda).
3. Those which have no distinet head, and areenclosed in a bivavle
shell, like the clams (Acephala).
The €epuaLoropA may be divided into—
a. The cuttlefishes, properly so called (Teuthideans).
b. These having a shell, divided by sinueus partitions into, numer~
ous chambers (Ammeonites).
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c. Thoselha)ving 2 chambered shell with simple partitions (Nau-
tilus).
The Gastrroropa containg three orders :
a. The land-snails which breathe air (Pulmonata).
- b. The aquatic which breathe water (Branchifera).
¢. Those which have wing-like appendages about the head, for-
swimming (Pteropoda).
The class of AcernaLa contains three orders :
a. Those having shells of two valves (bivalves,) like the clam-
(Lamellibranchiata).
b. Those having two unequal valves, and furnished with peculiar-
arms (Brachiopoda).
¢. Those living in chains or clusters, like the Salpa, or upon plant-
like stems, like the Flustra.—Bryozou.
IV. The department of Raprara is divided into three ciasses :
1. Sea-urchins, bearing spines upon thesurface (Lchinodermata).
2. Jelly-fishes (Acalepha).
3. Polyps, fixed like plants, and with a series of flexible arms
around the mouth.
The EcniNopErys are divided into four orders : .
a. Sea-slugs, like the bichele-mar (Holothurians.)
b. Sea-urchins (Echini).
c. Free star-fishes (Asteriade].
d. Star-fishes mostly attached by a stem (Crinoide).
The Acarepma includes the following orders :
a. Meduse, or common jelly-fishes [Discophom’).
b. Those provided with aerial vesicles (Stphonophori).
¢. Those furnished with vibrating hairs, by wiich they move
(Ctenophort)..
The class of Poryrs includes three orders :
a. Fresh-water polyps, and similar marine forms (Hydrotds).
b. Marine polyps, like the sea-anemone and coral-polyp §Actinoids.)=
c. A still lo:sl'e)r form, allied to the mollusca by their shell (RAizo-
. pods).
In addition to these, there are numberless kinds of microscopic animal--

eules, commonly called infusory animals (Infusoria,) from.their being found.
specially abundant in water infused with. vegetable matter. Indeed, a great.
many that were formerly supposed to be animals-are now known to be vege--
tables. Others are ascertained to be crabs, mollusks, worms, &c., in their:
enrliest stages of development. In general, however, they are exceedingly
minute, exhibiting the simplest forms of animal life, and are now grouped
together, under the title of Protozoa. But, as they are still very imperfectly
understood, notwithstanding the beautiful researches already published on
this subject, and as most of them are likely to be finally distributed. among
vegetables and various classes- of the animal kingdom, we have not assigned
any special place to them..
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ARTICLE IIL.—Fossils of the Potsdam Sandstonc; Sea-weeds, Skells, and
Joot prints on the rock a! Beauhernois.

‘The Potsdam Sandstone once existed in the condition of great beds of
sand drifted about the bottom of the ccean, forming wide flat bars or banks,
aud on the shores extensive level sea beaches. A few rocky desert islands,
probably of no great extent, and witha fieree tropical climate, alone marked
the position of the present continent of North America. The seas were
inhabited. for, in the sandstone, we find the remains of what seems to have

“been a very remarkable aquatic vegetation, besides a few diminutive shell-
fish and the foot-prints of cerfain extinet animals, concerning whose organi-
zation there yet appems 10 be much doubt.  All of these shall reccive some
consideraticn in the following article :—

1. Scorirnys LiNearis.

The fescils to which Professor 1all, the greatest of American Paleon-
tologists, has given the above name, counsists of numerous suwdl straight
steme which peactrate the strata of sandstone perpendicularly suinetimes to
the depth of oue or two feet.  Where they are abuadant they have the ap-
pearaace of 2 xorics of small pins or pegs, from § to § of an juch in diameter,
driven info the rock.  They are in general ¢ylindrical, but svinctimes flat-
tened and even striated. s all traces of their internal structure have long
since disappeared, it is impossible to decide with certainty what they mey
have been.  Cn the margins of the existing lakes and rivers, we frequently
meet with.Jocalitics where in the shallow water fields ef straight reeds are
growing with their heads above {he surface. YWere the intervals between
these to be filled with sand and be converted into rock, the strata would
doubtless present the appearance of thuse beds of sandstune which arz found
10 be penatrated by scolithus.  Professor Iall censiders them to be the re-
mains of aquatic plants. Others are of opinion that they are holes madein
the sand before its consolidation by worms. The fossil occurs in the sand-
ston2 in th~ State of New York, and also in Canada, at Beauharnois—in
the Township of Landsdowne, in the County of Leeds, and in several other
places.

The generic name Séolithus is from the Greck * Séolaz,” a worm;
linearts Latin, lincar or linelike.

In the neighbourhood of the City of Ottawa there are frequently found
larze boulders of Sandstone which are penetrated by similar straight tubes,

" but of much gieater dimensions. Some of these are four inches in diameter
and pass through rounded masses of the rock five or six feet in thickness—
They rescmbie the trunks of small trees rather than petrified marine plants.
As nothing, however, remains to bé seen bat the straight cylindrical stems,
they caunot be referred to any particular family of the vegetabie kingdom.

. The houlders appear to be Potsdam Sandstone, but we are not aware that
these large fossils have yet been discovered in the undisturbed beds of the
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formation ; and as most of the loose masses of stone which are to be seen
strewn about the surface of Canada have been transported from a greater or
less distant souree, it is barely possible that they may belong to rocks of
some other age.

2. Gexus Lixeura

The Lingile constitute a genus of small shell fish, several species of
which are living in the seas of the present day. Unlike the more com-
moely known tribes of animated nature, these now under consideration
have not the power of free locomotion, but are attached or anchored as it
were, by means of a slender flexible stalk, so contrived as to chain the'
animal to ouc spot, on the bottom of the sea, throughout its life. Incon-
sistent as it may appear with our general ideas of what a living creature
should be, with reference to its powers of motion, a very considerable
portion of the occanic races are not free, but permasently fixed or grow
like a plant to the ground. Of the mollusca thus constituted, some have
one of their shells firmly cemented to the bottom, probably by means of an
exudation from the shell itself, which afterwards hardens—others by a
bundle of hairlike filaments, called a byssus, that issues from the interior
and becomes atfached to & rock or foating piece of timber, while those of
a third tribe are provided with a short stalk, somewhst like that of a flower
in form and flexibility. The Lingule are of the latter class. In the,
collection of the Silurian Society at the City of Ottawa, there are two
specimens of the “ duck Lingula,” Lingule anating, lately procured from
the Indian seas, which have this stalk or pedicle, as it is called, preserved
and still attached to the shell. The largest of these specimens is 1% inch
in length, § of an inch in breadth—of a light brownish colour, and in shape
somewhat like a duck’s bill, whence its specific name. The pedicle issnes
out from the interior, through the beak, or the part corresponding to the
smaller pointed extremity of the small fossils figured below. It is three
inchesin length, and one quarter of an inch in breadth, semi-transparent,and in
appearance like 2 dried flat sinew from some quadruped. In itsliving state,
this pedicle is said to be cylindrical, and of the size of 2 small straw, but
flexible and countractile. It confines the animal fo a circular space, upon
the bottom of the occan, the diameier of whith, in the case of Lingula
anatina is only about six inches. Within this limitéd domain, the duck
bill Lingula spends the whole of its Iife, subsisting upon such minute
articles of food as may be wafted by the currents, or otherwise bronght
within its reach.  Iis diet consists most probably of the smallest animal~
-cule or particles of vegetable matter diffused through the water. The
valves, or the two shells, open at the larger estremity, opposite the beak,
and while feeding there are protruded two slender flexible arms, fringed with
delicate hairlike filaments, called cirri, which, by constantly vibrating,
cause g current to flow in the direction of the mouth, situated within the
cavity formed by the two shells The possession of those arms }.s
obtained f:or the class to which the genus Lingula belongs, the name of

3
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Brachiopoda, or arm-footed animals. It comprises about 40 genera,* and
more than a thousand species.+ All of thesc are extinet, except about
seventy species, living in various parts of the existing seas. There are
seven existing species of the genus Lingula known on. the coasts of India,
the Philippines, Moluccas, Australia, Feejees, and Sandwich Islands.
There are about forty extinet species of the same genus described, and
they are distributed through all the formations from the Cambrian up to the
surface. ’

Two species are mentioned as occurring in {he Pot.dam sandstone..
They are the following :

Fig 1. Lingula prima.
2. Lingula anliqua..

The first of these, Lingula prima,is about "the size represented in-
Fig.1. Itis of an oval shape, obtuse at Loth ends, but more broadly
rounded af the base than at the beak or upper extremity of the above
figure. The surface is marked by faint concentric lines, and by a few:
eoncentric wrinkles in some specimens. From the base to the beak it is
also marked by fine strie, exicnding up and down the fossil in that
direction. In some cases the latter marks are more distinctly visible than
the concentric lines ; but in others both are equally apparent.

Professor Hall states that « this fossil is for the most part rare, even
in the Potsdam sandstone, though at Keesville, in. Essex County, (State of
New York) it is abundant, forming distinct laminc in the rock, like films
of carbonaccous matter.” We are not aware that it has been yet
discovered in Canada.

The next specics, Lingula antiqua, is longer {lian the other and more
pointed towards the beak. The base is broadly rounded, and its surface
marked by finc concentric lines, but according to Prof. Hall, no longitudi--
pal strie are visible.

AMr. Murray, of the Geological survey of Canada, says that this
specics occurs in the Potsdam sandstone, on Lot 22, in the 9th Goneession
of the Township of Bastard, in the County of Leeds, and also on Lot No.
11, in the 11th Concession. of the Township of Landsdowne, in-the same

#* See Davidson’s classification of thc Brachiopoda, in the volume of the
Palzontographical Society for 1853, page 50
“$ Woodward’s Manual of the Mollusca, page 214.
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Comnty. In both of these localities it is associated with Scolithus
linearis.

« Lingula,” Latin, a tongue; * prima,” the first; “antiqua,”
ancient.

3. FossiL FooT-PRINTS.

The fossils of the Lower Silurian rocks are all of them, so far as is
yet known the remains of animals which were confined by their organization
0 an aquatic life.  The mollusks, ccrals, echinoderms, and trilobites of those
ancient formations are all of marine specics, but in the Potgdam sandstone
which is now considered by some geologists to belong to the Cambrian,
there have been found in Canada the tracks of a creature that was’
evidently an air breather. Perhaps none of the relics of the tenants of the
primeval seas have excited so much inferest as these extraordinary and as
yet unexplained foot-prints.

They are so far from resembling anything yet seen in the formations
lying immediately above, that persons familiar with the fossils of the Chazy,
Black-river, and Trenton-limestones can scarcely look upon them without
suspecting that they are traces of a type of life that belonged to an age
widely disconnected by its organic forms from the Lower Silurian. The
Lingule above figured, it is true, arc somewhat similar to species which
oceur in the Trenton-limestone, but then the fossils of this genus, although
ranging through all the formations, do not assist materially in giving o
marked aspect to any. 'We shall here give a short acconnt of the discovery
and principal characters of these remarkable impressions.

In 1847, the late Mr. Abraham, then Editor of the Monireal Gazette,
announced in his paper that the tracks of a tortoise had been discovered in
. the sandstone a2t Beauharnois. He supposed this rock to be the
equivalent of the old red sandstone, and, as previous to the publication of
his notice no remains of reptiles had been found in formetions of so ancient
a date, these were regarded by him as particularly interesting. M’r
Logan’s attention was afterwards drawn to the discovery, and he soon net
only sottled the question as to the geologicai zge of the formation, but also
had specimens conveyed to England and laid before the Geological Society
of London. Professor Owen, in o short paper, read in April, 1851, before
the Society, expressed an opinion that the track was that of a fresh water
tortoise, but afterwards having been furnished with other and better
specimens, concluded that the creature more probably wes an m‘hculated
animal, and perhaps a crustacean, the class to which our “modern crabs and
lobsters belong. The localities where these traces of ancient life have been
found in the greatest abundonce, are situated in that beltof the Potsdam
sandstone which crosses from Lake Champlain northerly to the Ottawa
above Montreal. Thers are hére large arcas consisting of fat surfaccs, like
so- many floors of rock, on whichthe -tracks are seen winding ebout, and
sometimes crossing each other. . Ehch track -consists of two zows-of foot
prints, witha groove in the rock,-about half way-between-the rows; as-if tHe
animal had dragged something after it. The rows are from fonr ;osewa&
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nches apart ahd each corresponds to the impressions ma deby the feet upon
one side of the animal. The wood cut (Fig. 8) is copied from one of the
T XA e T large engravings in the jour-
} ’,,' ! R ‘ ?ll““‘\ \‘“l nal of the Geological So-
B 5 ’l ,”“ ity for 1853. It repre-
Al ’fH y Sents, on o small scale, the
! | II'I tracks of the speci eswh ch
| ”hI'P ofessor Owen has called
“. ,|P otichn tss_ptm nota-
i) ‘“ tus, or the * seven marked”
% ]! Potch ites. I the ori-
\‘ JIH ginal, the width of the
| ‘,“ track measured across frem
,.‘ ]’|’theotsde of the r rows of
'nl" "ll‘ oot prints, is five inches.
, A The length of the pot
figured in the journalis 213
mches. .

This species appears to
have been a small animal,
flat like atortoise, but with
TRl seven legs upon each side.

f J In walking, the foot-prints

? * "%i

i ! I :
! ¥ % i made by the feet upon one
! .‘; } “ l de of a quadruped, are
i - 1”
1 Helil' 1 "

never opposite those made
by the feet of the other
“" ,, “ ’
i“, [
;“ this could be effected, un-
l, ‘, less we suppose the animal

f iyl ,1 side. But in the tracks of
‘ l il A'le':'-{“'ji' ' o ﬂm
i ' i Lie to rest itself between eve
g!lp"m fu! UL l :
I M i

Protichnites they appear to
b exa ctly opposite. Itis
dfﬁ It to understand how

||‘stpup n the ground, and

%3! raise all its legs, move them

ufll forward a dptthmal]

b Q’Ill :d\’t_ce the way

i‘ that several men in a boat
ik ) raise gll the oars at the

, same time. It seems thus

fif to have rowed iself, as it

I were, along tihe sand. If
such v cretsmodeof pro-

«mm {hen between every siep we should exp.ct to find the gmove made
by dragging its bedy aleng deep, where the whoiv weighl teeied vpon the

-\
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sand, and shallower while partly raised by the legs in each move forward.
Accordingly, Mr. Logan states, “a feature common to all the grooves is,
that each repetition or homologuc of the foot-prints is accompanied with
a deepening and shallowing of the grooves, giving it the appearance of
@ chain of shallow troughs, which, when the impression is light, are
separated from one another by iniervals of the ungyooved surface.”
The foot-prints of all the tracks arc small and sharp, as if made witha
pointed instrument, like the hard sharp extremities of a crab’s claw, and
inctead of seven legs upon each side the animal may have had only two,
three, or four, with two or three points at the end of each. Whether this
was so or not cannot be yet determined.

In another kind of these tracks the groups of impressions are not
oppocite, but appear as if the animal had moved the legs upon one side, and
then those of the other alternately, throwing itself forward a little each
time, with a waddling motion, and making with each move, a plunge in the
sand, Professor Owen has given to these last mentioned tracks the name
of Pyotichnites allernans. In another species there are eight prints
instead of seven. Another shews three grooves, as if the animal had partly
floated in the water, dragging its legs by its side. In one, where thereis a
bend in the track, the median groove verges to the outside of the turn and
partly obliterates some of the foot-prints. This track appears to shew that
the median groove was made by the tail rather than the body of the animal.
In Professor Owen's paper above ciled, he has classified these tracks into
six species, as follows :

1. Protichnites septem-notatus, (seven marked.)
2. Protichnites octo-notatus, (eight marked.)

3. Protichnites latus, (broad.)

4. Protichnites multinotatus, (many marked.)
5. Protichnites lineatus, (linear.)

6. Protichnites alternans, (alternate.)

In discussing the probable nature of the animal by which these tracks
wore made, he states in substance that three replies or suppositions may be
given. Ist. Either each print was made by the extremity o a single limb,
which would give either seven or eight pairs of legs to the animal, according
fo the species ; or, 2ndly, certain pairs of the limbs were bifurcate, as in
some insects and crustaceans, another pair or pairs being trifurcate at their
extremities; and cach group of impressions was made by a single so-subdi-
+vided limb, in which case we have evidence of & remarkably broad and short
hexapod or six legged creature ; or, 3rdly, three pairs of limbs were bifur-
cate, and the supplementary pits were made by small superadded Limbs, as
in some crustaceans; or, 4thly, a single broad finlike member, divided at
its border into seven or eight obtuse points, so arranged as to- leave the
definite pattern described, must have made the series of those groups, by
successive applications to the send. He thinks the latter hypothegis .the
least probable of all, and-with respect to the first, says, “T confess to much
dificulty in conceiving how seven or eight pairs of jointed limbs could b
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aggreaated in so short a space of the sides of one animal ; so that I incline
to adopt as the most probable hypothesis, that the creatures which have left
these tracks and impressions on the inost ancient of known sea shores, be-
long to an articulate and probably crustaceous genus, either with three pairs
of limbs employed in locomotion, and generally divided to accord with the
number of printsin each of the three groups, or bifurcated merely, thesupple-
mentary and usually smaller impressions being made by a small and simple
fourth, or fourth and fifth pair of extremitics.”

“The Limulus, (King crab,) which has the small anterior pair of
limbs near the middle line, and the next four lateral pairs of limbs, bifurcate
at the free extremity, the last pair of lateral limbs with four lamelliform
appendages, and 2 long and slender hard tail, comes the nearest to my idea
of the kind of animal which left the impressions on the Potsdam Sandstone.”

He states that the animal moved forward, not sideways like some of the
crabs, and that in his opinion the median groove was formed by a caudal
appendage rather than by a prominent portion of the under part of the body.
“ What further conjectures,” says the learned professor, “ the contemplation
and compzrison of theseveral serics of foot-prints from the Potsdam Sandstone
have originated in my mind, I do not deem it very helpful to their full
understanding at present to record. The imagination is baffled in the at-
tempt to realize the extent of time past sinee the period when the creatures
were in being that moved upon the sandy shores of that most ancient Silu-
rian sea; and we know that, with the exception of the microscopic forms of
life, all the actual species of animals came into being at a period geologically
very vecent in comparison with the Silurian epoch. The deviations from the
living exemplars of animal types usually become greater as we descend into
the depths of time past; and of this the Plesiosaur and Ichthyosaur are
instances in the reptilian class, and the Pterichthys, Coccosteus, and
Cephalaspis in that of fishes. If the Vertebrate type has undergone such
inconceivable modifications during the Secondary and Devonian periods,
what may not have been the modifications of the Articulate type during a
period probably more remote from the Secondary period than this is from
the present time ! In all probability no living form of animal bears such a
resemblance to that which the Potsdam foot-prints indicate, as to afford an
exact illustration of the shape and number of the instruments and of the
mode of locomotion of the Silurian Profichniles. These most precious
evidences of animal life, locomotive on land, of the oldest known sedimen-
tary and unmetamorphosed deposits on this planet, have been, I am well
aware, far too inadequately described in the paper which I have the honour
to submit to the Society. They offer characters which require more time
for their due serutiny and greater acumen and powers of interpretation than
have hitherto been bestowed upon them. The symbols themselves are dis-
tinct enough. Old Nature speaks as plainly as she can do by them ; and if
we- do not fully thereby read her meaning the faultis in our powers of
interpretation. In the present attempt I can, however, truly aver that I
Lestowed upon it all the leisure. at my command, and have applied my best
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‘shilities in the endeavour to fulfil my obligations to theix discoverer, and to
satisfy the generally expressed wishes of the Society.”

From the above remarks of Professor Owen, one of the most profound
comparative anatomists of the age, it will be seen how much mystery still
remains to be cleared away from the fossil foot-prints at Beauharnois. Not
a vestige of a bone or shell, or any other organic substance, has yet been
seen, which can throw any additional light upon the subject. The Potsdam
sandstone extends over large arcas of the settled portions of Canada, and
we would recommend all those interested in Natural History, and who may
reside either upon or in the vicinity of the formation, to examine carefully
every exposure of the rock in their neighbourhood. He who is the first to
discover a Protichnites will have his name handed down to posterity
through we know not how many future geological ages.

In conclusion, we have only to add, that Protichnites is from the
Greek Prolos, the first—Ichnos, foofrpfint, or track,—and Lithos, stone;
literally—The first stone foot-prints.

ARTICLE IV.—On some of the characteristic fossils of the Lower Silurian

Rocks of Canada.

Inthe last article, we have seen, that from the Potsdam sandstone, a
formation 300 feet in thiclness, and which probably required a prodigi-
ously long period of time for its accumulation, only a few species of fossils
have been procured. We are not, however, to conclude from this circum-
stance, that the seas in which this ancient rock was formed, were as thinly

- inhabited asthe scarcity of its organic remains appears to indicate. It is
well known that in the tropical oceans of the present day, where marine life
is most abundant, beds of rocks are in the process of being formed, in which
no petrifactions can be discovered. Were some future geologist to judge
of the condition of the neighbouring waters, with respect to their animated
«contents, merely upon such grounds, he might decide that the Pacific was
an ocean without corals, mollusks, fish, or other living creatures, while we
know that no part of the world is more profusely stocked with animated
heings. For aught we know, therefore, the seas of the Potsdam sandsfone
period may have been full of marine animals, and all that we can say upon
the subject is, that if it were so, then their remains have not been preserved.

The Calciferous sandrock, which reposes upon the Potsdem sandstone,
is also comparatively barren. Its fossils are not numerous, and they are
almost always in a very bad state of preservation. When, however, we
ascend to the mext overlying formations—the Chazy,—Birds-eye,—Black-
river, and Trenton limestones, we abruptly meet with strata packed full of
organic remains. If the previous seas were but sparsely inhabited, as some
geologists believe, then about the commencement of the formation of these
limestones, the water must have been suddenly filled’ with overwhelmirg
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numbers of living things; fossil plants, corals, echinoderms, mollusks and
trilobites are to be found in greater or less abundance wherever these
rerarkable rocks are exposed upon the surface. The whole country
between the rivers Ottawa and St. Lawrence, comprising the greater portion
of the Counties of Carleton, Russell, Prescott, Glengarry, Dundas, Stor-
mont, Leeds, Grenville, and also small areas in Lanark and Renfrew, are
overlaid by enormous sheets of those limestones from 200 to 600 feet in
thickness, crowded full of organic remains. There are vastly more
animals buried in one cubic mile of the Trenton limestone than there are
living at any one time upon the whole continent of America. They are all
of extinet species,—nearly all of extinct genera, and many of them, such as
the cystideans, orthoccratites, and trilobites, of orders which became
wholly exterminated, myriads of ages since.

In the following article we shall give figures and descriptions of some
of the most abundant and easily recognized species.

Tig 1. Orthis testudinaria. Fig 2. Leptena sericia.

Orthis testudinaria.—Fig 1 represents a common species of Orthis, &
genus which consists of small fossil bivalve shells, generally of a circular shape,
and with one valve more flattened than the other. In this species, the ven-
tral valve above figured is the most convex or rounded of the two. Atthe
upper side or upon the hinge line it projects into a small sharp or moderately
obtuse beak. The dorsal valve is nearly straight along the hinge line, flat-
tened or but slightly eonvex, and in most specimens with a shallow depres-
sion which extends from the centre ahove to the base. The surfaces of both
valves are covered with fine elevated lines or ridges which radiate from the
beak downwards and outwards. Towards the margin these lines bifurcate,
and in very perfect specimens are crossed by numerous delicate concentric
thread-like strize. Often the circular margin at the base is thickened, and
appears as if several shells were laid one within the other.

This little fossil is usually of the size of Fig 1, or somewhat less, and
the specimens are most frequently found with the valves united and closed
in their natural position. It is the most abundant of all the species of this
genus found in the Lower Silurien rocks. It is genernlly seen partly im-
bedded in the surfaces of the strata of limestone, but often when it oceurs in
the shale between the beds of the rock it can be obtained perfectly separated
and in great numbers. It has a very wide geographical range, as it is found
abundantly in the Lower Silurian rocks of Europe, as well as in those of
America, Professor Hall says, “a comparison of a Swedish specimen of
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Orthis testudinayia with those of New York shews no essential difference ;
the former being a little more elongated, and the dorsal valve more convex
than in the prevailing forms of the Trenton Limestone.” In England it is
found in the Liandeilo and Caradoc formations of the Lower Silurian. 1In
Canada it ranges from the Black River Limestone upwards, through the
Trenton Limestore. Utica Slate, and Hudson River group. In the Utica
Slate it is rare, and most abundant in the Trenton Limestone.

The generic name Orthis is from the Greek Orthos, “straight,” in
sllusion to the straight hinge line. The specific name testudinaria is from
the Latin festudo, a “ tortoise,” this species having a fanciful resemblance
to a tortoise. In the earlier works of the American Geologists, this fossil is
called Orthis siriatula, and it is also so named in Sir Roderick Murchison’s
new work, SiLuria. It thus appears that there yet remains some difference
of opinion as to the correct appellation of the species.

Leptena sericia—All the species of the genus Leptena have s
straight hinge line, and consist of two thin valves, one of which is convex,
or rounded, and the other either flat or concave. The small engraving, at
the right of Fig. 2, is a section through 2 specimen of L. sericie from
the beak to the base, and shows how one valve is bent and fits into the
corresponding outward curve of the other.

This species is very broad and straight along the hinge line ; its width
being usually more than twice its length. The ventral valve is convex ; the
dorsal concave, and the surface is marked by fine strize, which are even and
uniform, or alternating with stronger ones ; strise increasing in numbers
towards the margin, granulate or papillose; crossed by a few lines of
growth ; surface shining.” © This beautiful and abundant little shell is
readily distinguished by its almost perfectly semi-oval form, with fine
papillose strize, alternating with stronger ones; the latter are often obsolete,
and the surface appears uniformly striated.

Very abundant in the Trenton limestone ;—Hudson river group, and
more rare in the Clinton group. Speaking of this and other species, Sir R.
Murchison says, «of the two species of Leptena which are prevalent in the
lower division, the most frequent is L. sericia ; which occurring in
swarms among the slates of Snowdon, is also frequent in the Caradoc
Sandstone of Shropshire and of the Malvern Hills ; whilst the L. tranver-
salis, published originally as a fossil of the Wenluck shale, is now found in
Llandeilo formation of Wales and Westmoreland. The former of the two
last mentioned species has indeed an universal range ; being known in
Russia, Scandinavia, Central Germany, the British Isles and America.

Leptena is from the Greek, Leptos, thin ; Sericia, Latin, silken, in
allusion to the shining or silken exterior of the shell,
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Fig. 3. Fig. 4. Fig. 5.

Fig. 3.—Murchisonia gracilis.
« 4. Pleurotomaria winbilicata.
« 5.—View of the under side of Pleurotomaria umbzlwata

Murchisonia gracilis is a long slender spiral shell, generally about
the size and of the form represented in figure one. The number of the
whorls or turns made by the shell is from cight to ten. They are regularly
rounded, and crossed by fine strize, onlv to be seen in perfect specimens, and
which extend in a direction up and down the shell.  From the outside of
the aperture a flattencd band ascends in a spiral course to the apex, following
the centre of the whorls. Neither this, however, nor the striz are to be
seen, except upon specimens that are perfectly preserved. The fossil is
usually found in the condition of casts, that is where the sheil having been
imbedded in the rock, has decayed, leaving an empty cavity or mould of its
shape. This having afterwards been filled up with stone, gives a cast of
the shell, mstead of the petrified shell itself. Such specimens sometimes
only present the form of the interior of the fossil. In certain localities,
such as at the Chaudiere Falls, at the City of Ottawa ; at Paquette’s Rapids,
in the Towaship of Westmeath, and at the third Chute of the Bonnechere
river, in the County of Renfrew, it is quite common, in the Black River
and Trenton limestones. It is also found in the Hudson River group, but
we have never heard of its occurring in the Utica Slate.

The genus Murchisonia was so named in honor of Sir Roderick Mur-
chison, at present the Director of the Geological Survey of Great Rritain,
and the author of several magnificent works upon the Silwian rocks. It
was he who first worked out the Geology of those formations, and gave them
the name they now bear, and all the subsequent labours of geologists, in
this part of the series, are based upon the results of his researches. The
specific name of this species is, in Latin, gracilis, “slender.” The genus
contains a number of other very beautiful species, some of which shall
receive due notice in this journal.

Pleurotomaria umbilicata.—This is another fossil usually found
in the condition of casts. The above figure 2 represents very correctly
a specimen from the Barrack Hill, at the City of Ottawa. In this species
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there are three elevated ridges or keels which follow the spiral curvings of
the whorls, and produce the angular form seen in the figure. The first of
these is situated at the bottom of the whorl, and the side of the shell rises
perpendicularly from it to the second placed upon the upper and outer mar-
gin—thence there is a curve still upwards, but inwards to the third keel.—
Above the first whorl, only two of the keels are visible, the other being
buried in the spiral suture between the whorls. The number of whorls or
volutions is about four, but some specimens shew more than these. This
fossil is seldom found in a perfect state, but even the fragments are easily
recognized after a little practice. TFigure 3 shews the under-side of a speci-
men, with the umbilicus or cavity in the centre, around which the whorls
are twisted.

The perfect shells of this genus have a notch more or less deep in the
ounter margin of the mouth or aperture, and bence the name Pleurotomaria,
from pleura, side ; and toma, a notch. The specific name of this species
was given in allusion to the deep umbilicus. It oceurs very commonly in
the Black River and Trenton Limestones.

Fig 6. Cyrtolites ornatus. Fig 7. Ambonychia radiata.

The first of the above named fossils, like the two preceding;, is the shell
of a gasteroped, the class of which the existing land snails are well known
examples. It is a thin symmatrical shell, and is in its form simply an angu-
lar tube, partly coiled up at its smaller extremity. There is no spire, as in
the snails, but each side of the coil is equally depressed. The volutions are
two or three,—thére is a sharp keel on the back and a deep groove on the
ventral or inside, next the whorls. The sides are also angulated, and the
aperture of a quadrangular shape. The dorsal slopes are marked, says Pro-
fessor Hall, « by strong transverse ridges, which extend to the angle at the
sides of the volution ; the surface is marked by fine transverse sirie, the
spaces between which are crossed by fine curving ones, giving the surface a
cancellated or pitted appearance.”

¢ This fossil usually occurs in the form of casts of the interior, which
preserve the form of the shell, the dorsal carina, and the transverse ridges,
but not the finer sculpture of the surface.” In the perfect specimens, ther
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whorls touch each other, but in those which are badly preserved, they are
scparate, as shewn in the above figure. This very interesting and often
beautiful fossil is not found in neither the Trenton Limestone or Utica Slate,
being confined to the Hudson River group. Specimens have been procured
at Toronto. Tn the Treuton Limestone there are several other species of
this genus also very beautiful in their form and sculpture.”

The generic name is from the Greelk, Kurtos, curved ; and Lithos,
stone. Ornatus, Latin, ornamented.

Ambonychia radiate is one of the most common and characteristic
fossils of the Hudson River group. "In the system of classification given on
page 31 , this and the next following species would rank among the Aceph-
ala or headless mollusks, of which the common clam-shells of our rivers and
lakes are members. Tig 7 is the usual form, although it is frequently much
smaller, and not so acute above. The surface is marked by from twenty-
five to forty strong radiating ridges which are somewhat flattened upon the
top and crossed by fine concentric strim. The grooves between are rounded
on the bottom, and half the width of the ridges.

The name Ambonychic is from the Gresk Ambon, the boss of a shield,
and Onyz, a claw in allusion to the rounded and claw shaped beal of some
of the species, “ Radiata,” radiated. This fossil is abundant 1 the Hudson
River group, but is not found in any other formation. It was originally
called Pterinea carinata, and is often quoted by that name in different
works. )

Fig. 8.—Modiolopsis modioloris.

This fossil abounds in the Hudson River group, being characteristic of
the central and higher portions of the formation. It is of an exceedingly
variable form, and is thus described by Professor Hall : ¢« Somewhat
obliquely oblong-ovate, narrowed before, expandedand obliquely truncated
posteriorly, basal margin usually contracted or slightly arched upwards ;
cardinal line extended straight, or slightly curved ; beaks moderately prom-
inent near the anterior extremity ; an oblique scarcely defined ridge,
extending from the posterior basal margin ; surface marked by concentric
undulations ; muscular impression distinet close to the anterior extremity.”
In the above figure the narrow end on the left is the anterior, and the other
the posterior extremity of the shell. In the living animal, the head and
mouth occupied the small end, and hence it is called anterior.

Prof. Hall further states, that, “ihe fossil presents congiderable
variation in form, which hes given rise to the establishment of several
species, founded either upon natural or accidental characters. The
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more extreme forms might be regarded as distinet, did we not find
numerous intermediate ones, showing a gradation from one to the other.
The shells, more or less convex, depending on pressure, which sometimes
obliterates the prominent oblique elevation extending backwards from the
beak. Owing to the same canse, also, the beak is more or less prominent ;
and the pressure in different directions changes the form of the shell.”

This fossil is everywhere found in the central and higher part of the
Hudson River group. It occurs at Toronto. In England it is not
uncommon in the Caradoc sandstone.

Fig. 9.
Fig. 9—Isotelus gigas.
¢« 10—Calymene senaria.
The two trilobites above figured, appear to have swarmed in prodigioas
multitudes in the seas of the Trenton limestone period. Judging from the
sbundance of their remains in every part of the great bed of sediment,
which constitutes the formation, the ocean was continually filled with shoals
of these creatures, similar to the thickend droves of herring and maclkerel
which are to be met with in the Atlantic at the present day. There were
no true fish, or such as have an internal bony skeleton, but in company with
the trilobites great numbers of orthoceratites—marine animals, with their
bodies inclosed in long tube-like chambered shells, and their heads furnished
with powerful arms for capturing their prey, ruled with unlimited sway over
all the less formidable tribes of that ancient deep. These two tribes, then
the reigning powers among the living things of this world, were in full
bloom of strength during the Silurian epoch, but shortly after began to
decline, and finally disappeared for ever, about the time of the commence-
ment of the carboniferous period. The most abundant form in the earlier
Silurian ocean of America, was the Isotelus gigas, o figure of which, upon '
@ reduced scale, is given above. All that remains to us of this extraor-
dinary animal is the crustaceous jointed armour with which its head, back
and thil were covered. The same remark applies to all the trilobiles, Itis
only the shelly upper covering that has boen preserved, while no traces of
parts which might show the form of the sbdomen, fect, or other organs upon
the under sidg, have ever been discovered, and, consequently, we are gs:yef
totally without any, save conjectural ideas upon the px incipal portion
of their structure.
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Isotelus gigas is of an oblong oval form, the two extremities being
about equal. ‘T'he middle portion, or the thorax, as it is called, consists of
eight articulations or segments, which at their ends are slightly curved for-
ward and flattened to = thin edge upon their anterior side. The tail, the
lower portion of Iig 9, is smooth elevated in the centre, and gradually de-
clining to the margin all round. This part of a trilobite is called the pygi-
dium by paleontologists, and is, in most species, furrowed with grooves in
such a manuer as to render il somewhat difficult to determine where the linc
between it and the thorax should be drawn. In this species it is so distinct
that 1o sueh question can arise. The head is composed above of threc
pieces, the two onter portions called cheeks, and the central the glabella.—
The latter is but slightly convex in this species, but in others, it is elevated
and variously lobed. The sutures or lines of division between the cheeks
and the glabella, start from the middle of each of the side lobes of the body
and curve inwards to the lower corner of the eye, then form a short semicir-
cle half ronnd that organ and thence procced with an outward curve to the
centre of the front part of the head. The eyes arc prominent in perfect
specimens, and in the shape of a crescent with the angles rounded. The
greater number of the species of this race are strongly trilobed by two decp,
nearly parallel furrows, which extend from the head to the extremity of the
tail. In L gigas only the thorax is much trilobed—the furrows being but
obscurely visible on either the anterior or posterior estremities.

Fig 11 represents a part of I gigas, called
the /iypostoma, an organ which appears to bave
been analogous to the Zabruan or upper lip of the
insects of the present day. The bypostoma is
often found separated from the other portions of
the trilobites. The one figured, belonged toan L.

tgas of medium size. Much larger specimens
are occasionaly met with, but generally they are
smaller.
Fig 11. Hypostoma of Isotelus Gigas:.

In the Trenton Limestone fragments of this great irilobite have the
appearance of smooth or slightly punctured pieces of black shell. The head
and tail are the paris most frequently found perfect, and are easily recog-~
nized ; but good specimens with all the parts in their natural connection
are exceedingly rare. It is said that they have been seen eighteen inches in
length, but from four to eight inches appears to be the prevailing size in our
Canadian rocks. Isolelus gigas commenced its existence about; the period
of the Black River Limestone, and disappeared from the seas at the close of
the Trenton limestone epoch. The generic name i3 from the Greek, “isos,”
equal ; and “Zelos,” end ; in allusion to the equal extremdties of the animal,
“ gigas,” a gisnt.

Calymene senaric—This fowsil is very distinctly divided, from one
end to the other, into three lobes, and thus presents in full perfection the
characteriatic feature which gave name to the race. The speciens axe of
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an clongated oval form, tapering gradually from the head to the tail. 'The
thorax cousists of thirteen segments, cach one of which is flattened toa
sharp edge on the anterior side, near its extremity, and slightly curved
forward, as i» Jsotelus gigas. In perfect specimens, the central lobe of the
body is much elevated, and forms a strong, rounded semi-cylindrical ridge.
The segments of the side lobes are each of them provided with a triangular
projection, with ifs point directed forward, as may be scen in the figure..
They are also abruptly bent down at half their length, and near their
extremities curve a little outwards. 'L'he central lobe of the pygidium or
taii, consists of seven segments, and the lateral lobes of four or five each ;
these latter are flattened and marked with a small groove along their
centres, so that cach generally has the appearance of two. A small
portion at the extreme point of the tail is not grooved. At the base.
of the head a strong furrow extends from one angle across to the
other, and causes an elevated border upon the posterior margin, which
might be readily mistaken for oue of the segments of the body. The
glabella is much narrower at the front than at the base, and divided into
three lobes, on each side.  The front lobes are, at least in some specimens,.
obscurely divided each into two others. The front of the head is turned up
into a broad beak. The eyes are small and situated wearly opposite the:
second lobe of the glabella, and the whole surface, in perfect specimens, is
rough, with small irregular granules. This species very much resembles
the celebrated Calymene Blumenbachii, figured in all elementary books.
upon the science of geology, and is, in fact, considered by some authors to
be the same. It does not, however, agree with the figures given in the.
best European works, particularly in the structure of tie frunt part of the
bead. In the English fossil, the glabella extends quite to the margin, but
in ours there isa space of about onc eighth of an inch in specimens of the
size of Fig. 10, between the clevated beak and the rounded front lobe of the
glabella. This character alone certainly appears sufficient to warrant a
separation of the specics. The specimen above figured was found in the
Trenton limestone, at the Chaudiere ¥alls, near the City of Oitawa. The,
central lobe has been flattened by pressure, so that it appears wider than it
would be, had it been preserved in its natural shape. The sides are also
little bent under thebody. Thespecimens of this locality are, most of them,,
of the above dimensions, althongh separated heads are occasionally found:
much larger.
Calymene, Greck, “concealed,” senaria, * ancient.”
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ARTICLE V.—Or the Crinoidea or Stone Lilies of the Trenton Limestone,
with a description of a new species.

We pass now to the examination of a very beautiful class of fossil ani-
mals, of which the Canadian rocks have furnished some of the most magnifi-
cent and interesting specimens yet discovered. The uropean species have
been long known under the various titles of Stone Lilies, Encrinites. or Cri-
noidea, and although their remains in a very fragmentary state, are per-
haps the most abundant of all fossils, yet specimens approaching to perfection
are comparatively rare. Few collectors have had the good fortune to dis-
cover half-a-dozen of those highly prized paixontological jewels.

In the Trenton Limestone in the neighbourhood of the City of Otiaws,
a large number, nearly three hiundred—many of them with all their parts,
even to the delicate hair-like tentacula which fringed thieir branching arms,
have been collected in a very good state of preservation within the last few
years. They constitute between thirty-five and forty néw species, and more
than oue half of them are of genera, hitherto unknown.

This is a very large number to be found in any one formation, and it
would thus appear that that portion of the Silurian ocean which covered
Canada during the epoch of the Trenton Limestone, was particularly well
adapted to the nature of those animals and also to the preservation of their
remains. There is plenty of evidence to show that as many as twenty species,
some of them of a widely different structure from others, were all living
1ogether within an arca of two hundred yards in diameter at the same time.
That namber of species has been collected {rom the surface of a single bed
of the limestone which can be {raced uninteruptedly for & greater distance
along the ckffs upon the shores of the Ottawa. In the midst of these, or
scattered about in little groups, among them, were also ¢ight or ten species
of Cystideans—animals closely allied to the crinoids in their structure, but
mounted upon & much shorter stem. The long stalks of the ~ ‘noids raised
their heads generally from two to four feet above the bottom, while none of
the cystideans attained a greater height than from three to six inches. The
two tribes appear not to have been enemies of cach other, hecause they
arew together in submarine fields of considerable extent; the encrinites
towering 2bove and overshadowng, as it were, their more huinble companions.

As we shall have occasion in this journal to describe some of these
fossils, it seems proper in this place to give a general dutline of their
structure.

The Crinoidea wrre, at least the greater number of them, of an
oval shape, and covered by an armour of small flst plates, which were
always of an angular form, and accurately fitted together, so as to enclose
the animal completely, like an egg in its shell.  Attached to one end was s
long flexible stalk, and in or near the centre of the other extremity, a small
aperture which served the purpose of a mouth. Around the mouth there
were arranged in & circle & number of arms more or less branched in the
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Jifferent species, and fringed on the inside with two rows of tentacula, which
most probably, with the arms, were used in capturiug such food as the
erinoid subsisted upon-

The stalk, at its Jower end was attached to the bottom of the ocean, and
supported the animal like a flower upon its stem. Such is 2 general des-
cription, which will apply to all the true encrinites. When examined in
detail, however, the covering of a crinoid will be seen to consist of a
number of flat angular plates arranged according to a certain plan, and so
contrived as to constitute an external skeleton, with many moveable parts
attached to it, completely under the control of the animal, and exquisitely
adapted to the supply of all its wants.

Fig. 1 shews the skeleton of GLypToCRINGS RAMULOSUS dissected
and spread out upon a flat surface. In the centre, is
seen the circular upper joint of the column or stalk ; around it the
Jeve pelvic plates ; next, the five Privary Ravs, of three plates
each, dividing into ten Secoxpary Ravs, of four plales each, .
and lastly, the bases ef the twenty Tertiary Rays, or free arms,
with a few of the ientacula attached. In one of the spaces are
seen the abdominal or Ixterrapian plates. In the perfect
Crinoid, these are also found in the other four inierradial
spaces.

On dissecting one of those skeletons, it will be found that resting
fmmediately upon the top of the stalk there are one or more, (in the typical
species five)) small plates so arranged as to form a shallow sancershaped

4
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receptacle, called the pelvis, supporting the viscera and body. From the
upper margin of the pelvis there arise five upright rows of other plates,
called the rays, which constitute a large portion of the sides of the cup.
‘When spread out upon a flat surfiice, in their natural order, these radiate
from the centre, in the form of a star, and lence the crinoidea are pro-
perly considered to fall within the department of the Rapraza.

In many species these rays are divided into numerous branches, but in
otbers they remain single to their extremities. In the branched varietics, the
five undivided portions are called the Privary Rays, and in many species
these consist of three flat plates, cach as seen in the figures 1 and 2.—
Above the Privaries follow the SecoNDARY, TERTIARY, QUATERNARY, or
Quixary Ravs. At a variable distance from the base of the body or eup of
the Crinoid, the rays become free, or no longer form a part of the general
covering of the animal. They are then all called by the common name of
Aryts, no matter whether they consist of Secondary, Tertiary, or Quater-
nary Radials. This liberation of the rays from the walls of the body some-
times takes place near the base, and then even a portionof the Primary rays
is included in the arms, but in other genera they do not become frec until the
third, fourth, or fifth division.

Tig. 2 is an encrinite of the genus GrLyp-
TOCRINUS, with the branching arms above, and
a short piece of the stalk, at the base. The
figure does not represent any particular speci-
men, but was drawn to give an idea of the
cup-like body, with its external skeleton of an-
gular plates and branching arms. It will be
observed that the rays, two of which only can
be seen in this figure, originate in the base of
the body, and proceeding upwards, are blended
in the general covering of the animal, untilat
length they become free at the top and con-
stitute the arms. Fence the arms of a Criu-
oict are simply continuations of the rays.

Tig. 2. .

These orgons constitute the Rapraz. Systey of the Cr_inoids, and can be
detected, though often under an extremely modified form, in all fhe' specics
yet known. In those of the most simple organization, ther‘c is little clse
to be seen—the rays forming the whole of the skeleton, but in others the
fop of the bedy, or the abdomen, is covered over by numerous other
plates, the abdominal plates, which constitute a ﬁrm,' dom(,hsl_m-ped- roof,
filling all the space between the free arms.  In the specics now living in the
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sen, the Pentacrinus caput Meduse, this part of the body is covered by a
simple leather-like integument, strengthened by small plates, and many of the
ancient and now extinet species were similarly constructed. The abdominal
plates sometimes extend down the sides, hetween the rays, nearly to the base
of the cup, and form a large part of the sides. The armsare composed of &
greac number of small joints, articulating upon each other in such a manner
as to give the greatest amount of flexibility, and they areeach also provided
on their inside, towards the mouth, with a groove, more or less deep, and
extending their whole length. These were occupied by certain tubelike
vessels, which communieated with the interior, through the mouth.

Thestalk (called the columu by palacoutologists) is cither round or more
or less pentagonal, composed of a great number of joints, and perforated
throughout its whole extent, from the cup fo the base, by an alimentary
canal. - The purpose of this channel down the centre of the column, appears
to have been to convey nourishment for its growth from the body.  Insome
=pecies it was attached to the bottom by several branching rcots, and in
others by a broad button-shaped base, consisting of a hardened exudation
from the alimentary canal, at thelower extremity.

The columns of the Crinoidea, in a fragmentary state, are among the
most abundant of ail fossils. The separated joints are to be seen in some
of the strata of limestone, imbedded in millions in the rock. They generally
occur in the shape of small circular or pentagonal plates, perforated in the
centre, and have been known for ages in Kurope, under various names. In
Britain they were formerly called by the peasantry, « St. Cuthbert’s beads,”
“ Screw-stones,” or “ Pulley-stones ;" in Germany, « Rosenkranzsteine,”
rosary-beads ; < Huennenthranen,” giantstears, or « Roedersteine.”
wheel-stones.  Speaking of their pumbers, Dr. Buckland says: « We may
Judge of the degree to which individuals of these species multiplied among

“the first inbabitants of the sea, from the countless myriads of their petrified
remains, which fill so many limestone beds of the transition formation, and
compose vast strata of enirochal marble, extending over large tracts of
country in novthern Hurope and North Amcrica. The substance of this
marble is often alinost as entirely made up of the petrified bones of Enerin-
ites as a corn rick is composed of straws.  Man applies it to construct his
paiace and adorn his scpulchre ; hut there are few who know, and fewer
still who appreciate the surprising fact, thot much of this marble is com-
posed of the skeletons of millions of organized beings, once endowed with
life, and susceptible of enjoyment, which after performing the part assigned
to them in living nature, have contributed their remains towards the com-
peaition of the mountain masses of the carth.”

The Crinoiden were among the first organized creatures that made their
appearance in the seas of this planet, and although all the earlier speciesand
genera are extinet, yet the order still exists, and is represented by a single
=pecics so far os is at present known, several specimens of which have been
procured off the coasts of Barbadocs, Martinique and Nevis. In & work
upon the recent and fossil species published several years since in London,
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the authiors state that * the twospecimens of this crinvid, Pentacrinus capué
Medusee, now in the Bristol Tustitution, were taken in the Caribbean sea,
off Barbadoes; and Mr. Scutchbury inforns us that he has reasun to be-
lieve they were taken by the fishermen at a depth of from fifty to ecighty
fathoms, in clear water with a rucky bottom.  The side arms, and probably
the rays, encircled the fishing lines and elung with such tenacity thul on the
fishermen drawing up {heir lines the columus buecame fractured, so that the
upper portions of the animals were taken into the boats, and the lower puts
left attached {o the rudky bed of the sea, thus in o great measure proving
that they were fiaed by an indurated base of calearous matter.” #

"The structure of this existing speeics of the Crinoidea is of the most
simple radiated character. It has a five sided column—five plates in the
pelvis—five rays which are free nearly to their base, and three plates in each
of the Primarivs.  They are all subdivided several times, and form numer-
ous featber-like arms.  In all the formations, from the Lower Silurian up to
ihe most recent, we find Crinoids, with the same structure of the rays, and it
may therefore be regarded as the typical or model form.

There are, husever, many gencra which eahibit this plan of organization
in a greatly modified condition. For instunce, the genus Platycrinus has «
pelvis of only three picces, and these are ofien auchylosed into one, aund
although it bas five rays, yet they consist cach of one very broad plate at
the base and resting upon it a very narrow one, from the sloping upper sides
of which spring the s¢eondary rays.  The genus Cyathoerinus has twoscries
of pelvic plates of five cach, and with {he rays similar to thuse of Platyeri-
nus, but with the addition of a large abduminal plate between two of the
rays on one side-  In these and most uther genera, no matter how widely
differing from the typical form, the radial system can be traced more or less
distinetly. In this work, we propose to desiguate the diffaent plates of the
rays by numbers, as fullows. The buttom or basal plate of each ray, 1st
Radial, the nextaboveit 2nd Radial,and thenext 3rd Radial.  The secondary
rays will be numbered in the same maoner as 1st, 2ud, 3rd, and 4th Secon-
dary Radials. The abdominal plates between the rays we shall call Interra-
dials. This is in part the systun of numenclature adupted by Professor
McCoy, an cminent Irish Paleeontolegist, in Professor Sedgewick's recent
splendid work, the Brrrisu Parnzozoic Fossis. #

It is a great improvement upon the original nomenclature of Miiler,
who was the first to prepare a work upon the Crinoidea.

In the Pakeonivlugy of New York, vol. 1, five species of enerinites are
described as having been discovercd in the Trenton limestone within that
State, up to the date of the publication of the work, in 1847. In our col-
Iection there arc mure than furty species. about thirty-five of which are from

% Austin’s Monograph on recent and fossil Crinoidea, page 111.

% Where there are two series of plates below the rays, as in Cyothocrinus,
Professor-McCoy calls those of the second series Privary RApiars also. They
do not, however, appear to belong fo the ra{s. There is a ncw Crinoid figured in
Silliman’s Journal of July last, which clearly shews that this part of Professor
McCoy’s system is not capable of general application:

S .
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the neiglibourhood of the City of Ottawa,—two fruin the quarries at Beau-
port, near Quebee, and four or five from other lovulities. It is probable
that the Trentonlimestone will, in course of time, furnish seventy or
eighty species within this Provinee. .

T'he most important Geuus, or the une that contains the greatest number
of speeics, in the rocks of this sectivn of the country, bas been known sinee
the appearance of the work last rferrad to, under the nune of Glyptocrinus,
0 called on accomnt of the stulptured susiave of the specimens first dis-
covered. Many of the strata of limestoue appear to consist principally of
the plates and broken culumns of scveral spedies of this very prolific family.

The body or cup of Glyptucrints consists of five pulvie plates—five pri-

mary rays, with three plates in cacl, und ten secondaiies, with from two to
five plaic. cach, the number for these luttur not Leing the sume in all the
sperics. The spaces between the rays wre filled with mterradial plates to
the upper extremities of the secondary rays.  In cach of thuse spaces, at
the hottem, there is one large interradial ; upun each of these, in four of the
spaces, there are two, and in the fifth two or three.  Abuve this point, they
hecoms smaller and more numerots.  The free wms are long, and cither
<ingle or more or less Lranched. The colamn is round and composed of
1wo kinds of joiuts, those of one kind are much thicher and broader than
1hose of the other, and as they project upon all sides they produce the an-
milaied apprarance seen in the figure beluw.  Sumie of these colunns were
prohably six feot in length,  One of them, in onr possession, is 47 inches
long, and has evidently lost a piece frum euch end.  Toach species of Glyp-
foerimns has a different form of colunn frumn that of 21l the other species, but
<l they are all of the smae strocture, or cumpused of the thin and thick
jointw. They are the mon'liform or nechlaceshaped columiss of paleontolo-
gists, eo called from their resemblunee to a string of beads.  The plates of
the calearous covering of Glyptoeriuus are generally flut and thin. In some
epocies they are rmooth ; inothers varivusly vrnamented by ridges, radiating
aernss them. or by clevated borders round their margins.  These superficial
markings of the plates together, with the furm of the joiuts, the column
and the mode of hranching of {he arms, are the speeific characters.  All the
speeimens of the same species have the same external markings, but all the
individuals of the genus have the same structure of the cap, from the base
np to the top of the primary rays. .

Pig. 3 represents a {fragment of limestone, with fwo of those encrinites
partly imbedded in its surface. It was found in a quarry on the shore of
Brigham’s Lake, a small sheet of water in the Township of Haull, near the
nouth of the river Gatineau. In a spuve of about four yards in length by
three in breadth, upon the surface of a thin stratum of the rock, there were
about twenty crinoids, all of this species, with portions of their columns still
attached. Besides these, there were a number of separate columus Iying
sipnn the same surface, several of them crossing each other, and all more or
less curved. It appears that on thisspot, while it was covered by the ocean,
% small gronp of crinoids had grown, and that owing to some destructive
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cause they all perished at the same time, ‘and were buried by the deposit of
sediment which fell upon them, and formed the thick beds of limestone
found resting upon their remains.

QOutof all procured at this place, however, there was not one which a
palxontologist would call a good specimen.  Thuse figured are crushed, and
have the plates broken, eroded and displaced, so that no regularity in their
arrangement can be perceived. It is only by examining the fragments of .
all the cups found in this locality, and comparing them, and cstablishing
their specific identity with others more perfect, found clsewhere, that they
can be shewn to be individuals of a species of Glyptocrinus.
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Fig. 3.—Glyptocrinus ramulosus. New species, Trenton limestone,
Brigham's Lake, Township of Hull, County of Ottawa.

Description.—The body or cup of this species is covered with smooth
plates, 2nd broadly rounded or obscurely pentagonal at the bottom. The
height is about equalto the diameter at the base of the free rays. Five
strong rounded ridges or keels proceed from the base up the sides, following
the centre of the rays, as shewn in Fig. 2. Upon the third plate from the
base of each ray, the ridge divides into two branches, which proceed up the
, secondary rays to the base of the free arms. There are four plates in each
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of the secondary rays. The pelvic plates are small and barely visible, being
in part concealed beneath the basal plates of the rays. They have a pro-
jection at their bases, which forms a ring all round under the base of the
cup. In some of the specimens this ring is sharp and overhangs, as it
were, the top of the column. In other specimens it is thicker and rounded.
The free rays or arms are, at first, twenty ; two springing from the
top of cach secondary ray. At the height of about three fourths of an inch,
in specimens of the size of thosc above figured, they again divide, a few of
them, however, (the precise number not ascertained) continuing single to
their extremities. They are fringed on their inside with two rows of tenta-
cula, from two-eighths to five-cighths of an inch in Jength. The arms arce
composed of two series of ossicula, which interlock with each other, as
shewn in Fig., 7 where a side view of a portion of an arm, with its tentacula
attached is given. On the back of one of the arms, at its base, eight joints
were counted in thelength of one eighth of an inch. but higher up they are
more numerous. It has not yet been ascertained with certainty Wheti.)er the
tentacula were jointed or not- Iach appears to have four or five joints.

Tigs. 4 5 6 7 8
Fig 4—1Is a very accurate drawing of a portion of the column
immediately next to the base of the cup.

Tig 5—Is a portion of the column several inches below the base
of the cup.

Fig 6.—Shews the crenulated thin piates of the column between
the thicker ones.

Tig 7.—A side view of a portion of one of the arms.

Tig 8.—A seclion across one of the arms ; the two long processes
below are tentacula. The straight line across the
base of the small hal,” circle at the top of this figure
should be arched wpwards to shew the groove in the
arm. .

The columm is round and annulated, the projecting rings being very-
<lose to each other, and most of them thin and sharp at the base of the cup
and for a short distance below. They are farther apart and their edges ave
thicker and rounded, or slightly notched in the remainder of the column.—
At the distance of ten inches from the base of the cup, and thence down-
ward, there are from 16 to 20 annulations in an inch on an average in several
specimens.  Between the annulations, the column is composed of thin plates
with crenulated edges, the angles fitting into each other, as seen in the en-
larged figure 6 above. There are from five to ten of those thin plates be-
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tween cach two of the projecting rings. When the number is thus large,
one of thein in the centre increases in thickness, and forms a new annulation.
The edges of the rings are bent very slight downwards, and each alternate
one (in all the specimens examined,] in the lower part of the column is notched
on the underside, as seen in fig 5. The colwnns are much larger at the top
than at the bottom. One specimen tapers from one fourth of an inchat the
base of the cup to one cighth, at the distance of fiftceninches below.  Others
hecome more rapidly small, while some of them are more gradual in their
decrease. The length for (ndividuals of the size above figured would be from
twenty-four to thirty inches.

The form of the alimentary canal varies a great deal in- different parts
of the same columa, being in general more or Iess star shaped with five rays,
Dbut sometimes circular. 'The separate thicker joints arc usually seen in the-
shape of a flattened ring with the outside margin thick and rounded, but
thinned down to & sharp edge around the perforation in the centre.

We think this species grew to a great size, there are columns in the
I'renton Limestone on the Ottawa river more than half an'inch in diameter
at the larger or upper cxtremity, and which when perfect appear to have
been six fect in length.  Their furm is the same as in this species, except
that the amnulations are not notched at the edges. The plates of the cup
are sinooth—the ruys are keeled—there are four plates in cach of the sccon-
daries—tlic arms are branched and composed of very numerous thin and flat
joints. We thiuk these are large full grown specimens of G. ramulosus.

The ecxceedingly prolific genus Glyptocrinus was established by
Professor ILall, in 1847, in the first volume of the Paleontolozy of New
York, and he there describes a very heautiful species G. decadactylus from
the Hudson River Group. Afterwards, another species, G. Basalls, waz
found in North Wales, at Alt, yr Anker, Meifod, Montgomeryshire, in
Lower Silurian Slates of an age nearly the same as that of the Trenton
Limestone. Tt is described in Sedgewick and McCoy's British Palxozoic-
Rocks, page 87. A figure of the same species is given in Sir Roderick
Murchison’s new work, StLuria, page 180, where it is staied that «fine
specimens are to be seen in the Cabinets of the Museum of Geology in Jer-
myn Street, and in the Woodwardian collection of Cambridge.” The sur-
faces of both of these species are ornamented with radiating bars or ridges
which cover them with a net work of triangular spacés. The name of the
genus, Glyptos, “sculptured” and Krinos, «lily,” was suggested by the
beauty of this peculiar ornament. Our species differs from both, not only
in its smooth plates but in many other respect, and it is therefore to be con-
sidered new. Tt is proposed to designate it Ly the specific name ramulosus,
in allusion to its branching arms.

There is another species of Glyptacrinus also of great size, bui with
the plates of the cup bordered by an clevated margin.  Only one head of
this species has been found.

Professor Hall has figured and described an encrinite under the name

.of Schizocrinus nodosus, the columns of which have the same structure ang’
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form, nearly of joints, as the new species above described, The annulations
are further apart, however, and if we understand figure 10, on plate 27 of
the Pulxontology of New York, the notches are upon the upper side of the
rings instead of the lower, as in this species.  We have seen many columus
of G. ramulosus, which appeared to be perfect at their lower extremities,
as they were tapered down to a very small size—but have never met with
one still attached to therock. We cunnot therefore say how it wasattached,
whether by a branching rovt or by an expanded base, as in many other
specics.  They are usually fuund coiled up, aud the centre of the coil being
the small end.

ARTICLE VI.—Fossds of the Upper Silurian Rocks, Niagare and Clintor
Groups.

The fossils figured upon the plate opposite this page, are somewhat
eommon in the Niagara and Clinton groups, two formations which constitute
the most important portion of the Upper Silurian of Canada, so far as
pakeontulugy is concerned.  These rochs cross the Niagara river, from the
State of New York into Canada, in a narrow belt, which pursuesw westerly
course through portions of the Counties of Welland, Lincoln, and Went-
worth, to the City of amilton, and then turning to the north, stretches
away through Ialton, Peel, Wellington and Grey, to the Georgian Bay.
Along this line of country a rich harvest of Lbeautiful fossils may be collected-
"Those upon the plate are :

Tig. 1L.—Favosiles Niagarensis.

«  9,—Pentamerus oblongus (dorsal view of a large specimen.

«  3.—Ditto ditto  (side view of a small specimen.)

T« g—[chthyocrinus laevis.

¢« 5—Slrophomena depressa.
«  6.—dAvicula emacerata.

«  T—Phacops imulurus.

Fig. 7 exhibits the form of a trilobite, closely resembling Placops
caudatus, a specics very common in the Silurian rocks of England, and one of
the most celebrated and best known fussils of this remarkable tribe in the
world. Our specics is of an clongated oval shape, with the tail prolonged
into a sharp spine, and with a short rounded point in the ce 2 of the front
margin of the head. There are clevensegments in the thorax, fifteen in the
central, and cight in each of the luteral lubes of the tail or pygidium. The
head is in the shape of a crescent, with the posterior angles extended back-
wards, and forming two sharp points. The glabella cunsists of one large
elliptical Iobe in the front, and three smaller lubes Lehind, which are elon-
gated in a direction across the head, between the eyes.  Tach of the latera ]
segments of the body is obtusely pointed,—bent downwards at its outer
extremity, and grooved upon its upper surface for a distance of vwo-thirds of

s
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its length from the central lobe of the body outwards; the lateral segmenta
of the tail are also grooved, and terminate in a thickened continuous mar-
gin which horders the whole of the posterior edgy, and is cxtended into the
terminal spine.  The tail, pygidium, or caudal shield, as it is variously
called, consists in the trilobites of only one piece, and what appears to beits
division into segments are only furrows in its surface, arranged in the
dircetion of the articulations of the body. In a recent large work upon the
trilobites of Bohemia, (Systeme Silurien de la Boheme) its Lditor, M.
Barrande, shews that the young animals have but two or three segments in
their body, and that as they become older others are developed out of the
caudal shield. The front part of the shield is first furrowed across, and in
<course of time this furrow deepens, until it finally cuts off a nuw segment,
which thereafter belongs to the body. One segment after another thus
separates itself from the tail, until the animal has attained the number of
the adult individual. T many genera of trilobites, such as Calymene and
Phacops, the furrows upon the pygidium appear to mark out so many seg-
ments of the body, which never become completely developed. In others,
such as Isotelus and Ilienus, the tails are smooth, and not at all, or only
very slightly furrowed.

The eyes of this species are of a crescent form, with the convex curve
outwards, and they are on this side, the outside, covered with numerous
small Jenses. The strncture of this organ is thus compound, like that of
certain inseets. In Phacops caudatus, the English species, there are
“ about 240” in each cye,¥ and it is probable that the American species has
near the same number. This is the most abundant trilobite in the upper
silurian rocks of America. In Hall's Paleontology, it is called o Phacops,
but in the more recent classification, adopted by Mr. Barrande, in the work
above quoted, that genus is divided into two, Phacops and Dalmanites.
It is in the latter genus that our species will most probably be classed here-
after. :

Phacops from the Greek Phakos, & “lens ;” and Ops, the “eye.”—
The specific name is probably from Limulus, the “king arab,” and Oura,
a “tail ,” this trilobite having a tail like that of the king crab.

Pentamerus oblongus is a fossil shell peculiar to the Clinton group,
and of a very variable form. It is generally of an oblong oval shape, with
a surface either smooth or but slightly marked by faint concentric lines. In
old full grown shells there are several concentric ridges, indicating stages
of growth. Professor Hall says : “ In the smaller and medium sized forms,
the shell has a general oval or ovate form, sometimes slightly trilobate at
base, it is so much depressed, that the thickness or depth of hoth valves ig
only about half the width. This proporfion sometimes continues even in
very old shells, the trilobate character of the base being often very conspic-
uous. In the majority of the specimens, however, the valves become
gradually more gibbous as the shell increases in size, and the trilobate

* This is the number given by Mr. Salter, in the 2nd Decade of the Geological

Survey of England, and he states that the number 400, given in Buckland’s
Bridgewater Treatise; was probably intended for both eyes,
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character may be either preserved or entirely lost. Although the general
and prevailing form is oval or ovate, yet we not unfrequently mect with
forms that are roundish, and the ventral valve wider than long.” Iigures
2 and 3 arc examples of two of the shapes in which this species occurs. It
is very abundant in the Clinton group, and is also found in the Caradoc
formation in England.

Pentamerus, Greek ; 5-partite, in allusion to the 5 chambers inside
of the shell of this genus.

Iehthyocrinus laevis—The encrinites of the genus Icthyocrinus havea
round slender smooth column, five plates in the pelvis and five primary rays,
but no interradial plates as in Glyptocrinus.  The rays are subdivided into
secondarics, tertiaries, &c., at irvegular intervals, and the free arms are com-
posed of single flat plates, like those of the cup below, It does not clearly
appcar from the deseriptions of this genus given by the different authors,
whether or not, the primary rays cousist always of three plates.  Professor
McCoy says three, but Professor Hall says that the first subdivision takes
place upon the fonrth or fifth plate from the pelvis.  This species is very
often found with its arms folded w» over the summit. It is considered by
some geologists to be identical with the I pyriformis of the Dudley Lime-
stone in England. It certainly resembles it very much.  Sir R. Murchison
zays the English species “extends its range to North America,” having
allusion, no doubt, 1o the one now under consideration. Itis found in the
Niagara shale at Lockport, and will probably Le discovered in Canada—
"The name appears to have been derived from Icthys, a fish; and Krinos, a
lily; Leevis, smooth.

Strophomena depressa,fig 5, s a fossil of a genus closely allied to Lepte-
na. It has a straight hinge line, the surface of theshell is flat and furrowed by
strong concentric undulations, and the marginac the sidesand baseis abruptly

"bent down. It is often the same breadth above as it is at the base, and it is
then of a square shape, with the two lower angles rounded.  The surface is
also marked by radiating lines; fig 5 is a specimen full grown, but they are
sometimes much smaller and not so broad above in proportion to their size.
This species is also known by the name of Leptena depressa.

The generic name Strophomena is derived from the Greck, strophes,
bent ; and mene, crescent, in allusion to the shape in which one valve is
bent under the other. In the first reports of the New York Geologist, this
fossil is called Strophomena depresse. In the second volume of the .
Palzontology of New York, it is designated Leptena depressa. In a
recent and beautifully illustrated memoir upon the Brachiopoda of Great
Britain, by T. Davipsox, Esquire, F. G. S., published in the works of the
Palzontographical society of London, the genus Leptena is divided, and
this species falls back into the section Strophomena, which will henceforth
most probably, include several other American fossils now classified in the
genus Leptena. This fossil is also known as Leptena or Strophomena
rhomboidalis,
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It has a very eoxtensive geological range.  Sir R. Murchison says :
“ The universally spread Leptena depressa, now more correctly referred fo
the genus Strophomena, extends upwards throughout the whole series from
ihe very oldest beds of Llandeilo to the upper Ludlow rock.”--Sieria,
page 186, Professor Hall says : « This species hus awide range, occurring
in the Clinton gronp, and ranging to the Uppur Helderberg limestones; and
if we include the similar or identieal species Leptena tevuistriata as the same,
we have the example of a species ranging from Lower Silavian to Devonian,
and traversing three systems of strata."—PiL.zoxtoLosy oF New Yok,
Vol 2, page 258.

Avicula emacerata (Fig. 6)is a very prefty shell, not uncommon in
the Niagara group.  Prof. Hall, says — It is casily recognised by ils
left valve (the one figured} the strong rays of which are regulwiy cancel-
Inted by concentric strie.  “The right valve israrely seen; and i appears to
have been extremely thin and fragile, nearly or quite flat, marked on the
body of the shell by concentric lines only, whiie the wing has semctimes a
few obsviete radiating stri.  Tu eonsequesies of dke depressed form of this
valve, the line of separation between the winwe and the body of the shell is not
distinedy marked.”  The extent of the prsterior wing. the long projecting
point above in ihe firare, s variable, and the aaterior wing, or that at the
Iefi anzle above in the figave. is sometimes curved downwards.

Aeteule, - a little bivd ;7 Enacerat, thin.

Fueosites Nicgarensis—Lig 1 isan exampie .. a very extensive
aroup of corals, aburdant in the Silurian rocks.” They arve usually met with
in the form of yowrded or irrepelar shaped hudios, cosered all over with an-
antar cells, and thus have the appearanee of petrified honey combs. Each of
these celis, however, is the stony tabelike sheleton of wne of these 1narine
animals, which, in the present age, faraish by their growth, materials forihe
extensive coral reefs of ihe tropical oceans.  As the corals, on account of
their abundance, require much consideration, we shall in another place °
eater inlo the examination of their structure somewhat in defail, and shall
defer until then any further notice of the species figured in the plade.

ARTICLE VIH.—XNatural Hislory of the Moosc Deer, Alces Americana.

"There ave. according to the more recent systems of classification, foriy-
two speeies of ruminating animals properly included within the limits of the
family Ceavine.  The greater number of these are remarkable for their
beauty, strength keen sense, of sight amd smell, and above «ll for their
swiftnessin flight.  They are in general of an agile graceful ferm, with a
slender but muscular neck. small tapering head, large lustrous eves. and long
sinewy and powerful legs. their principal protection against their enemies
being in wpeed.  Cerfain species herd together in vast droves, preferring
wide grassy plains, open foresis and hills of low elevation, but never frequent
rozged and high mountains, like the chamois and goat.
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The males, and in some species the females, are provided with solid
bmnching horns or antlers, which fuil off and are rencwed each year, hecoming
Iarger and more numerously branched as the age of the animal iucreases.—
The greater munber of deer alsvo have immediately below the eyes, lachrymal
sinuses or “ {ear pits” as they are someiimes called.  'Lhese consist of small
oval sues or folds of the skm, constituting cavities of greater or less depth,
the size varying with the species or individual.  The function of these organs
has not yet been ascertained.  Many zoologists suppose them to be insome
way courected with the respiration of the animals, enabling them {o breath
more freely in their Jong flights, while others imagine them to be accessary
to the sense of smell or sight.  Notwithstanding these opinions, however,
they do not commmnicate with cither the eye or the nosiril, and it is
quite clear that their use in the physiological economy of the animal, is not
at all understood.  They may be obzerved immediately below the eyes of
the common deer of Canada.

The deer are distributed over every guarier of the world with the ex-
ception of Australia and the central regions of Africa.  Ninespecies, belong-
ing to three genera, have been deseribed as inhabiting North America,
and of these, six speeies range info the British possessions, the other (hree
being confined to the South Western portion of the continent, in the region
of Oregon, California, and thence southwardly. We shall, in the following
articles, give an account of those found in the British territories, commencing
with the Moose.

Arces Amerrcava.
The Moose Deer, the largest of the family known in the world, is still

NotE~The following are the decr of North America ¢—~I1. The Barren
Ground Caribon (Tarandus ardticus.) 2. The Woodland Caribon Turandushas-
talis) 3. The Mcose Deer (dAlres Americana) 4. The Wapite or Canadian
Stdg (Llapies Canadensis.) 5. The Mule Deer (Cervus macrotis.) 6. The
Common Red Deer (Cervus Virginiauus. 7. The Black Tail Deer (Cervus
Lewisii.) 8. The Long-tailed Deer (Cervus leuwcurus)) 9. Richardson’s Deer
(Cervus Rickardsonii.)

The moose deer has been deseribed under a variety of names. Until lately it
was included within the genus Cervus, but at present the best authoritics appear to
be of opinion that the European Elk and the American speciesare sufficiently dis-
tinct from other members of the deer tribe to constitute a genus by themselves.
When we look at the huge size, short, stift neck, and long flexible upper lip of the
moose, the animal certainly appears to be of @ structure widely different from that
of the long necked and graceful deer most common in our forests. In the arrange-
ment of the decr, in the English Encyclop:edia of Natural History, just published,
the European ellc is called Alces malehis, and the editors appear to regard the
American mooseas the same species. Perhaps it is; but as it has always been
found, heretofore, that no matter how much the animals of the two continents may
resemble cach ather, when actual specimens are placed side by side and compared,
the result is @ separation of the specices, it appears to be the better course to con-
sider these animals distinct, until the contrary is proved. In a paper by Professer
Baird, of the Smithsonian Institution, the moose is called Alees Americana, and,
it is very probable that this name will be retained.

Alces, Lating an elk. DMoose is from an Indian word, moussee, ¢ the cater.”?
Baffon calls the animal, the Eland or Orignal. The Freach Canadians also
recognize it by the latter name. N

“The articles on the deer of British North America, mn this Journal, will be

‘compiled from DeKay’s Natural History of New York.—Audubon & Bachman’s
Quadrupeds of North America,—Proceedings of the Acadamy of Natural Sciences
of Philadelphia, and various other books and periodicals. .
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found in the unsettled portions of Canada, Nova Scotin, New Brunswick,
and the north west territory. The superiority in size possessed by this great
animal over all other deer, is not accompanied by a corresponding increase
of beauty. All who have examined those usually to be seen in confinement
at the cities of Montreal and Quebee, will acknowledge that the mooseisnot
a remarkably good looking animal. A full grown moose is of the size of a
Jarge horse. The body and neck are both short and stout, and the latter is
covered with a thick mane of strong hair.  The legs are long and clumsy,
the head enormously large and not gracefully pointed as in other deer, but
semewhat resembles that of an immense roman-nosed horse. It is fer-
minated over the mouth by a long flexible upper lip which forms a moveable
snout, like a short blunt proboscis.

This peculiar shapeof the head, its narrowness below the eyes, and greater
size at the mouth, gives to the moose a very ungainly appearance. ‘The
nostrils are very long, and the eyes are small in proportion to the size of the
animal, and somewhat deeply sunk into 1he head.  The carsare about twelve
inches in length, and the fect are cleft so far up {hat the hoofs separate
widely in walking.

In winter the moose is covered with long coarse hair, and in summer
with a shori glossy coat. The colour is generally blackish, brown, or black,
lighter under the belly, on the nose. and inside the cars. There is along
tuft, eight or ten inches in length, hanging down beneath the jaws in the
young moose. Some of the individuals are of various shades of grey, and
it is said that these are the largest, someiimes attaining the height of eight
feet, and weighing 1500 lbs.

The gigantic horns of the moose are well known in almost every town
of Burope or America where fhere is a museum. It is difficult to believe
that those enormeus solid appendages ave the growth of = single season, and
set the fact is too well established to admitof a doubt. Ouly the males are
provided with them, and no matter how large they may be, they grow to
their full size in about {welve or fourteen weeks. * On the young moose, one
year old, they “ are merely short knobs ; # 'y increase in size after cach
annual shedding, and after the fourth year become palmated, and may be
termed full grown about the fifth year. The palms are, on the widest part,
on a moderate sized male, about 11 inches wide. The space between the
roots, six or seven inches. A very large pair measures over five feet
hetween the tips, and will weigh 60 or 70 pounds. They begin to sprout
in April, and fall off in December or January. It js said that their growth
i3 complete in July, when the velvet pecls off. and they are then white, but
afterwards become brown or yello.  From one to three poinis or short
prougs are added to the palms each year, so that the age of the animal is
not indicated by tke number of these prongs as is generally supposed.

In fighting witheach other they use b tns and feet, but in con-
fending with dogs, only the latier, with which tney strike tremendous blows.
Their pace is a long swinging trot, which they can keep up for several hours
in succession.
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Tho following intercsting account of the habits of this famous deer is
from Mr. James E. Powell, a hunter in Maine, and was, read before the
Philadelphia Academy of Natural Sciences, in June last :—

« In regard to the moose, I speak of it only as I am acquainted with
it in this State (Maiue), other latitudes causing some shight variation in its
habits.

“ When the snows have left the ground entirely bare, which, in the
favorite haunis of the moose, happens about the middle of May, they leave
their winter haunts and approach the marshes, ponds and rivers, where they
come to search for their summer focd, cousisting of all the various aquatic
plants which flourish in this region. Their favorite food, however, is the
water lily and rush, in all their varicties, and at this season they crop them
as soon as they appear, close to the boitom, {requently holding their heads
under water. a minute or cighty seconds, and often wading in water so deep,
that when they put their heads down under the surface, to obtain the small
lily leaves or to dig up the root of the plant (which they often cat at this
season), before the leaves are plentiful, only a portion of the back is visible.
About this time the fernales go apart, secking the most impenetrable thickets
that border on or near water, and there bring forth their young ; those of
three years old and upwards almost invariably producing two.  Still I have:
occasionally, but very rarely. secen and known three at a birth. Those of”
two years old never produce more than cne.  They shed their coats of long,
vough hair, too, at this period, and are soon covered with short, smooth, fine
hair. of a dark brown color, which, however. soon becomes a jetty, glossy
black on the sides and back, and grey on thelegs (with the exception of one
variely of the animal, which is of a grey colour, and which is now very
scarce here.  As the scason advances, the moose frequent the water stiil
more, and remain in it longer at a tine. In May, or carly in June, they
seldom stay in it more than half an hour at once, but in July and Angust
they sometimes remain in the water several hours, and also frequent the
waters very much during the night, especially in hot, dry, suliry weather, or
thunder storms, which they seem particularly to delight in, swinrming back
and forth, apparentlyin a high state of enjoymeut. During these visits to
the water, the female sceretes her young with great care, to protect them
from- the ferocity of the old males that would destroy them. For this
purpose they commonly sclect a very dense clump of large bushes, or a
spruce or fir thicket, which, from its density, prevents the male from reach-
ing them, on account of his horns, which generally sprout in April. They
grow rapidly, and are very tender and easily hurt at this time. By Septem-
ber the horns are out of the velvet, and have acquired hardness, and towards
the close of this month the moose leaves the water for two or three weeks
and resort to the mountains. At this period the males are frequently very
fat, (I ha ~ killed them with nearly three inches in thickness of fat on the
rump,) and arc often very fierce and savage, sometimes even aftacking the
bunter, but in the course of a few weeks they become thin and poor, in con-
sequence of their continual roaming and their many combats. They also



54 Moose Deer,—.dAleces Americana.

neglect food at ihis time. At this period the loud hellow of the male is
trequently heard and distinguished by the watehful hunter at the distance of
two or three miles, in the stillness of night.  I'he males also make another
noisc, which, from its peculiar sound, the hunters call chopping; it is pro-
duced by forcibly bringing together and separating the jaws ina peculiar and
singular mamer, and (as its name implics) resembles the sound of an axe,
used at o great distance.  They also emit a variety of strange sounds and
cries.  When they relurn to the water they spend a great deal of time in it
for o, week or two, but afterwards they gradually shorfen their visits, until
the sharp frosts set in. Still, they oceasionally come into it till ice forms
an inch thick during the night. Then they Ieave and return fo the moun-
taing, where they seleet their fail and winter haunts, roaming about and sub-
sisting on the bark of small trees, which they peel or gnaw off, and ihe twigs
of the fir free and other woods. When the deep snows fall, they select a spot
well adapted to their wants, and commence 1o browse and peel inore closely.
This is called ¢ yarding,” and as the snow deepens and crusts form on its
surface, they peel and break down bushes and ;browse closely, in preference
to wallowing through the snow in search of choicer food. A *moose yard’
frequently oceupics about vne Inndred acres, more or less, but the l-tter fow
weeks of the season is frequently spent onan area of ten acres, or less.  The
old males and females never ¢ :ud together, but sometimes the young ani-
mals are found occupying the same - y.ud.’ $3till they ave seldom found in
close company.  The females and their calves frequently yard together, the
calves remaining with the muther one year.  The oldest males invariably
yard alone, choosing sume lonely knoll or mountain peak, where they reside
1 utter solitude. Indeed, as age inereases, the moose becomes moresolitary
in his habits, avoiding the cummon resurts of other moose, and frequenting
some lone little pond or stream.  The moose of two aud three years old, also,
often yards alone, but the males between fhe ages of three and ten years arc
very gregarions. T have hnown as many as ninein oneyard.  When hunted
at this time (deep snow,) they go off in Indian file, each mouse stepping
accurately in the foof-prints of its predecessor, sv that auy but an experi-
enced hunter would sear ccly suppuse that more than vne mouse had passed,
when perhaps six or <even had gone in reality.  Still, when they are closely
pursued, and the one that is first buecumes tired, (in cunsequence of having te
break the way through the snow,) that vue turns vat a very little, and (the
_rest having past him) bring up the rear.  Su they change in rotation, the
males showing the mast chivalruus spirit in aiding the fumale or the weaker
ones, gnmt*hm(‘ﬁ too, they break their vrder of guing in ankwardly pass-
ing a tree, when hard pressed, some guing on cach side, but instantly falling
into line again when the ¢bstacle is pa.ssul. At this scason the spll\chorn,
or two year old male, is noted as affurding the lungest and most difficult
chase, and ke oldest male fur making the most gallant fight.  In fact, they
often refuse o run at all.
“ A “mocse-yard' presents a strange sight to those not familiar with it,
with its broken bushes and peeled trees ; for sometimes, when the snow is
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very deep and difficult for them to get through, they break down and browse
closely the tops of young fir trees five or six feet from the ground, and where
they are two or three inches in diameter. They also reach up and peel and
browse ten or twelve feet high above the ground, raising the fore legs and
allowing the weight of the body to rest on the hind ones. Although so fond
of browsing the fix, they never eat the bark of it, yet they seldomn kill any
other tree, as they generally peel only one side of those they use for food ;
they also break down the bushes inone direction, pulling them towards them ;
50 that the direction the moose has taken is known to the hunter by this
sign, when he first approaches a ‘yard’ The young fic-trees are killed by
the males rabbing their heads against them, instinet teaching them in that
manner to apply the balsam of fir (which possesses great healing powers) to
the sore and tender places caused by the loosening and falling off of the
horns. .
“ The favorite winter food of the moose is the twigs of the fir tree and
the bark of the mountain ash, and of a species of dwarf maple, and the young
twigs of the ¢moosewood.’

“During the summer the females are often seen accompanied by their
two calves, but in the winter there is seldom more than one calf found with
each female. From this I infer that the young of the moose are subject to
many dangers. The female gives an abundance of milk, and the growth of
the moose is very rapid for the first three years. It possesses immense
strength and is capable of enduring long continued exertion and very great
fatigue. Tt consumes very little food in proportion to its size, and, during
the winter, seldom drinks, quenching its thirst with snow. Yet it very
often chooses its yarding place near or on some little streamlet, perhaps on
account of its favorite maple being most abundant in such places.

¢ The age of the moose is not great. I have never known but one to
attain the age of twenty years; in fact, it is a rare and uncommon thing to
find one that has attained the age of fifteen years. It possesses a quick ear
and very strong, keen scent, and differs from most other wild animals in re-
gard to its desire to attack a person bearing a torch, or rather the torch it-
sAf.  For instance, in hunting on a dark night, in & canoe, on the water,
when in pursuit of 2 deer, &c., a flambean, or torch, or candle, can be used
to great advantag>, the animals being apparently bewildered or fascinated
by the bright, steady light which approaches them so noiselessly and still ;
but 3¢ moose, as soon as he perceives it, approaches it, quickening his pace
as he comes nearer, till (unless utterly disabled by the deadly rifie shot) he
charges full upoa it, destroying the canoe, and frequently injuring its occu-
pant. However, with the extinction of the torch his fury ceases. The
moose is casily tamed, and when domesticated, exhibits much sagecity, and
has, if well treated, a very affectionate disposition. I kepta young one (one
year old) a short time, which manifested as much docility and affection as a
pet lamb.  But when #nsulted or injured they are very revengeful and ng-
forgivivg. In reference to which I will relate au ancedote,

5
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“The moose above alluded\to was a great favorite with a young girl;
who used to visit him.several times a day, playing with-him.and giving him,
such delicacies as were most grateful to his epicurean. palate (by the way,
he-acquired & strong predilection for boiled, mashed potatoes,) and the moose
always showed the grentest pleasure when she was present. But oneday, in
a frolicksome mood, she bound some gaily colored ribbonsin her hair, leaving,
the ends loose and fluttering, surmounting the vhole by a tall and flaunting
plume.  Thus attired she stowly approaclned the moose,. while we stood:
watehing and wondering how he would recognise her.. At length, gently:
and in perfect silence, shestood beside the moose, and he slowly and haughtily
turned his head, surveying her strange appearance with. the most ineffable
contempt. At last, uttexly unable to repress her mirth at the ridiculous
seene, she gave way to.a fit of loud. joyous mcn:iment.‘ The wonted sound
scemed to affect the moose, and he partially turned his head away, then took
another survey of her strange appearance and his eyes-suddenly lit up witha
red savage, fiery light, and. he struck her forcibly with his fore foot, and,
had it not been for instant assistance, would probably have killed.her. He
never afferwards would permit her to approach him, showing signs of dis-
content and anger if she came witliin ten or twelve rods of him, and if (when
at liberty in the field) he eversaw her lic would instantly rush to attack her.
Two or three times, when escaping into tlie house, she had not thue to shut
the door, and thie revengeful beast followed her into the rooms, to the great
detriment of the furniture. "We Lave often hieard of o bult in a crockery
shop, but fancy a moose in a parlor. .And'if I was not present, no other
person could ejéct him, but he would.instantly come.at my call and be obe-
dient and submissive ; and ifat any time this strange creature fancied itself
not sufficiently noticed or petted by me, it would utter most piteous cne&
until it attracted attention.

“The animal in a wild' state is very lithe and’ supplé, turning. itself
about and bending its form as easily as an ordinary dog, frequently standing:
in the most singular-postures. It also frequently crawls onits knees, to pass.
under 1gs, &e., and drinks, in very shoal water, in‘the same position:”

_ Infeeding, they use their Jong upper lip'to clasp the twigs and leaves:
In peeling the branches and small saplings, tlicy place the hard roof of tlie
mouth upon .one side and the teeth of the Tower jaw upon the other, by which
meaus they speedily strip off thebark.

The following account of the methods of hunting the Moose was writ-
ten by Mr, Kendall, of Quebee, and published in .Audubon and Bachman’,
Quadrupeds of North A'merica :—

. ¢ The seasons for hunting-the moose are March and September: Tis
March, when the sup melts the snow on the surface and the nigats are
frosty, a crust is formed, which greatly impedes the suimals progress,.as it
has to Lift its feet pm'pendmdarly out of the snow.or cut the.skin.from 1t&
shanks by coming in contaet with the icy surface. -

“It.would be uscless to folloyy them when the snow is- soft, as:theit-
greakstrength enables them to wade through it without any diffculty.. I

o
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you wish to see them previous to shooting them in their “ yard,” it is neces-
sary to make your approach to leeward, as their sense of smelling and
hearing is very acute; the crack of a twvig will start them, and they are
seldom scen any more, until fatigue compels them to knock up, and thus
ends the chase. Their pace isa Jong trot. It is necessary to have two or
three small curs (the smaller the better), as they can ran upon the snow
without breaking through the crust ; their principal use is to annoy the
moose by barking and snapping at their heels, without taking hold. A
large dog that would take hold would be instantly trampled to death. The
“males generally stop, if pressed, and fight with the dogs ; this enables the
hunter 1o come up unobserved and despatch them, Sometimes they are
killed alter o run of an hour, at other times you may run them all day, and
have to camp at night withbout a morsel of provisions or a cloak, as every-
thing is let go the moment the moose starts, and you are too much fatigued
1o retrace your steps to procurc them. Your only resource is to make o
huge fire, and comfort yourself upon the prospect of plenty of moose-meat
next day. As soon as the animal finds he is no longer pursued, he liea
down, and the next moruing he will be too stiff to travel far. Genemlly, a
male, female, and two fawns are found in a ‘ yard.

“ When obliged to run, the male gocs fisst, breaking the way, the
others treading exactly in his track, so that you would thmk only ene has
passed. Often they run through other ‘ yards,” when all join together, still
going in Indian file. Sometimes, when meeting with an obstacle they can-
not overcome, they arc obliged to branch off for some distance and again
unite ; by connecting the different tracks at the place of separation you
may jndge pretty correctly of iheir number. I have seen twelve together,
and killed seven of them. ‘

“ A method of hunting this animal is as follows :

“ In Scptember, two persons in a bark canoe paddle by moonlight along
the shore of the lake, imitating the call of the male, which. jealous of the
approach of & stranger, answers to the call and rushes down to the.comhat.
The canoe is paddled by the man in the stern with the most death-like
gilence, gliding along under the shade of the forest until within short shooting
distance, a3 it is difficult to take a sure aim by moonlight ; the man in the
bow generally fires, when if the animal is only wounded, he makes imme-
diately for shore, dashing the water about him into foam ; he is tracked by.
his blood the next day to where he has laid down, and where heis genem.]ly
found unable to proceed any further. Many arc killed in this manner in
the neighbourhood of Moose River every season.

“ IIunbers sometimes find out the beaten tracks of the moose (general!y
leading to the water), and bend down a sapling and attach to it a strong:
bempen noose hanging across the path, while the tree is confined by another-
cord and & sort of trigger. Should the 2~imal's head pass through the
dangling snare, he generally makes a struggle which disengages the triggery
and the tree springing npward to its perpendicular, lifts the beast off his
legs, and he is strangled !”
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Sir John Richardson states that in the more northern part of Nortli
Auierica the Moose is a very solitary animal, more than one seldom being’
seen at o time unless during the autwmn. ¢ Xt hag the sense of hearing in
very great perfection and is the most shy and wary of all the deer-species,
and on this account the art of moose-hunting is looked upon as the greatest
of an Indian’s acquirements, particularly by the Crees, who take to them-
selves the credit of being able to instruct the hunters of every other tribe.—
The skill of a moose-hunter is most tried in the early part of the winter ; for
during the summer the moose, as well as other animals, are so much tormen- *
ted by musquitoes that they hecome regardless of the approach of man. In-
the winter the hunter tracks the moose by its foot-marks in the snow, and it
is necessary that he should keep constantly toleeward of the chase and make
his advances with the utmost caution, for the rustling of a withered leaf or
the cracking of a rotten twig is sufficient to alarm the watchful beast. The,
difficulty of approach is-increased by o habit which the moose-deer has of
making daily a sharp turn in its route, and choosing a place of repose so
near some part of its path that it can hear the least noise made by one that
attempts to track it. To avoid this the judicious hunter, instead of walking
in the animal’s footsteps, forms-his judgment from the appearance of the
¢country of the direction it is likely to have taken, and makes & cireuit to

" leeward until he again finds the track. This manceuvre is repeated until be
discovers, by the softness of the snow in the foot-marks and othersigns, that
he is very near the chase. He then disencumbers himself of everything that
might embarrass his motions, and makes his approach in the most cautious
manner. Ifhe gets close to the animal’s lair without being seen, it is usnal
for him to break a small twig, which alarming the moose, it instantly starts
up, but not fully aware of the danger squats on its-hams and voids its urine
preparatory to sefting offt In this posture it presents the fairest mark, and
the hunter’s shot seldom fails to take effect in 2 mortal part. In the au-
tumn the bucks lay aside their timidity, and attack every animal that comes
in-their way, and even conquer their fear of man himself. The hunters then
bring them within gun-shot by scraping on the blade-bone of a deer and by
whistling, which, deceiving the male, he blindly hastens to the spot to assail
his supposed rival. If the hunter fails in giving it a mortal wound: as it
approaches, he shelters himself frox its fury behind a tree, and I have heard

~ of several instances in which the enraged animal has completely stripped the
bark: from the trink of & large tree by striking with its fore feet.

“The flesh of the moose is very good, though the grain is coarse, and
it is much tougher than any-other kind of venison. The nose is most excel-
lent; and asis a]so the tongue, but by no means so fat and delicate as that of
tlig-common deer (caribou.) The fat of ‘the intestines is hard, like suet;
but all ‘the external fat is soft, like that of = breast of mutton, and when put
" into & bladder is 4s fine as marrow. In-this they-differ from all the other
" gpecies.of the deer, of which the external fat is ashard as that of the kidnics.”

Tlie skin of the moose deer, when properly dressed, makes very good
moceassins, mittens, leggins, and other articles useful in 2 cold cifmate
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The question whether the moose is precisely the same species as the
elk of Europe, does not appear to be yet decided. The general rule, with
respect fo the quadrupeds of America, seems to be, that, no matter how
much they may at first sight resemble those of the old world, yet, when a
close compaxrison is instituted, they are found to be different. Thus the red
fox, the wolf, and the stag (Elaphus Canadensis) were all regarded by
the earlier emigrants as identical with those upon the other side of the At-
lantic, but they are now known to be sufficiently different to constitute
distinct species. It is thus with the moose and the elk. The size, habits,
food and movements appear to be the same. In Lloyd’s Field Sports of
the North of Europe, ke states that the female elk brings forth, about the
middle of May, from one to three young ones ; but it is scldom that shehas
more than two. At this period, the mother retives alone to the wildest re-
cesses of the forest, After a lapse of two or three days, the fawns, which
arc of a light brown colour, have sufficient strength to follow their dam
cverywhere ; they keep with her until they are in their third year, when she
leaves them to shift for themselves. ’

“'The elk is a long-lived animal ; he does not attain to his full growth
until after his fourteenth year. At least so itis to be presumed, as up to
that period his horns, which are of a flat form, are annually provided with
an additional branch. He sheds his horns about the month of February
in each year. The female elk, unlike the rein-deer of that sex, has no horns.
The horns of the young male elk are perceptible nine months after its
birth ; for the first year they are cylindrical and short ; the second year
they are abouf a foot in Iength, but not branched; the third year two
points are discernible ; the fourth year three; the fifth year they are full

_grownin length. From that time forward they yearly increase in breadth
and in the number of branches until there are as many as fourteen on each
horn.

“ By nature the "elk is timorous, and he usually flics at the sight of
man. In the nutumn, however, like other animals of the deer kind, he is at
times rather Jangerous. His weapons are his horns and hoofs ; he strikes
so forcibly with the latter as to annihilate a wolf or other large animal at a
single blow. It is said that when the elk is incensed, the hair on his neck
bristles up like the mane of & lon, which gives him a wild and irightful
appearance.

“The usual pace of theell is a high shambling trot, and hisstrides are
immense, but I have known him when frightened to go at a tremendous
gallop. Inpassing through thick woods he carries his horns horizontally,
10 prevent them being entangled in the branches. From the formation of
his hoofs he wakes a great clattering, like the rein-deer when in rapid
motion. In the summer season the elk usually resorts to morasses and low
situations ; for, like other animals of the deer kind, he frequently takes to
the water in warm weather ; he isan admirable swimmer. In the winter
iime he retires to the more sheltered parts of the forest, where willow, ash,
&e:, ave 10 e found ; as from thesmall boughs of these trees he obtains his
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eustenance during that period of the year. In the summer and autumn the
clk is often to be met with in small herds hut in the winter there are seldom
fnore than two or three in company. At the latter season indeed he is fre-
quentlyalone.

“ The flesh of the elk, whether fresh or smoLed is veryexcellent ; the
youn«r are particularly delicions. .According to Mr. Nilsson it 1csemble5
in taste that of the stag. The tongue and the nose are thought to be great
delicacies in Sc:mdimvia as well as in America. Great virtue was once
placed in the hoof of that animal, as parings of it were supposed to be a
specific against the falling sickness and other disorders ; but this idle notion
must by this time, I should think, be nearly exploded. The skin is convert-
ible to many purposes, and is very valuable. Rr. Greiff says —* It is not
long since that a regiment was clothed with waistcoats made from the hides
of those animals, whleh were so thick that a ball counld scarcely penetrate
them.” He adds further, that ‘when made into breeches, a pair of them
among the peasantry of former days went as alegacy forseveral generations.”

“The ellz is easily domesticated ; several instances have come to my
knowledge. I had a fawnin my own possession a year ago, but from want
of proper nourishment it died. TFormerly these animals were made use of
in Sweden to draw sledges, but owing, as it was said, to their speed fre-
quently accelerating the escape of people who had been guilty of murders,
or other crimes, the use of them was prokibited under grext penalties.
Though I apprehend those ordinances if not abrogated are obsolete, I am
not aware that the elk is ever made use of in that kingdom at the present
day, either to draw asledge or for other domestic purposes.

«Tn Sweden, asI havé observed, it is contrary to law at this particular

time to kill the elk at any season of the year ; this fs not the casc in Nor-
way ; for in that country as I have just shown, these animals may be des-
‘troyed with certain limitations as to numbers, from the 1st of July to the
Ist of November inclusive. The penalty, however, for killing an elk out of
geason in Norway is very much heavier than in Sweden ; it amounts indeed,
sncluding legal expenses, &c., to akout £20, which is no inconsiderable sum
in that kingdom.”

Fromthe above extract, it will be seen Tiow very similar the Furopean
elk mu . be to the American moose deer. "We do not pretend to be any
authority in the matter, never having scen the ellz of theold world, although
we haveoften admired the stately dimensions of that of the new.

GEOGRAPHICAL DISTRIBUTION.

. The Moose is found in Nova Scotia, New Brunswick, Maine, and Ta-
brador. In Lower Canada on both sides of the St. Lawrerce below Quebec,
and west of Quebee, on the north shores of the St. Lawrence and Ottawa, to
TLake Temiscamangue. Itrarely strays over to the South shore of the
Ottawa, but they are sometimes killed on that side of the river. In the
porthwest they range to the mouth of Mackenzie’s River, on the Arctic sea
inlatitude 69° . In the State of New York they still exist—rarely in
Herkimer, Franklin; Lewis, and Warren counties.
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ARTICLE VIIIL.—The Northern Reindeer, or Barren Ground Caribos,
(Tarandus arcticus.) .

GENUS TARANDUS.
Denrar, ForMura.
Incisive § ; Canine }-}; Molar §-5—34.

Horns in both sexes, Canine teeth in both sexes, muzzle small, horns

slender, smooth, palmated, lachrymal sinus.
TaranpUs arcricus, (Richardson.)

Smaller than the common deer, ‘Cervus virginianus, general colour
dlove brown in summer, whitish-in winter. Inhabits the « Barren grounds”
and Arctic regions of North America.

Head of Tarandus arcticus,—Front view.

There are two species of Reindeer, commonly called Caribou, in North
America, confined in ¥heir geographical distribution to the eastern and
vorthern portions of the continent. One of these, the subject of the present

Note.—The Reindeer have eight incisors or front teeth in the lower jaw, and
twelve molar or grinding teeth, six on each side. In the upper jaw they have no
incisors, but two small cammne teeth and twelve molars, six of the latter and one
of the former on each side. The above figures represent the numbers, the upper
row standing in tlie place of the upper jaw, and the lower row the lower jaw.

¢ Tarandus,” a Reindeer ; Arcticus, latin; ¢ Arctic.”> In the Natural His-
tory of New York this animal is called Rangifer tarandus; in Audubon and
Bachman’s Quadrupeds of North America, Rang/fer Caribox ; by many authors,
Cervus tarandus ; by the Cree Indians, Astek/ ; by the Chippewyans, Etthin 3
Esquinmaux, Tooftoo; Greenlanders, Zuftas; French Canadians, Carre-beuf or
Cartbon, literally a ¢ square oz, : - .
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article, is very abundant in the summer season, in a tract of barren, treeless
country, bounded on the south by the Churchill river ; on the west by the
Great Slave, Athabasca, Wollaston, and Decr Lakes, and the Coppermine
rivers ; while towr ds the north it stretches away quite to the Polar seas.
It is from the circumstance of its heing the only deer found in this desolate
region, that the Barren Ground Caribou has reccived this one of its names.
The animal, however, is not strictly confined to that territory, for in the au-
tumn it migrates towards the south, and spends the winter in the woods, and
again towards the northwest it ranges nearly across the continent.

This is the deer so frequently mentioned by the hardy adventurers in
search of the north-west passage ; the other reindeer is the caribou of Lower
Canada, New Brunswick, and Nova Scotia.- It shall receive some attention
in the next article.

‘;oag

(272

Head of Tarandus arcticus,—Side view.

From the accounts furnished by the many travellers who have visited
the Barren Grounds, ZTarandus arcticus is a smadl deer, the largest and
fattest bucks weighing only from 90 to 120 1bs., exclusive of the offal. Its
legs are shorter and stouter in proportion to its size than those of the com-
mon deer, and the front part of the head more bluntlikethatof 2 cow. The
horns are slender and palmated at their apper exiremities, and near their
base they send out brow antlers, which incline downwards in front of the
forehead, and are flattened laterally, so that the palmated portion is vertical
before and between the eyes. Both males avd females have horns, and they
fall off and are renewed annually, as in other deer. The cars are small,
oval and cotered both iuside and out with thick hair ; the feet are very
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broad, flat, concave beneath, and adapted for digging in the snow. The
tail is of moderate length, the hair in winter being long and coarse, in sum-
mer short and smooth. The general colour is greyish brown, with the belly,
insides of legs, and under part of the neck white. The caribou is a true
reindeer, and in the descriptions given by various authors, it is usuaily spo-
ken of as so closely allied to the Buropeanspecies Zarandus furcifer, that
the two cannot be well separated. The more recent works, however, shew
that not only are the American reindeer distinct from those of the old
world, but thatupon this continent we have two species which differ greatiy
in their size—occupy different regions, and when they meet on common
ground do not commingie or associate with each other. The species of the
two continents are the representatives of each other, or the one occupies the
same place in the general economy of nature in one part of the world that
the other does in another quarter, and yet they are distinct species.

Sir John Richardson, the cclebrated explorer of the northern portion
of America, says, in his work upon the animals of the country —

« In the month of July, the Caribou sheds its winter covering, and
acquires o short coat of hair, of a colour composed of clove brown, mingled
with deep reddish and yellowish-brown, the under surface of ihe neck, the
belly, and the inner sides of the extremitics, remaining white in all seasons.
The hair at first is fine and flexible, but as it lengthensit inereases gradually
in diameter at its roots, becoming at the same time white, soft, compressible,
and brittle, like the hair of the moose deer. In the course of the winter the
thickness of the hairs at fheir roots becomes so great that they are cxeced-
ingly close, and no longer lic down smoothly, but stand erect, and they are
then so soft and tender below, that the flexible coloured points arc eesily
rubbed off, and the fur appears white, especially on the flanks. This occurs

. In o smaller degree on the back ; and on the under parts, the hair, although
it acquires length, remains more flexible and slender at its roots, and is con-
sequently not so subject to breal.  Towards the spring, when the Deer are
tormented by the larvee of the gad-fly making their way through the skin,
they rub themselves against stones and rocks until all the colored tops of the
hair are worn off, and their fur appears to be entirely of a soiled white co-
lour.

The closeness of the hair of the Caribou, and the lightness of its skin,
when properly dressed, render it the most appropriate article for winter
clothing in the high latitudes. The skins of the young Deer male the best
dresses, and they should be killed for that purpose in the month of August
or September, as after the latter date the hair becomes too long and brittle.
The prime parts of eight or ten Deer-skins make a complete suit of clothing
for a grown person, which is so impervious to the cold that, with the addi-
tion of a blanket of the same material, any one so clothed may bivonack con
the snow with safety, and even with comfort, in the most intense cold of an
Anrctic winter’s night

#“The Barren ground Caribou, which resort to the coast of the Arctic
sea in summer, retire in winter to the woods lying between the sixty-third
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and the sixty-sixth dugree of latitude, where they feed on the long grass of
the swamps. About the end of April, when the partial melting of the snow
hag softened the cetrarie, cornicularic&.;tnd cevomyces, which clothe the
barren grounds like a carpet, they male short excursions from the woods, but
return te them when the weather is frosty. In May the females proceed to-
wards the sea-coast, and towards the end of June the males are in full march
in the same direction. At that period the power of the sun has dried up
the lichens on the barren grounds, and the Caribou frequent the moist pas-
tures which cover the bottoms of the narrow valleys on the coasts and islands
of the Arctic sea, where they graze on the sprouting carices and on the
withered grass or hay of the preceding year, which is at that period still
standing, and retaining part of its sap. 'Iheir spring journey is performed
partly on the snow, and partly after the snow has disappeared, on the ice
covering the rivers and lakes, which have in general a northerly direction.
Soon after their arrival on the coast the females drop their young; they
commenee their return to the south in September, and reach the vicinity of
the woods towards the end of October, where they are joined by the males.
"This journey takes place after the snow has fallen, and they scrape it away
with their feet to procure the lichens, which are then tender and pulpy, be-
ing preserved moist and unfrozen by the heat still remaining in the carth.
Except in the autumn, the bullk of the males and females live separately ;
the former retire decper into the woods in winter, whilst herds of the preg-
nant does stay on the skirts of the barren grounds, and proceed to the coast
very carly in spring. Captain Parry saw Deer on Melville peninsula as
late as the 23d of September, and the females, with their fawns, made their
first appearance on the 22d of April, The males in general do not go go
far north as the females. On the coast of Hudson's Bay the Barren-ground
Caribou migrate farther south than those on the Copperminc or Mackenzie
rivers ; but none of themgo to the southward of the Churchill.

“When in condition, therc is a layer of fat deposited on the back and
rump of the males to the depth of two or three inches or more, immediately
under the skin, which is termed depouil{é by the Canadian voyagers, and
as an article of Indian {rade, is often of more value than all the remainder
of the carcass. The depouillé is thickest at the commencement of the
autumn ; it then becomes of a red colour, and acquires a high flavour, and
soon afterwards disappears. The females at that period are lean, but in the
course of the winter they acquire a small depouillé, which is exhausted
soon after they drop their young. The flesh of the Caribou is very tender,
and its flavor when in scasou is, in-my opinion, superior to that of the finest
English venison, but when the animal is lean it is very insipid, the difference
being greater between well fed and lean Caribou than any one can conceive
who has not had an opportunity of judging. Thelean meat fills the stomach
but never satisfies the appetite, and scarcely serves to recruit the strength
when exhausted by labour.” ¢ The Chepewayans, the Copper Indians, the
Dog-Ribs and Hare Indiaus of Great Bear Lale, would be totally unable
to inhabit their barren lands were it nor for the immense herds of this Decr
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that exist there. Of the Caribon horns they form their fish-spears and
hooks ; and previous to the introduction of European iron, ice chisels and
various other utensils were likewise made of them.” The hunter breaks the
leg-bones of a recently slaughtered Deer, and while the marrow is still
warm, devours it with relish. The kidneys, and part of the intestines,
particularly the thin folds of the third stomach or manyplies, are likewise
oceasionally caten when raw, and the summits of the antlers, as long as they
are soft, are also delicacies in a raw state. The colon or large gut is
inverted, soas to yraserve its fatty appendages, and is, when cither roasted
or boiled, one of the richest and most savoury morsels the country affords,
cither to the native or white resident, The remainder of the intestines,
after being cleaned, are hung in the smoke for a few days, and then
broiled. The stomach and its contents, termed by the Esquimaux nerrooks,
and by the Greenlanders nerrikak nerriookak, are also caten, and it would
appear that the lichens and other vegetable matters on which the caribou
Teeds are more casily digested by the human stomach when they have been
mixed with the salivary and gastric juices of a ruminating animal. Many
of the Indians and Canadian voyagers prefer this savoury mixture after it
has undergone a degree of fermentation, or lain to season, as they term it;
for a few days. The blood, if mixed in proper proportion with a strong
decoction of fat meat, forms, after some nicety in the cooking, a rich soup,
which is very palatable and highly nutritious, but very difficult of digestion.
‘When all the soft parts of the animal are consumed, the bones are pounded
small, and a large quantity of marrow is extracted from them by boiling.
Thig is used in making the better kinds of the mixture of dried meat and
fat, which is named pemmican, and it is also preserved by the young men
and women for anointing the hair and greasing the face on dress occasions.

" The tongue roasted, when fresh or when half dried, is a delicious morsel.
When _it is necessary to preserve the caribou meat for use at a future
period, it is cut into thin slices and dried over the smoke of a slow fire,
and then pounded betwixt two stones. This pounded meat is very dry
and husky if eaten alone, but when a quantity of the black-fat or
depouille of the deer is added to it, is one of the greatest treats that can
be offered to a resident in the fur countries.

* The caribou travel in herds, varying in number from eight or ten to
two or three hundred, and their daily excursions are generally towards the
quarter whenee the wind blows. The Indians kill them with the bow
and arrow or gun, take them in snares, or spear them in crossing rivers or
lakes. The Esquimaux also take them in traps ingeniously formed of ice
orsnow. Of all the deer of North America they arc the most easy of
approach, and are slaughtered in the greatest numbers. A single family
of Indians will sometimes destroy two or threc hundred in a few weeks,
and in many cases they are killed for their tongues alone”

"This deer is described as of an unsuspecting but inguisitive disposition,
the latter guality often leading to his destruction. The northern hunter,
-when he sees & caribou feeding in the open plain, approaches as near as he
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can without being seeen, then throws himself upon the ground, draws his
coal of skins over his head, and arranges it so as to resemble somewhat the
form of a deer. Xe then attracts the animals attention by a loud bellow.
Trged on by his curiosity, the silly caribou approaches to examine the mysie-
rious object, capering about and rumning round in circles. Meanwhile the
Indian remains perfectly still, well knowing that his prey will not be satis-
fied until he can get a near view, When within a short distance, twelve or
twenty yards, the hunter shoots him with an arrow. Many of the northern
ludians are still without guus, but they wse their rude bows and arrows
with great cfiect.

The Esquimaux digs a pit in the snow, and heaps up its sides, so that
from a distance it rsembles a small rounded hillock. Within, the walls of
the pit are perpendicular, and its mouth above is covered with a slab of ice,
so arranged that when the deer walks over it, one end. tips down suddenly,
and having preeipitated the deer into the pit, turns back and closes the en-
trance. Tor this purpose it is contrived with an axle rumning through it,
and it appears from this account, if it be true, that the ice and snow of the
north, owing to the intensity of the cold, is more solid and tough than it is
in our country.

The Indians elso construct large inclosures of brushwrod, sometimes a
mile in cireumfirence, with a narrow entrance, situated upon one of the
more frequented paths of the deer.  Within they have a multitude of wind-
ing lanes, formed of similar materials. In these they place a great many
snares, made of deer-shin thongs of greab strength, and then by various
expedients manage to drive 2 herd of the deer into the enclosure.  The ter-
rified animais run about in all directions through the winding avenues, be-
come entangled in the suares, and soon the whole herd is killed. Great
numbers, it s said, «re slain in this way, and some familics are so successful
that they do not require to ramove their tents more than two or three times
in a scason.

The barren ground caribou spends the winter in the weodland
regions, subsisting upon mosses aud shrubs, and in the summer regularly
migrates towards the north and the sea coast, and returns again to the
south in the autumn.

GroGraPHICAL DISTRIBUTION.

Fromall the information we have been able to collect upon the subject;
Tarandus arcticus never travels as far south as Canada, although its near
relative, the woodland caribou, is abundant in certain parts of the Provinee.

Audubon and Bachman state that from the “Barren Grounds,” it ran-
ges westward across the continent, and that it is mentioned by several
authors as inhabiting the Fox or Aleutian Islands. “It is not found so far
to the southward on the Pacific as on the Atlantic coast, and is not found
on the Rocky Mountains within the Iimits of the United States.” In every
part of Arctic America including the region from Hudson's Bay to far
within in the Arctic circle, the Barren Ground Caribou is met with in greater
or less abundanee.
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ARTICLE IX.—The Woodland Curibou, (Tarandus hastalis.)

TARANDUS HASTALIS, (Agassiz.)

Similar to Tarandus Arcticus, but twice as large, horns more stout
and short in proportion ; inhabits Labrador and northern Canada, and thence
south to Nova Scotia.

The species of Caribou, of which an account has been given in the last
artiele, is & small animal, but the one now to be examined grows fo a size
much greater than that of the common red deer. A full grown and large
woodland Caribou weighs 300 Ibs., while it is rare to meet with a buck of
the common speeies which would weigh 200. In fact, the woodland Cari-
bou appears to be upon an average nearly twice the size of the common red
deer. Tts geographical range extends over Newfoundland, Nova Scotia,
New Brunswick, the northemn part of the State of Maine, Lower Canada
upon both sides of the mouth of the St. Lawrence, thence westerly in the
inhabited country north of Quebec to the rear of Lake Superior. It never
migrates towards the north in the summer as is the habit of Tarandus
arcticus, but rather to the south ; the lines of migration in the two species
being in exactly opposite directions. In the Lower Provinces and in Labra-
dor, it is somewhat abundant in the more secluded tracts of forest, wd be-
ing more gregarious in its habits does not linger in the settlement like the
common deer. The principal difference in form between this species and
the last appears to consist in its superior size. The following is the descrip-
tion given by Aupvpox and Bacuyax of an individual two years and & half
old :— Larger and less graceful than the common American deer, body
stout and heavy, neck stout, hoofs thin, flattencd, broad and spreading, ex-
cavated or concave beneath, accessary hoofs, large and thin, legs stout, no

- glandular opening, and scarcely a perceptible inner tuft on the hind legs,
nose somewhat like those of a cow, but fully covered with soft hairs of g
moderate length, no beard but on the under side of the neck a line of hairg
about four inches in length which hang down in a longitudinal direction,
cars small, short and oval, thickly clothed with hair on both surfaces, horns
one foot three and a half inches in height, slender, one with two and the
other with one proug, prongs about ﬁwc inches long, hair soft and wooly
underncath the longer hairs like those of the antclops, crimped or waved,
and about one to one and a half incheslong.”  As to the colour of the ani-
mal, the authors state that,  at the roots the hairs are whitish, then become
brownish-grey, and at the tips are light dun grey, whiter on the neek thap
elsewhere, nose, ears, outer surface of legs, and shoulder brownish, a slight
shade of the same tinge behind the fore legs, hoofs black, neck and threat dull
whxte, a faint whitish patch on the sides of the shoulders, forekead browm.h
wlnte, belly white, tail white with a slight shade of brown at the root and
on the whole upper surface, outside of-legs brows, a.band of wh\tearound
all the legs adjoining the hoofs and extending to the small seoondmg’lxo

0rns yellomsh brown, worn white in places.”
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The dimensions of this specimen were as follows :—Length from nose to
root of tail, 6 feet; length of tail, 4 inches ; height of shoulder, 3 feet 6 in-
ches; width between the eyes, 5§ inches ; length from point of nose to lower
canthus of eye, 9 inches; {rom point of nose to the car, 1 foot 2 inches;
height of ear, 5 inches.”

The height of a full grown animal of this species is four feet and a
half, and the weight of its carcass, without the entrails, 300 pounds. It
appears to be an exceedingly shy animal, seldom frequenting the fields, but
confining itself to the swamps or marshy plains in the winter, where there
is an abundance of moss and small shrubs upon which it feeds, “'The cari-
bou,” says a writer in the same work, “is famous for its swiftness, and
has various gaits, walking, trotting or gallopping alike gracefully and
and rapidly. By many people these animals are, in fact, thought to ber
much fleeter than the moose, and they arc said to take extraordinary leaps.

When pursued, the caribou immediately makes for o swamp, and fol
lows the margin, taking at times to the water and again footing it over thie
firm ground, and sometimes turning towards the nearest mountain,. crosses.
it by another morass. If hard pressed by the hunters, (who now and then.
follow up the chase for four or five days) the animal ascends to the highest
peaks of the mountains for security, and the pursuit becomes 7ery fatiguing:
and uncertain. Upon one occasion, two men followed several earibou for a.
whole week, when, completely tired out, they gave up the chase, which
was then continued by two other hunters, who at last succeeded in killing &
couple of the animals at long shot. Sometimes, however, fresh tracks are
found, and the caribou s sarprised whilst Iying down or browsing, and shot
on the spot. "When the snow is not deep. and the lakes are covered with
ice only, the animal, if closely pursued, makes for one of them and runs.
over the i~e so fast that it is unable to stop if struck with alarm at any ob-
ject presenting itself in front, and it then suddenly squats down on is
haunches and slides alongin that Iudicrous position until the impetus being
exhausted, it rises again and makes off in some other direction. Whenthe
caribou fakes to the ice the hunter always gives up the chase. Sometimeg,.
when the mouth and throat of a fresh killed' caribow are examined, they are *
found to be filled with a blackish looking mucus, resembling thin mud, bug -
which appears to be onlya portion of the partially decomposed black
mosses upon which it fed, probably forced into the throat and mouth of the
animal in its dying agonies.

% When overtaken in the chase, the caribou stands at bay, and shows
fight, and when thus brought to o stand'still will not pay much attention, to:
the hunters, so that he can approach and shoot them with ease.”

If we are to believe what is stated of the speed and powers of endu-
rance of the Huropean reindeer, to which the caribou is so closely allied
that naturalists were long-in doubt as to the propriety of separating itasa
distinet species, then it is easy to understand that the hunting of this animal ‘
must be o laborious undertaking. Journies of one hundred and fifty milés
in twenty-hours art said to be-a-common performance of ‘the domesticated-

4
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reindeer, and in 1690, one animal is affirmed to have drawn an officer, with
important despatches, eight hundred miles in forty-eight hours.

In ForestER's Game in its season, the author gives s very lively des-
cription of the Caribou, having reference to this specics. He states that
“ as regards the nature of the pelage, or fur, for it is almost such, of the
Caribou, so far from its being remarkable for closeness and compactness, it
is by all 0dds the loosest and longest haired of any deer I ever saw ; being,
particularly about the head and neck, so shaggy as to appear almost maned.

“In color, it is the most grizzly of deer, and though comparatively dark
brown on the back, the hide is generally speaking, light, almost dun-colored,
and on the head and neck fulvous, or tawny gray, largely mixed with white
hairs.

“The flesh is said to be delicious ; and the leather made by the Indians
frem its skin, by their peculiar process, is of unsurpassed excellence for leg-
gius, moccasins or the lilke; especially for the moccasin to be used under
anow-shoes.

“ As to its habits, while the Lapland or Siberian Reindeer is the tamest
aud most docile of its genus, the American Caribou is the fiercest, fleetest,
wildest, shyest, and most untameable. So much so, that they are rarely
pursucd by white hunters, or shot by them, escept through casual good
~ fortune; Indians alone having the patience and. instinctive craft, which
enables them to crawl on them unscen, unsmelt—for the nose of the Caribou
can detect the smallest taint upon the air of anything. human at least twa
miles up wind of him—and unsuspected.. If he takes alarm and starts off on
the run, no one dreams of pursuing. .As well pursue the wind, of which no
man knoweth whence it cometh or whether it goeth. Snow-shoes against
him alene avail little, for propped up on.the broad, natural suow-shoes of
his long, elastic pasterns and wide cleft clacking hoofs, he shoots over the
.erust of the deepest drifts, unbroken ; in which the lordly moose would soon
flcuader, shouider deep, if hard pressed, and the graceful deer would fall
despairing, and. bleat in vain for merey—but he, the ship of the winter wil-
derness, outspeeds the wind among his native pines and tamaracks—even as
the desert ship, the dromedary, out-trots the red simcon on the terrible
Zahara—and once started, may be seen no more by human eyes, nor run
down by fleetest feet of man, no, not if they pursue him from their nightly-
casual camps, unwearied, following his trail by the day, by the week, by the
month, till a fresh snow effaces his tracks, and leaves the hunter at the last,
as he was at the first of the chase ; less only the fatigue, the disappointment’
and the folly. ’

Therefore, by woodsmen, whether white or red skinned, he is followed
only on those rare occasions when snows of unusual depth are crusted over
to the very point at which they will not quite support this fleet and power-
ful stag. Then the toil is too great even for hig vast endurance, and he can
be run down by the speed of men, inured to the sport, and to the hardships
of the wilderness, but by them only. Indians by hundreds in the provinces,
aud many loggers and hunters in the B.atern States, can take and keep hig
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trail in suitable weather—the best time is the latter end of February or the
beginning of March ; the best weather is when a light, fresh snow of some
three or four inches has fallen on the top of deep drifts and a solid crust ; the
fresh snow giving the means of following he trail; the firm crus, yiclding &
support fo the broad snow-shoes and cnebling the stallkers to trail with
silence and celerity combined. Then they craw! onward, breathless and
voiceless, up wind always, following the foot prints of the wandering, pas-
turing, wantoning deer ; judging by sigus, unmistaken to the veteran hunter,
undistinguishable to the noviee, of the distance or proximity of their game,
until they steal upon the herd unsuspected, and either finish the day with a
sure shot and a triumphant whoop ; or discover that the game has taken
alarm and started on the jump, and so give it up in despair.

¢ One man perhaps in o thousand can still-hunt, or stall, Caribou in the
summer season. e, when he has discovered a herd feeding up wind, at a lei-
sure pace and clearly unalarmed, stations a comrade in close ambush, well
down wind and to leeward of their upward track, and then himself, after
closely observing their mood, motions and line of course, strikes off in a wide
circle well to leeward, until he has got a mile or two ahead of the herd,
when very slowly and guardedly, observing the profoundest silence, he cuts
across their direction, and gives them his wind, as it is technically termed,
dead ahead. This is the crisis of the affair; if he gives the wind too strong-
Iy, or too rashly, if he makes the slightest noise or motion, they scatter in an
instant, and away. Ifhe give it slightly, gradually, and casually asit were,
not fancying themselves pursued, but merely approached, they merely turn
dway from it, working their way down wind to the deadly ambush, of which
their keenest scent cannot, under such circurastances, inform them. If he
succeed in this, inch by inch he crawls after them, never pressing them, or
diawingin upon them, but preserving the same distance still, still giving themn
the same wind as at the first, so that he creates no panic or confusion, until
at length, when close upon the hidden peril, his sudden whoop sends them
headlong down the deceitful breeze upon the treacherous rifle.
* «Qf all wood-craft, none is so difficult, none requires so rare a combina-
tion as this, of quickness of sight, wariness of tread, very instinet of the
craft, and perfection of judgment. "When resorted to, and performed to the
admiration even of woodmen, it does not suceeed once in a hundred times—
therefore not by one manin a thousend is it ever resorted to at all, and by
him, rather in the wantonness of wood-craft, and by way of boastful expen-
ment, than-with any hope, much less expectation of success.”

Proressor DAwsoN ON NEW SPECIES oF Meriones.—In the last J: ant-
ary number of the Bdinburgh New Philosophical Journal, there i3’ an
mﬁer%tmv article on the Merwnes and Arvicola of Nova Scotia, by
'Pnomassox DAWSON, of McGill College, Montreal. The learned Professor
descnbw and figures & hew species of «Jumping Mouse,” Memnes
Headicus,



