
CIHM
Microfiche
Series
(IVIonographs)

ICMH
Collection de
microfiches
(monographies)

Canadian Institute for Historical Microreproductions / Institut canadien de microreproductions historlques

f ft ! .

'^ -'I-'' :^'-r-^>. ^'.^^

w

'^'mM mmi^,m:- ^:€';wr



^lilPv... i..-~j^w^-

Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original

coDy available for filming. Features of this copy which

may be bibliogruphically unique, which may alter any of

the images in the reproduction, or which may
significantly change the usual method of filming are

checked below.

Q Coloured covers /

Couverture de couleur

I I

Covers damaged /

Couverture endommag6e

Covers restored and/or laminated /

Couverture restauree et/ou pellicul^e

Cover title missing / Le titre de couverture manque

I v/| Coloured maps / Cartes g6ographiques en couleur

Coloured ink (i.e. other than blue or black) /

Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations /

Planches et/ou illustrations en couleur

Bound with other material /

Reli6 avec d'autres documents

Only edition available /

Seule edition disponible

Tight binding may cause shadows or distortion along

interior margin / La reliure serree peut causer de
I'ombre ou de la distorsion le long de la marge
interieure.

Blank leaves added during restorations may appear

within the text. Whenever possibb, these have been
omitted from filming / II se peut que certaines pages

blanches ajoutees lors d'une restauration

apparaissent dans le texte, mais, lorsque cela 6tait

possible, ces pages n'ont pas 6t6 film^es.

Additional comments /

Commentaires suppl6mentaires:

n

D

n

This item is filmed at the reduction ratio checked below /

Ce document est filme au taux de reduction indiqui ci-dessous.

L'Institut a microfilm^ le meilleur exemplaire qu'il lui a
6te possible de se procurer. I.es details de cet exem-
plaire qui sont peut-etre uniques du point de vue bibli-

ographique, qui peuvent modifier une image reproduite,

ou qui peuvent exiger une modification dans la metho-
de normale de filmage sont indiques ci-dessous.

Coloured pages / Pages de couleur

I I

Pages damaged / Pages endommagees

Pages restored and/or laminated /

Pages restaur^es et/ou pelliculees

Pages discoloured, stained or foxed /

Pages decolorees, tachetees ou piquees

Pages detached / Pages detachees

I

t/| Showthrough / Transparence

n

n

Quality of print vanes /

Quality inegale de I'impression

Includes supplementary material /

Comprend du materiel supplementaire

Pages wholly or partially obscured by errata slips,

tissues, etc., have been refilmed to ensure the best

possible image / Les pages totalement ou
partiellement obscurcies par un feuillet d'errata, une

pelure, etc., ont ete filmees a nouveau de fa?on k

obtenir la meilleure image possible.

Opposing pages with varying colouration or

discolourations are filmed twice to ensure the best

possible image / Les pages s'opposant ayant des

colorations variables ou des decolorations sont

filmees deux fois afin d'obtenir la meilleure image

possible.

lOx 14x 18x 22x 26x 30x

J

12x 16x 20x 24x 28x 32x

.^,, V-*"



Tha copy filmad h«r« h«t b*«n raproducad thank '<

to tha 9anaroaity of:

National Library of Canada

L'axampiaira film* fut raproduit graca A la

gAnArosit* da:

Bibliotheque naticnale du Canada

Tha t.nagaa appaaring hara ara tha baat quality

posaibia coniidaring tha condition and lagibility

of tha original copy and in kaaping with tha

filming centraci apacificationa.

Onginal copiaa in printad papar c ..vara ara filmad

baginning with tha front covar and anding on

tha last paga with a printad or illuatratad impraa-

aion, or tha back covar whan appropriata. All

othar original copias ara filmad baginning on tha

firat paga with a printad or illuatratad impraa-

aion. and anding on tha laat paga with a printad

or illuatratad imprasaion.

Tha laat racordad frama on aach microficha

shall contain tha symbol —^ (maaning "CON-

TINUED"!, or tha symbol ^ (maaning "END").

whichavar appliaa.

Mtopa, plataa. charts, etc., may ba filmad at

diffarant raduction ratios Thosa too larga to ba

antiraly included in ona axposura ara filmad

baginning in tha uppar laft hand corner, left to

right and top to bottom, as many framaa as

required. The following diagrams illustrate the

method:

Las images suivantas ont ata raproduitas avac la

plus grand soin. compta tanu da la condition at

da la natteti de I'exernplaira filma, at an
conformita avac lea conditiona du contrat da
filmaga.

Lea axemplairea originaux dont la couwarture en
pepier eat imprimae sont filmas en commancant
par la premier plat at an tarminant soit par la

derniare paga qui compona una empreinte
d'impreaaion ou d'illustration. soit par la second
plat, salon la cas. Toua las autres axemplaires

originaux sont filmas en commenpant par la

premiare page qui compone une empreinte
d'impression ou d'illuatration at an tarminant par

la derniare paga qui comporta una telle

amprainta.

Un das aymbolaa suivants apparaitra sur la

derniare image de chaque microfiche, selon le

cas: le symbols -^ signifie "A SUIVRE '. le

symbole V pignifia "FIN".

Las cartas, planches, tableaux, etc.. peuvent etre

filmas a das taux da raduction diffarents.

Lorsque la document eat trop grand pour stre

raproduit an un saul clicha. il est filma i partir

de Tangle suparieur gauche, de gauche a droite,

at da haut mn bas, en prenant le nombre
d'imagea nacessaire. Lea diagrammes suivants

illuatrent la mathode.

1 2 3

1 2 3

4 5 6

''<u''^^:-s^'' :^.-''iM



MICROCOW RESOIUTION TEST CHART

ANSI anr' ISO TEST CHART No }

- Ii£ i||i:0

1.8

1.6

-^ APPLIED IIVMGE

-forhpster. N?* T-r-K

' 'lf>'l *S2 - 030C Plioi

:7!6) 288 - b989 - Fo.



//
^A.M.o^23Z

'-' / / ,
/.'

CANADA
DEPARTMENT OF MINES

Hon, Martin Bt«pr,x, Minute.; R. g. McC.nne.l, Okpitv M.n.ster.

GEOLOGICAL SURVEY
William McrNNEs, Dihectino Geologist.

MEMOIR 111

No. ni, CiEOLOdlC.^L .-(ERirs

The Silurian Geology and Faunas of
Ontario Peninsula, and Manitoulin

and Adjacent Islands

BY

M. Y. Williams

OTTAWA

n„,x,-„^„ '• " I'ABROQUERIE TACHfi
PniNTER TO THE KINGS MOST EXCELLENT MAJESTY

lOU

No. 170J





V,**f.4!.'l-



")7i';j7

W*=^^Wi!W(«>''^^~ "^.MiP^r"



CANADV
i>i;i'\ki\ii:\ I «»i .\ii\i:s

II. -N MXHIIN lllHHMI MlM-IIM; H I, \|,(..SSMI. I l| r< | ^ MiSlMlK

c;m)I,{)(;i(;al sip* kv
Wll I MM \|i Inm , DiHI, IIM. I, I., I ,„,|,|

MINHHU Ml]

N . •>! ( I iir I K.i. w N| Kii ,

The Silurian Geology and Faunas of
Ontario I'eninsula, and Manitoulin

and Adjacent Islands

M. Y. Williams

J i.i ( VI)l!i"JI IHIK lACMr:
I'lflNTKU |M I,, I. K|\(,.^ M,JM I.M l:i,|.|..\r MMKSTY

No ITD.i

^fmvw ^^ji-'^F^.'^!:.-^



^''^TSiiii^'/ -;5»^'U'



(OMKMS.

' II \ll I !, I

li'ln.ijii, II, ,11

riir|»i«i iiihl 1 li.ir.ii 1,1 ,,| I, |H,ii

\i ',111. \i li'iliiiiii III-

I'm V 1,111 Hi.rk

Hllill,.i;lN|.|i\

< II \l'l I 1! II

<:.M..il.|,.,r.,. 1,, ii„| K...|.,^y ..I ili», -.,-,, ,,„
'iHJn-ifi, -

I I1|K1KI.1|.||\

< 'iliiral ii< fi<<tt\

lii"i -iniitiiii

i'iiiiiii:ii\ ami , ,.r.. i i-i..t|.

• irmr.il |I>'<>||>|I^

I rlilllillllr ur>i|i,|i\

< II Mill; III

r.

<ii\rii.i: i\

I III >llll.lall ->>li ir

Tal.lr hhiiw iii({ l.iii,iiilaili- ami Mili,|ivi«i,.ii-

<Hn..n,l «talriiii lit of i\i,.|ii of .•^ilmiaii ~, ^!,Ill

l.ortir liiiiiii,laiv of Silmian rjxi rii

I p|»i lioiiii.lar\ ,.f Silurian f\>i,-iii

< IIAI III! \

Dii-iiiplioii of formal loii-

Tllc Miililla-Calanirl loriiialloii

I \|i|Hiialiofi of iiaiiii'

' ii I '-ral il(«rrl|ilioii

\\ liiill I >aiiilstoiii. iiii'iiil., I

IaIi'IiI ami rliaia.'liTJ-ii,-

< •limn

'I'.ilil.' of lll.-tnlitltloli of lal.lia

Maiiiloiiliii iiii'iiiliir

< iiiii ral ilcMMpiioii

.MirroM'opir i'liaiaiii-i>

'o>mI-

Oriuiii

Tatilr of (li-^tnliulioii of fauna
< il oi lliail f.\\:'f iiii'iiilMr

( iciiirai ili'Mriplion

Mi'lailnl ilcscriptioii anil siiiion-

Tahli' of .ii-tril,uiii,ii ,.f f.uiii;,

.-.7.M7 1-

17

17

17

17

Is

-M

--'- Z^4P^-^':-M, f^'



Ihr! H:i\ .Idloniii.- Icrililli'

I)rscii|)li(in.

Table (if cli-lnliul il laiiii:i

SI. I-MiiIIIImI ilill.Mllilr ll'lltillc

I)csi-ii|ili<iii -

MilTllSCIl|lic rll;ilac'ti'l>

'I'alilr 111' ili>liil)\i1 idii of I'.iiiiia

( h'iuin of ('al)ot llcaii iiH-mlirf

(irllll^lly saiiil>l(iiii' inciiilirr

( liaiai-trrislii-s and (lislritiuliiiii

MiiTciscfipir cliararti'i-

( )ri(iiii. .

'I'alilc cif ili>iiil>ulinii (if fauna

'I'lidnilil ^andsKiiii' niciiilicr

('liaraclcTislicw aiKl (li^lnl)lll iiin

'Pal lie (if (list rjl 111 1 il 111 (if fauna

MiiTiiscdpic i-liaraclrrs

rniliTgrdiind cxtriisidii

( iriiiin

('uncial inn and ap' iif llic Medina-Cataract fdiiiiatiiiii. .

t'liiildii fdniLalidii

Dehnitidii and (jenerai deseriptidii

riirnaceville .-liale nieiiilier

l)esri-i|ili(iii . ,

'I'alile (if di>lriliilliiiii (if fauna

lii'vnales di)liiiiiile inciiiher

Description

(luidefdssils .

'I'alile (if dislrihiitidii (if fauna

\\ illiainsiin shale inemlier

Deseriptidii

iron(le(|i|iiit ddldinile ihciiiIht

Desci'iptidti

'I'alile (if dislrihntidii (if fauna

Correlatidii of Clinlcin nieinbers

Niagara (ii'diip

Detinitidii and use (if leinis

I!dr|ji'>ii;- shale fiirinatidii

Deseriptidii

'I'alile (if dislriliMtidii iif fauna

I.dekpiirt ddldinite fdriiiaiidii

( leneral deseript ion

DeCew waterliliie inenilier

(Jaspdrl ddldinite inenilier

I'ndivided l.oekporl doldinile .

Heds cdiilaiiiinu chert

lieds cdutaininu /'( nhnin rus iililiiiiijiis

I'ossil Hill coral hdrizdii .

The Haridii Beds ",

l.oekport dololllile llol dllfereni iaied

Ijaiiiosa lied< iiiieinlieri

:j7

;{"

:j7

AS

;iH

:w

;«>

;«»

(II

to

40

11

4!

41

II

41

42

i-2

4»i

4«>

47

47

4S

4S

4S

4S

4'.»

4il

4".t

no

50

51

54

5S

5'J

(K)

•Ml

til

tM

1)1

02

02

^•jPWL^su-iTfjj^irTTW^RWlI ^^^^i-iiVPni •'

"



Ill

;is

;'iS

:i.s

.v.t

lilt

)ii

tu

ti)

tl

tl

tl

II

41

12

12

I'l

Hi

17

17

l^

IS

4s

is

Ht

4'.t

4'. I

.>n

50
>!

"iS

)'.»

lid

l>l

lil

til

112

f.2

Table (if (listril)iiti()n of fauna
Correlation of XiiiKiini (Troup

Niaiiara seilimentatiou

(iuelpli foriuation

Description, extent, and seetions

Correlation

(iMeljih seilirnentation

Table of (lisiril)ution of fauna
Hevised list of sp.cies

CayuKan Kfoup

(ieneral description

Siilina fonnation

Description

Cainillus shale tnetnber

Di'scription

Origin

Bertie waterliine forniation

Description

l-'auna

( >ri(rin

Akron (doloniite) fonnation

Description

Fauna
Bass Island series

Definition and Ki'neral description

Occurrences

Correlation of Bertie and Akron forniations with Bass Islaru
General correlation of Cayunan Kroup
Cayugan lustorv

CIIAI'Ti:i{ VI.

Economic geology

Introduction

Building stone

Uoad metal and crusheil stone

Cement

DeCeu waterliine

Bertie waterlime

Portland cement
Dolomite for flux

iManufacture of chemicals

Dolomite for lime manufacture
Shale for lirick and tile manufacture
Zinc blende

(lypsuni

Salt ...[.....
Petroleum

(i;i,s

Hock analyses.

.

."237-U--4

I'M.K.

lit

tl!)

70

70

70

7")

7()

77

so

S2

s2

s2

S2

s:i

s.'i

SI

St

si

•Sti

,stl

s7

s7

so

S!l

S!l

'.Mt

i.i:;

!»t

!lt

',•'1

!h;

<iii

O'l

I
'

II

I

KCI

lllil

101

nil

101

101

102

102

lo:;

10.-

it»'.

10,1

no



IV

(|i.\i'Ti:i{ VII.

J':i!.i()iil(>l(iHy: (li'M-ri|)li(iii <.f new >|kcio ;iii,| i,:ilif<iiil(i|iiKic-:il notrs U7
Mfdiiui-Culiiract formal ioii

HoclicstiT I'lirniHliDii

i,iicki>iirl foniiatinii

< iiM'l|ili formal inn. .

Alipi'iidix I. New species of l)ra(liioiiO(i, hy A. K. I-'ocisIc

A|i;icinlix II. New s|)i.-i'ics of iiino;,!, hy I'raiik SpriiiKcr

Appiiiilix III. New species of loral, hy G. II. Cliadwi.k

117

124

124

124

126

127

128

Iiiilc.\
197

.In pocket.

Illustrations.

Map 1715. Oiilaiio peninsula, and Manilonlin and adjacent islands
171 1. Niajtara peinnsiila, Ontario "

Plate I. riower i)ots, I'lowrrpot i>!and. (ieor^ian bay. The capiiing rock of the
riowcrpots is Giielph, the pedistles, Niagara dolondte. IVontispiece.

11 to N'lll. .Medina-Cataract fossiLs 131
IX and X. Clinton fossils jjg
XI to XIII. Rochester fo.ssils I49
XI\' to XXI. Lockport fossils jcc

X XII to XXVI. fiuelph fossils jyj
X.Wll. (iiiclph and Cayus^an fossils j^j
XX\ III. A. Lockl)Ort atid (luelt)h dolomite, below car barn, Corge route,

Niagara falls, N'.V jgo
H. Medina sandstone ami shale. New York Central and Hudson
Hiver railwaj' above Lewistoii, Xew York 1S2

XXIX. A. Clinton doloniiie, Rochester shale and lower part of Lockport
dolomite, ut Grimsby jg^

H. Cabot Head shale, at falls on Twentymile creek, .south of
Jordan jj^o

XXX. DeCew waterlime ami the Gasjwrt aiul overlying Lockport (h)lomite,
Niagara gorge. .\en- York j^

(

li. I'pper Cabot Head shale showing ciirn^nt channel. Niagara
gorge, N<'W \>,rk

_ lj^4
XXXI. .\. Dyer Hay dolom'e and imderiying red Cabot Head shale, at a

locality ;} miles west of Cabot Head is.j
H. (Quarry in Manitoidin dolomite, Owen rtoimd iSo

XXXII. .V. Gorge of CIrand liver, in (iiieliili dolomite near Klora lS(i
li. Niagara escariJinent. Cliffs of Lockport dolomite near Kolapore,

(irey county ]a(j

XXXlil. A. Kramosa beds and base (
,' tinclph dolomite, near Giielph 187

H. Upper Lockport and Low<r Guelph dolondte, Half-W.ay Rock,
north end linice peidiisula

"
'

ij^y
XXX IV A. Shelburne post-office, built of local Lockiwrt dolomite IHH

15. Larger Tlower pot, Llowerpot island, Georgian bay 188

^^J^^rS^ -j^ M'-:iMM^':.'^t^-



I'AdK.

117

117

1J4

12

1

124

126

127

128

I'icur •I. l).aK,:u„ -h„w,„u ll„. ,l„tnl„>t,o„ „f S,h,nan m.ks „, Xortl, A,,,,.,!,-.
-• Ui.iKnwM illiistratiM« Sihnian ,c.,|,„„.,„ati„„ i„ o,„,,no

IX'iiin-ula ,111(1 Mai.irniili,, is|;i, 1,1

4. ( Wlrn-n,. K,.„l„m,.al s,.rti„„- ,„ (),„an „i„s,il ,

•>. IJianniiii sliowina f,,niiaIion< i,,,,,- l),.t,,,i, .jv,.,-
t). I:„rh, n„n;,n,. ,.nh,n„ ,,. s,,. I ),,,«,;,„„„.„„. ,.„,„

I'A'

I )

ir

127

197

piece.

131

145

149

155

171

181

W^'.'^C"^^'



J



The Silurian Geology and Faunas of Ontario
Peninsula, and Manitoulin and

Adjacent Islands.

CHAPTER I.

INTRODUCTION.

PrUPOSE AND CHAHACTKH OK l{i:i'()HT.

Tlic "(ifology of ( iiiiiula," l)y Sir Wm. LoRan, pulilishcd l.v t he CJcoIokI-
cal Mirvey of Canada in 1863, includes the onlv comprcJu^nsivc account
so tar published of tho Silurian system of southwestern Ontario This
report has long been out of print and so is inaccessible (.xeept in the l)etter
equipped s.-ienlific libraries. Since 1863, many advances have b,.enmade in the science of ReoloRy, and it is conse(,uentlv desirable that such
lundamental knowledge as that relating to the Silurian rocks of the oldest
settled parts of Ontario should be thoroughly revised and brought up
() date. Not only is it a part of broad and enlightene.l education to
Have a clear knowledge of natural surroundings, but the proper develop-
ment of our mineral resources and even our agriculture depends upon
;i clear understanding of geological facts. That no metal mines o.'cur
in the area described is true, but the production of non-metallic products
such as lime, building ston<", salt, gypsum, natural gas, etc., is and has
been of the greatest importance in the development of the Ontario penin-
sula which IS one of the most thickly settled parts of Canada.

Taken in conjunction with the recent menu.ir of this departm.-nt
on the "Devonian of southwestern Ontario ", bv Clinton R Stauffer
the present memoir completes the general descrii)tion and n^ipping „f
the geology of southern Ontario as far east as the areas underlain bv rocks
belonging to the Ordovician .system.

As descrilx'd in the summary reports, the field work upon which
tills report is based was done during the summers of 1!H2 to 1916 inclusive
Ihe whole field, including the most inaccessible parts of Manitoulinam adjacent islands and Bruce peninsula, was covered bv the author
or his assistants: hundreds of mih's of formation l)oundarv were followed
and surveyed; numerous geological sections were studied' and measured-
zonal and formational collections of fossils were made, including thousands
ol individuals, and representing thv -.-r: .us g.'ological units throughout
ttieir range in southwestern Ontario , , onomic deposits were .studied-
and .special trips w-ere made to important ar. as in New York, .Michigan,
Wi.sconsin, and Illinois for the purpo.se of c.,;eparing geological o<-currences
in Ontario with those of the • djacent weh-l,, cwn regions
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(;ENKRAI. CIIARACTFR and (;K()I.()(;Y OV SOl tmwkstfrn
ONTARIO.

INDI SIKIIiS.

That purt ,,f .„utlMv...t,r., OnlMri.. iiiHl.rlairi l.v n.-k- ,.( Sih.riin lifr

OH n.,ir till .Ik,. „I til.- NiKura .•^*lar|)tM^n^ is hirxrlv rnv.Tr.l l,v u..,«l

ami Almtl.iiKiva. at t ii' icai of S(,iith I,.,, c .. i

« urn lit.

i^ian;. ...•...« ..„j..i ,,. i:;:,l;:L;:fl.!;;:;v,:,;:;:;;,:i;^;."''''
- "--

hr.,.,Kl...ut th.. (...urK.ai. Hay an.l Lak.. Il„run r.-Ki,,,,.. fi.Hhi„K i. ..,,n. ...rtanl .n.lustry ai.-i thr al,.in,lan.,. „f Kai.,.. fish, n.n.l, ,,n wf,| ,1

'I'll.' niiii.ral |.r(..lu.-ts ..l.iairu.l from thr Silurian ro.ks ..otwist „f
•:;'"'"•"•"'"''• ' -"-talli-. Mirh a.. n,a.l .nHal, l.uii.li, « st ,.. , ^k „

.^

f. K.v|.s„m. Kas an. son,,- oil. Th.s,. pro.lu.ts. h.,«vv ar,! f ur.t'mt.nt.al vali... wlu-n th.ir proxin.ity to th.- ...nfr.. of pop. ,;," n t ,k.",

aiions
^•*''^-''" "'"' ''"^ «a^ ""-'l.v -I'Tiv-l from th.. Silurian f..rm-

T()i>()(JKAPIIV.

Th.. topography of th,. Silurian ar,.as

Km.-

Mtfft J^*»^/V.' 'S»rfcsSLi' .f%T:*#^u-!Ste %rmz



.•rn„..u .,f 1... har.l r,,.k -urfar... Kxan.pl.., ..f ..r,..|..,l Lk «urfa ,', .'

...„„.,„„ aluMK th. N,a«ara ..s..ar,.,n.nt. ,.,. Mr..,.. |..a>n-ula n I . nAlam.,.ul,n an. t[„. a.lja.v,,, .^lan.l-. ( .„ Mrw.v ,H.„„.-ula I
... |

,

.
tl. .H.r.. ,h.. ...h.l .|.,|.,,„,... I.a> Im.,.„ ,.ulp.un..l in... nnn.m.. •

. , ,.

m..u.,.K hiiu, a.ai vaiLy. „... lau-.r .ainii.^ .;',;;;.;. ,,;,;:::
„";';•

........ Kn....,.(,„k .1,.. m„„|h ,n half .,!• NiaKa.a ,...,.in,„la wl,i. 1. .- , vV TV \rs,.\. ll„. an.a> i.,>.|..rla... I.y Sih.ria.. n.ck^ a.-.. n-.M.fallv ,i.,.l(.|. i,.r
>• m..r,. ,.r,.,„„...... lull. Ih-Imk .!...• f..r .1... „..,>. par. a« a. I),.,!,,',,, u,

' !'• ..vs..,,,.. „t ^la.ial n,..rai.,..v a.ul Ih,. „„„.. pr,,,,..,.,,,,-,! vall,.v- l,.a,m

.I,..^.lr,ft IS .|....p. ,1,.. .,„„.r,.,,. ,.f ,,,k ,,.,. „ra..,i..al,v ,.,.„(,„..,1 „. ,1,..V.Vr

Tl,.. ,„axm„„„ r,.,..,•,!,., I ..|,.va.i„n f.,r Mw r-'Ki,,,, .l-vril.,.,! i- I.7.H. I. ..,

.-..;.. \ \'",,!^""'';f
II';' mMx„nu,„ f,„ ,h„ .Manl....lii. i-la„.l i. I.....(,

... > p.. f .,t tl„. .••Hi.itrv .,l,v,„uMy ,l,.p,.,u|s „p„„ ,(„. , |,.vali ,„ .,f .!„. ......ui.tkf into whitli Its streams ..|nplv
"

.. k.i..,s.s of tl..- lah,;,,zn,.- strata, as tak,... fn.m a w.il n n.r.l i., tl„. imsin.St _„...„ ,o,u-.l>s .ItW.. ..I. ..f whi..h :{.l f...t is hasal arkos,. „r ......kI. rate
.<.-'.. f.'.'t ....•lu.i..s tl„. ()nl„vi,.m., a.ul u..y l,uv,.r I'ala-uzoi.. .strata ti.at ...av

Is the thickness of the n,.voiiian formati,.iis present
o7Zi7—2

# SfNTI 'fco''' ,^Si"
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«cst.ri; >li.,r.'s of (I'.orKian hay, tliroii>;h a rhain of i>lan.ls to .Manitoiilin
i>an.

, llirouKl.out tlic IniKlli of Mai.itouliii, CocklMU-n. and nniimnoti,!
islands to the nortlicrn i.cniiisula of .Michigan. Thr Maii.ls s,.p.,ratimr
(.(ormaii liay and the North cliannfl from lake Hiinm an-
and >,. closely connected hy reefs that the l.reak here
than real.

AlthoUKhSihirianfonnationsnniierli.' the whole area from the XiiijiPi
escarpment to the limits of the iMMvinc.' on the south and west the are'i
not overlain hy Devonian strata is much more restricted, as mav he seeii
trom th<. mai), and the actual exposures (,f rock occnpv (mlv a s'mall n.rt
ot this area.

• . .
i

The san(lst,,nes, shah's, and interhedded dohmiites. c,,mprisini: the
lower part of the Silurian sysfm (th.. Medina-Catara.^t

. the Clinton
and Hochest.'r suhdivisums) outcrop .ilonn the fr.mt of the Niagara (-cirp-
ment, or m (^ase of the harder suhdivisions, occur hv themselves t,, ij,,.
east or n.jrth as more or less localized escarpments. The ,,verlvim:
heavy-heddei dolomite of XiaRara ape (L()cki)ort) forms the i)r,acticallv
continuous white clitTs of the Niafjara escarpment.

West and south of the Niagara escarpment, the I.ockp.wt .iolomite
outcrops (iv.T wid,. areas of country, particularlv on Rruce peniiiMilaam Manitouhn ami the m'inhhourins; islamls. where larjje areas (,f harren
rock are exposed. The (;ueli)li dol.,mite overlies the Niaftara I I.ockimrt

)

dolomite and outcrops over consi,hTahle areas t.. the south and west
ot the Xian.ira helt, continuing as far north as Kil/.william island The
waterhm.' shales, and sypsum hc.ls of the ('avu^^an urou)) are rarely
<'i;n at tla; surface, sections occurrinK as indicated ,,ii the m;.p in the
va.icvs of (.rand River. SaUKeen river, ami in snmv other stream chann.js
I lie salt beds do nut uutcroj) at all.

In many parts of Ontario pmin.sula. hedrock is deeply cver.d hv
surface deposits, nuisi.sting of houlder till, and outwash materials Mich
as clay Rravel, sand, etc. The study of ihis surhcial neolojrv i< .an exten-
sive .suhject in Itself anil has heen descrihed in part hv .1. \V. ( ;,>ldtliwail
and I'. ]!. I aylor (.see liihlioKraphy).

In areas where rock exposures are scare- .iwiim to the thickne>s
ol the surface deposits, the land is fienerally ^ood and the cuntrv i< thicklv
l)opnlated. In con>e(,uence. ro,>k outcrops aiv of pvat pof-ntial valueas a source .,f r,aw material for huil.liiiK stone, road metal, lime uianu-
acture. etc.. ami those discovered in the preparation <,f this report Icve
I'cen iiiilicated on the map.

HOCK STlMT'TriJi:.

>inc(. lie-(.amhrian lime, s.mthwestern Ontario ha- not MitTer.'d inany way from viol..nt .l.-formation, hut on the otluT h.and the movements
-i the earth n.corded elsewhere in fanlt> and <h,-,rp fold> have reMih..!
.n K.aitl.. slrnctnral undulati.ms. which rarely a>M.me . magnitude ofd

I
ot 20(1 feet per mile, hut which ar.' m'Vert heless cut rullimi factors

>n the .accunuilation ol oil and jjas. The oil fi,.|,ls „f |.;..,,^, K.nt, Lamhton
a.Hl .Middlesex counties are located for th,. mos, p^,, „„ ^..ntle .hMne^

;"";''li'"'s. Mild th.. cas fields hetw,.en Xia^iara an.l IVtmit rivers»lale studle.l, have h.M.n sli,,wn to 1... ,.|,,selv ..is.,,,.!.,!,,,! ,..i,l. ;,,,.,,..,,,
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tions that .1,, „ot ranv wa 'r ,, ,i
', .i';.';^ l"'

""'•"''"'•';. .'n.-l in f„rn.a-

'•' It"- ^nuthern part of Ks^.x
'

,U T^ rr'
"''''

V'.''""«''
<'''atl.ani
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T '""-"''> '-""-

!'W.I.i"K at ,no,v than a .-w t Ir i

'•
V;''"'',''.';'''''''

"'' ''••'^" '""'-
> H-.'il d..n,on.strat,.,l hv a . 't' i n| tm n , 1 '"V,''"""

.'"^'^ "^ "'^^ '"''l

i" a.TanK,.n...nt. Th.r ! • v, • "T 'l''''^
'"'' '''"^'" '•<"»l>l<>x
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furth..r d,.s,.rih,.,l Im-I.^ Th ' vK . ,,;
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' .. 'r,;ir'r

SUPPOS...1 l.oundary lK^tw.o' h; (;..l td^''^
--..ntnnUs in th,.

•"(rants whi,.h ,|„ „ot ..xisf i„ h<. -! ,

'

V^'"":,, ^"'"'•'*'"»^- ''-

'lino in th,. t„p .,f tho ,m,,. J .L.' r 1 ''''r'^'".-.
""' '"'"•'^'•' =""'-

r;.a.l l.,-i,l,.. .r,tsin, tl,;.".:, n ^^ nvr'"' I^^ ^/i:;:';;^""^''":^^
."^

•'"

," ;-r.'st
, . th,. anti,.]in,. whi.-h f„r a v .Itl , t .d, n o .

''"^ ,""''"'«''
ot alHutt ..,.Kr,.,.s t,) th,. ,.ast ..n,! w .s\

'
. .

"" ''"''" '"'^ '''P>
i- 10 1„ 1, ,i,.g,.,^,,s ,„i th. ,.,s n ;

";'
"""' ""' ''••^* tJ'f <1 P

.V s.nall snu.lin.. inlrv' "
1

'"'):/
nl^ I!'" "'"V T^

"'" '^"'"•^'^•

"'••''" anti,.hn,. west .,f Rockw, , ,1 t ,;
'""•'""' -""1 "" •'•-t „f th,-

Thus it is ..l,.ar that th na , UiA n fi' mi"1 t'?'
''^' '^ '"^^- """'-'i''''^

folds. T„ th,. west th, 1 s .
I

'' *'; '" ••'^t"-^"'l I'.v n.i>H,r

far ...s a small r,.„,n. , ,f r,..l, I
"

';'""' " """'f^'l' nnduh.torv. a^
raihvav. al.„ut 4 H v s -,M / * V^^

^••"."' "»' "'" ^^ran,! trunk
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lor their tliickucss (40 to of) feet) ;iii<i ;ivi r:if:iii(; the rock dips, it i- cvti-
matcd that the dip to th" wot is iihout 70 feet in 1.2()() f.-ct, or 'it the rate
of ai.oiit :mi feet per niilc. As the avcraKf dip of the formation to the
Wfst IS al.i.tit 20 to ;{(• feet per inih', it is dear that the aiitiidiiic is wdj
marked. The crot of the anticline extends throuuli tlie .Vnriodtural
grounds, the west sid.- of the schoolyard, and throiiKJi tiie middle of the
nM'k-cut on tiie raiUvay al)out Xi't yards west of the station, and cro»es
liie road between concessions IV and V, Kramosa township, near the
nortii side of lot (1. The axis of tlie antic'ine extends nearh' northwest
from Kramosa river, hnt curves more and more to tiie nortli in its northern
exposures. To the south of Hockwood the roi'k is covered with a thick
mantli' of surfaci' material.

StaulTer' descriijed an anticline p.issiuK throuKh St. Marys as follows:
' Hunnini; nc.arly north and south through the citv there is a rather pro-
nounced .•mticlinal or monodinal fold !.. which lirinfis up the
Silurian- to iheeast and drops the Devonian to the west. The Thames
river cuts into the side of this fold so that at th,' dam near the (Queens
Street I.ridne the dip is upstream, while a (juarter of !i mile helow the
i'ridde. the dp is ilownstri'am. The excellent artesian wells which supi)ly
St. Marys with such a (plant ity of good water mav depend on this
saiiio structure."

Folds have heen mi ntioiied at oilier localiti.'s, |,ut it is difficult to
prove their existen.-e.

As may lie seen from the cross section passing through I'.lora (see Mai)
1, loi. there evKlently is a nioiiocliiial fold to the west of that town Such
a fold IS strongly suggested hy comparing the ahitude of the top of the
(.uelph outcrops at Kloni .and the altitmh' of the top of the formation
derived from the depth at which (luelph dolomite was struck in a well
drilled on lot C, c.incessioii V. I'ilkington town-hip. al.out .". miles west ,,f
I'.lora.

I'lidulations are clearly marked along the north end of Bruce |)enin>uli
lietweeii ( ahot head and Toherniory. a clearlv cut escarpment li.iiig
exposed all the way and th<' water-level heing evervwhere a handv reference
plan.'. Ihe l.est marked anticline extends from the outlet of (iillies |.,k,.
northwesterly to the small area of Cataract exin.sures on the northern
-lioie. llie easterly dip oi thl> fold as seen on the nortli shore is aliout
1 10 teel 111 a mile, the coriespimding dip at Cillies lake heing much Ies<
Ihe (lips to th.- w.'>t ar.' Miiiilar. A w.^ll-niark,'.! sviicline iiarall.'N the
.ii.tichne .,11 the .-asl an.l in.'lu.l.'s th.. three .•oiispicuous l.hiffs west ,,f

( ab..t hea.l. whose axes are at right angh's to that .)f th.' svncliii.'. I'arth. r
w.-st th.' undulations ar ot so .'asilv .letermin.'.l hecaiise ,,f th.' hick of
lionzon-markers. hut th.'\ ar.' <|uite evi.h'ut to an ..hs.'rv.'r .'oasting al(,ng
the >h.ir.'. Oth.T slight un.lulations mav he s.'.'n along th.' ea^t -id.' ,,f
lirucc pi'iiirisula.

Th.' g.'iith' nionocliiial >tructur.' of th.' Niagara p.'iiinsul.a is .-Icariv
Illustrated I )y the tlir..' stru.tural s.,-tions acconi|)anviiig th.' sp.'cial map
of this r.'gion. Kin.ll.' .tat.-.^ that •'H.'lw.'en th.' X.'w York (Vntral Kail-
w-ay hr^dge and the el.vator shaft at the falls the he.ls dip to th.' south at

'Giol. .Suri-.. CVui , Mi-m, :i4. p. 11,!.

,P'''''"'.'
HiviT series Kfid hcn.-e m.w , ,ns;.i,T,..l Divcmmn.

•I S (,iTil .Sur\
, \u,a;irii hiili.j \(. I'.. J. I'll • p 14
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CIIAl'TKU III.

SLMMARY ANF> CONCLLSIONS.

(lEXKlJAF. (^.KOl.OdV.

'I'lif Silurian >>>1ciii is l.ouinlcd \h'Ua\, in Oiitaiiu j)iiiiii-iila l.v
Ihf n;il (^urcnsioii >l,alc and on AFanitonlin island liv tlic Kichinond >hali's
and lini(sl(incs. These underlyinu formations lielonn to the < 'iiieinnalian
Sioiiliof the Onlovician system and are onlv facie- of the same sedimenti-
tioii. AIm.vo, the Silurian is l.ound.'d l,y dilTerent J)evonian fornialionV
the Onskany sandstone anil On.indatia limestone in the .Niagara penin-ula
and the Sylyania sandstone and l).-troit l{iver series in the Lake Huron!
Lake St. Clair, and Detroit Hiver regions. In interme<lia1e are;is the fael-
are less delinitely known. The total thiekni^ss of Silurian strata at like
St. Clair is from 1,72.') to 1,7.")() feet.

The Silurian system falls lithoioKieally into three siilidivisions, a lower
one typieally marked hy an alternation of ehistie and e;ilcare()as sediiiK'Hts
the result of ehaliKiiiK eon.litions of the land in resi)eet to the sea; a middli'
Ki-oui) of ma.ssive dolomites, sufi:y;«'-live of widespreail seas of 'moderate
depth: and an upper divisi(,n of saline sediments containiiifj; lenses of salt
and jjypsum and impure, clastie dolomites. Th.^ saline deposits are prohal.ly
those of shallow, interior hasin, water liodies, whieh received nre;it (luantitie's
of (letrital material from the surrounding areas where older formations
elevated above sea-lev.'l were lieinj? aetivelv eroded. The last ph.-is.. of
Silurian sedimentation represented a brief return to normal marine condi-
tions, which were terminated by the uplift preceding Devonian time.

Till' oldest Silurian division includes: (1) the sandstones and shales
ot the Niagara peninsula (Medina) and the contem|)oraneous .lolomites,
sludes, and shaly dolomites (Cataract) of the (!eor(jian Hay re^ioe; i2) tin-
limestones of the Clinton formation which scarcelv extend in outcrop
beyond the Xiapira peninsula: and (3) the Rochester shale which thins
out a few miles north of Hamilton.

The middle division includes the widesi)read Niagara dolomite
suitably known as Lockport dolomite, and the (Juelpli <lolomite whi<'h is
indicative ot a shallowinK .sea, approachinK interior hasin conditions.

The iij)per division of the Silurian includes the Cavunan Rroup, with
Its .Sahna shaU's, gypsum and salt, these bein^ the extens'iim of the Camillus
shale ot New York, and the overlyiuK Heitie waterlime and Akron dolomite
which nierne laterally into the lower .M,.nro<. dolomites of the bake Huron-
Detroit Hiver rejfion.

The best marked diseonforniities or breaks in sedimentation occur:
(1) at the base of the Silurian where the Whirlpool sandstone and .Mani-
touhn dolomite overlap the (^ueenston shale and marine Richmond
formation; (2) at the base of the Lockport dolomite which successivelv
overlajis from the north the Cataract, the (linton, and the l{ochest<T
formations; (13) at the base of the Salina which overlies what appears to
be an erosion surface at the top of the Cueljjh formation: and (4^ at th<.
top ot the Silurian as represented by the Bass Island .series in the west and
t.ie \kron < olonr.te in the ra>!. The contact betwe.-n th,- .\kion doloiniic
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aii.l 111.- ..vcrlyiMK Oriskiiiiy >an.lsf.,nc and Oimii.laKu limostcn,. is rlra.
(•tmra<-t..riz...l l>y an ,'Vu^um unc..i.f„riiiily, aiul tl.r (•,.m..s|,„n.linK roiitam ,1... W..M l,..tw,.,.„ tlu. Jiass Islan.l mtI.. an.l .h. Sylvania salulston

"

I>r..l.al>ly similar, l,ut it is kncwn m Ontari.. .mly fr.-m well records.

ECONOMIC (;iX)L(»(iV.

All th.. Silurian .alcarfous sclimcnts in Ontario archiulilv n.aijnoiaiand ar.. class,..! as <|oloniit..s. This irn|)li..s that when- sufti,-i,.,,f lv fnron, inipuntics such as day ami silica the Silurian .lolomitcs may l.chur.or hmc tnanufactur.. and arc ..s,,ccially suital.lc for hvdrafcd' lin.c- 1,.hey are entinly unsuital.le for the manufacture of Portland cen.en.u.lph .loloniit.. at .uel])!,, FerRUs, an,l elscwh.Te is extensivelv us..! f,the n.anu acture o ,,„icklime. Th. Manitoulin. Clinton. Lockpor

f
.

; ,1
.^'^'•"»

''"'"""'<'r
"^•- K.'nerally suital.l.. for .,ui,.klime man.

fa.tui. and have l.een used to some extent. Natural rock cem. nt waOrmerly ma. . fn.m th.. arpillac.M.us .i..lomit..s or " uat.rlini..s "
at thl.ase of th.. L.K.kport .lol.,mile at Thorol.l, Alt. All.ion, an.l eN,.wh.r.

an.l from h.. H..rtie "waterlim.." of m.,t\. t..wnship. This in.li.st vnow ahan.l.,,,... l,..caus.. of tl... inferiority .,f natural rock ..,.,n,.nt totli
liiKh Ki-a.h. Portland c..ni..nt n..w used in constriL'tion work

h.. I...stkn.nvn Silurian huihUnR st.mes are ..l.taii.. fr.mi th
\\ h.r pool >an.lst.,n.., the Cr..,l,t Vall..y -Hrown st.,n.." [...ing rv favo.irahly kn.nvn an.l from the I.o,.kport an.l (;u..|i)h .l..lomit..s. th.' gr..'!.Ntent of th.. ..x-p.,sures of the l.-.st two na.n..,l f.,rmations niak.s ih,.n
e.isily avaiahl.. for many c.ti..s an.l towns, an.l it is onlv Ixvaus,. ston,
i.as Kiven I'lac' t,, ..[...npcr huildinK mat.Tials that this fim. natural r..s.,ur..,has ,..en v..ry lit I..

,
..yl.,,,...!. The Manitoulin or l.,w,.r Catara-'t .lolon'it,

.>! -Mam .nilin islan. is m many cas,.s suital.l.. for l.uil.ling st.ine, althouRl
h.r.. .'IS farth..r south it is .•omm..nly too thin-l.,.,ld...l a„.l shalv

lu' >..st Mlurian r.jck for roa.l m.-tal in..|u,l..s the ui,p,.r an.l hanl...
I < Is o th,. Locki.ort .lolomite. th.. .l,>ns,.r an.l har.l,.r IhhIs „f th,. Cmlpl
dolomit,.. a 11,1 much of the Akr.m d..h.mite (includiuK prol.ahlv a part .,
he Mcrtie Ik.,Is) out,.roppinK near CayUKa, Duiinville, an.l ..is,.wh,.r,. iithe Niafiara luninsula.

Larue nypsum .l,.p.)sits .ic'iir in th.- Sidina formati..n alone th,. (Iran,nv.r h.t w....n Pans an.l ( 'ayuKa. Th.'s,. ar.. at pr..s,.nt min,..l at Cal.'.loni.

Kxt,.nsiv,. an,l as y,.t only partly d,.v..|op...l 1,e,|s of salt occur in th.^ahna forma i..n ov,r a larKc ar,.a ,^xt.n(!inK ,.ast from lak,.s Huron aiulM. (lair, lutw,',!. Kincar.lin,. and I'ort I.aml,t.)n, as far as Brus.,.ls
Lon.U.n, an.l I)utt..n. Anoth.'r ar.^a is situ.a,..! in the vi..initv .,f \ViiuN.;r'
ni,.se ar,.as are the ,.entr.. ..f th,. salt iiuliistrv in Canada'

Aluch gas IS ,l,.riv,.,l fr.)m tlw AF,.,lina s.in.lstone (the Whirlpool an.louTlying l.,.,ls) 111 Niagara p.'niiisula an.l as far w,.st as Delhi Th..nint..n lim,.stone urnish,.s g.-.s in th.. OnoiKlaga. Cahnlonia, CavuEa, an.lPort (olhorn,. f„.l,|s. The (lu.'lph .lolomite is gas-hearing in caste
Ivssex (.ount.w

Soni,.,.ilisol,tain,..l from the Whirli),.oI sandst.me m^ar Brantford (this
IS variously report..,! from the Whirlp.ml an,l th,. uiulerlving ()u..enst.)n)
an. the (.u..|ph an.l Salina furnish tS' ..il of th.. Tilhurv fi,.|,l of Kent
.".nd hs>^ex Cjunties.

1--'-}^
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< ii.\i-ri;i{ IV.

TIIK Sill KIAN SYSTKM.

<.i:M;i{.\i.sr.\ri:Mi:NTnr kxiknt.

Tfif Siluriiiii system include tln' -riliiiK ii(> dciMi-itcd biiwtcii the
I iii'r(£<ii(c (if the lutiil frdiii tlif «t!i wlmli i|u»i-.| tlir < Ifluvici.-iii pcriuil,

Mini llir likf I'liicricciX'i' which liriiiicht the Siluriim pinml fi. it clo^r.

AriiiriliiiK to the nuthi>r'-> iiilcrnnlMliiui fur ( liiliiiiu, ihf Sihirinii fipriiiMliuris

vvollhl 111' lliosc lyillK ImIwicii ihr XMhrilflit.'- of |{|> hlnnliil ;iui' lillihlihllK

(^urcii^tnii ^h;ili') IhIuu ami thf <>ri«kiiiiy -Miiil-tdiii', niiiinc|,iiJ;( Ijiin-

-tiiiii', <ir SylvMinu ^aiiil-liiiic whi<hr\ir haiipcmil to Ih' the IimmI nvci l\ in^
foriiiatiiiii iif till' DcMiiiian sy>ti'm. almvc.

As ({I'oiit^i^t^ ate nut iiiiatiiiiiiiii> ri'nanliim cillii r thr luwcr or the upprr
Silurian limits xmic <\p|,tiiati<iii uf the aiithci'^ iciiiciu-iiui- i« ni'ci-^ars .

I.ct ii> fir>i ciinsidir thr luwcr Silurian lMimidar\'.

I.OWKI! UolNDAIiV.

I'ntil recent year>, puicpni>t> have imaniinnu-ly placeil the ( IrdiiviciMii-

Siltirian liKiilidary at the tup uf the \vell-re<-uuiii/;ed marine Uichmuf.d
foriiiatiun. This runclusiun \va-> ha^ed uii a ma— uf |>ala'untulu|{ical

eviilence and vva> in ai-curd with -tratinraphic e\ idence as will. ( leuluKists,

fdlluwiiiK the terminolucy uf New York state, also iinaiiiinuiisly accepteil
the liasf uf the " l{ed -Medina," now known as (2<>''<''>^^<>" ^liale. as the
lower liomiilar>' uf the Silurian. This di'cisiuii wa» Kased un the assiinip-
tiun that the (iueeii.-fon > ' overlay and was voun^jer than the Hicli-

inond furmatiun. and was . continuous ciepusitiun witli the overlying
" .Medina " useil in the restricted «ense. .Vs no fossils were known in

the (^ueensfon shale, iiala'untulodical evidence wa^ entirely lackinj;. In
MMIll' (Iratiail shuwed that the (^Ueeiistuli shale i~ merely a delt.i |)hase
of {{ichmund sedimeiitatiun. and hence is ni the same aue as the Hichmund.
The majuritx of j;eolo);i-|s at once accepted the tup of the (^ueenstuii sliiile

a» the top of tlie ( Mdoxiciall system ill accunlalice with the lutin recognized
treatment of the {{ichiuond m.irilU' scdilrient-. .\ few neoloKists. however,
continued to interpret the ( >rdo\ ician-Silurian lioiniilary as heinjj at the
liase of the t^ueenstoli and -u placed it al the hase of the ty])ical Richmond
furmatiun. I'ur this \ iew u'' ''le ca-e the nadir i~ referred to the writings
uf i;. (). I'lr h.' Su f:i, mtariu is cuncerned a -trati(iraphic break
liitween till ) uf the (^ueeii.-fun shale and the uverl-iun \\ hirlpuol
-.indstuMc i- .ndicated ni l.y liy a decided change in ^ediiiniitaliun imt
aKu liy mud cracks in the _ , iisfon (illed with sand from the \\ iiiripuul lieds.

in the (leurKian IJav region, however, where the Manitouliii iluluinite over-
iie~ shale of trie marine [{ichinoiid formation, tic re i- a f.ir more decided
break in Imth -ediment.'ition .'ind fauna. Not .1 ^iiinle -pei-ies li>ted by

'Sru nr-.', mw HT .
". 'It .\.\l.\.p ^'iti.

'J "rhf I TiN.virian-SiiuriiiL l-ounilurN '

. Twtlfth Intor. dtt^I, ( \inv .
(' I{ . rn iit;j-tili7.
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IihinIi- Iruiii tlir Itii'litiiiitiil 111' ilii> ri'Kiiiii i» kiiitwii in tlir Miiniliii
loloiiiilc, mill till' K'tHiii tlijif iTi>" ovir iirt' tVw m iiiiiiilti-r iiml cil I

riiiiuiiiK cliarintir-. TIm'-c fni'tt liav.- cuii-..! tl,,. aiilliHi- i<> .iil..|it

rniirc wiilfly arri'pti'.l \ u-w iif •traliKriipIn'r..

I I'IM;I! holNDAKV.

'I'lir ipfiiMi 111 III till ii|i|)ir iiiiitait III' llii- Siliiri HI «\-riTii in thr Dili
riviT-l.aki- lliiinii ri'Kiiiii i^ cvni iiuiri' iiini|ilii atiil ami iili-nirf tl

i» that III' till' liiuir lontai't jii>t df-rrilii'il. In ilu' Nianaia iMiiiii-
anil vifihily ihr Uii^kaiiv >aiiiUtiin(', nr in its alxciirr llir n\irlyiiiij • tn
cla(ja limotuiti- ilmtli uf iiniliiiilili'ii I )i'Vi'iiiiii ajji'i i|i-ciiiit'iiiiiialil\ uvc
llir Akriiii iliiiiiiiiiti' 111' iiniliiiiliti'il Silurian am' ami tin' liiiiiiulaiv i« I

ili'lmilily loratiil. i'miii Ihf viiinity of \\ l-tiMk wi-iwaiil, hit\\<\
till' Mi/iiiiM' I'l.riiinlii'ii nl (iraliau intrrviiirN lictwim Ilii' ia>il>-n'(iimii
Sililiiali :.iiil Devonian Inrinal ii.n-. ami (uaKail lia^ plaiTil all i.C I

M'lii's in 1; (• Silurian ^y-lfin. rnlurtiinalily I'ur llif Milutimi ul' tlif |>r

Iriii. iiiitciiip-* 111' Mi.nrui' strata arr >rarir, t'l'w khuiI .-.iition^ arr kmc
ami inuiii lia> In lir inl'irnil f-- mi saiii|>li> taki n Irui,; .lr;l| liiili>.

Till' arn.nijianyinn lalilr Kivc- (Iraliau's iiitir|pritatiiiii uf Ilir Mmi
fiirinalii)ii. 'riii« :.uiii—.inn was ilrlirinimit Irnni llic >tuilii's niailr
till- Miiliinaii ki'dIiikI-I-. iliiriiiK tlir sinkiliK "1 a -alt .-lial't mar Dctn
ami Inmi natural siitimis ; ml linrc-linlcs in ohin ami .Mii-liinan. N
with-tamliim thf critiiisnis of this intrrpntation nf tin- sciiuciicr of i

lorinalioiis liy tin- IU\ . Tlioiiias Nattriss,' thrrr is ^noll rcasnn to liclii

that it is siilistantiallv inrn it.
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Tiir iowiT Muinor or Hass Islaml sfrirs is iimiowlitiillv Silurian a
will hcilcscrilMil umier " ( 'ayunaii Krimp." (iiahaii ha- .li'inonsTratcil tl

till- typiial Sylvania saiiilstom' of Michigan is in par' of saml dune ori)
ami lu'iicf rrpri'scnts rontiiicntal scilinifiitalion tr.ii(-jr|-,.ssiiiir the Siluri
laml. .\ further ilisciissinii of the charaitcrs .u.il aRe of the Sylvai

'Xuttrcsa, riiomjut. .s^v MiUliour ijtliy.
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• In iniikc t

'\\'

It I:

\ir, cciiirr^ mIhuiI

riir I):il;i'(iriloliiu;ir

, lhi'l('f(irc. licri'—
tl\\r iiut !ii>r > niiiclu»iiiii-

>,-nii|>tiilii' i-i to III' I'liuiiil lirldu. 'I'lic cuiilrdViT-x

llir ujji' I't till' iippiT Mniir r Di'Iruit l{i\ir -nii-
aliil >tr:itiKl':i|)liii' i'\ iili'lii'r .-ilipMiriit ly niliH

s;iry lirii'fiy tn rrvirw tin' rviili'iici' in mili

rli';ir.

Tlic Dcviiiiiali i'li:iiacli'|-s nf tlic Ditiiiil ItixiT >rrii'^ aii- well rrpi-^'-

sciitril l)y the follnwiiiii t'ii~>iU: Sifrliniiijuira vf InsiiKjiri liilliiin^, in ihr
Flat l{iM'k iliiliiinitt': (iisli plnillni'i umi i icdniun unit, iniilrnliiiii nsi' ( 'iraliaii.

liau, (''iiiiicnritiiini innnrniciiiii (iraliail

,„

I in

- y - ..ric CDM-
siilcrcd liy itsi'lf. it would jimlialily ln' proiioiiiicrcl a Si'lmliaric or an Oiioii-

(lajja fauna without licsitatimi. tliounh tliiTr i> a nui-iilcralilo Siluric
(•ii'iiii'iit. The i)iisition of this fauna in'iiiath '200 to 2.')() fi'i't of tin- Liiras
doloniiti' with a Silurii' fauna, forci-s ih to roiisidcr tlii> as Silurir

will 111' sci'U lii'low just how iniportant thi' Silurii' ilrniciit in

diiloiniti' is. ( 'ontinuinn. (Iraiiau says- " To sum up,
*'

of this fauna an- partly Silurii' and |)artly of Dcvoni
rcprcsi'i-.tcd li

It

till' l.Ur.'i-

siiin up, the stroinato|)i)roiiU

tyiii's. Thi' ror.ilsUl'

s|)i'('i('S iiiriitifird wit li

lirai'hiopods ari', with
rum the inid-Drvonii'.

iri' till' triloliiti'.--.

arc without I'xi'i'ption

, . iiini' Silurii' spci'ics and thirti'i'ii

or most nearly likr inid-Di'Vonic s()i'cits. The
two cxi'cptions, of tyjiis othorwisi' known only fi.,111

The iii'lccypods arc similarly mid-Dcvonii' ty|)cs. and si

The gastropods and ccphalopoi'
....

upper Silurie types."

Of the Lueas fauna. (Iraliau says' "This is the hijihest fauna of the
Monroe ftroup, and it is throunhoiit a Silurie fauna.'" An analysis of his

summary of this fauna, however (pafje 221 ), jrives the foUowiiif; information:
Of coral.s there are two speeifie identifieations, one sjieeie ('tjUndrohi'liHiii

Itrnfuudum) being 111 w and one s|)eeies (CUtilojxira ilirhoKi. m) persisting
from the Anderdon limestone: of M'ven species of hracliiojiods

si'irllfi /l(((/,^•/, /'. .sHhtr<inxiri-s(i. I', iiiiildiinlhi.sd, /'

tricuriiinta, and Plciirolnirliii

nearest relations in the ujiper Silurian of (iottland,
si.\ yKotoimirid nreiji. K. twite nsis, Loplionjiini bispirnlis^ PUurolomnrin ef
velaris, and I'dkiunitd ef cniiiilata) are (luelpli. and three {Sdhnd.-<i>ii-<i

»ii>u(td, S. cxlcnudtiiiii. and Udloptd unbctnucd are Manlius, two sjjecies
I I'lnironotu-'i siihnngdldn'.s, and Trochdnenid druiilvn) are eloseiy ri'lated to

'Mic-hwiir, (;.•.. I ;inl Biol Sur\ . I'ul. No .'. I i,-.,l. «t . ;, 217.
Itn>l,p. 221,

M.I.I, p 221.
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; ;/''Z'-^'r;\''''.' Ir'"": ) '"'" ••""' •'• V.-r^, ,•„/,) an. ....nlm...!Ilic 1, Ilea.'- and Ainlicrstlilirn Ix'ds.
In all, tvv.nfy-foMr Kjn.ra ar.. rcn-unizcl in the l,Mra> AuUmuU:

r pr,.M;n1..,l as follows: six, Onlovirian to Carl.oniHrons or lat.T- t«Onluv.nan to D.vor.an: t«.
, Onluvi.ian to Silurian: Silurian(a Mmifm.us; two S.l.ma.n,, |)..v,mian: four. Silurian: and onrJVvia

, ,,1 . ,!• Ill- II ^< 111^ ui'i ru< I l\ I K \ sa J

.la... tins wl.ol,. orn.ata.n ,n th. Silurian on th,. ..vi,!..,.-,. ui Castro, odM an. adn>nt,.,lly ••..xoti,./' and ar. of a Hass of or^aniMus kn,
" .." poor ^u„l,. fossils ,n th.. I>ala.o/.oi,. syst..n,. 1, woul.l s,...n, nno- loui.'al ... .•oiiMd-.r ,1... I),,r.,i, HW.r srrus or u,,„..r .M.,nr. ,

!).\..n,an an; th.. Mlurian sp,.,.i..s pr..s..nt L.-iuL' n.^..!,.,! as hoMov..

lir 'll'slnJ'"'"-
'"''" " '" "'•'"•'' "•'"• <-al,aWs'alt..r;.i;;iv; ilm^l:

•' If .•orr..|ati..i, w.r.. to 1,,. I,as..,| on faunal ..val.-n.... alon... a .liff.r.i

In 'th'a'^a '::",! "" ^'^^^ir'''''^-
•'

i^l-'"^-
"-l' -l-i-lv U. adoptIn that .-as,., th.- I,,u,.r Monro,, woul.l I... ,.orr..|at,..l with th.. upp, r (

'a^

Faunally th.. upp..r .Monro,, niinht 1... ...nsi.h.r...! as th.. in.litr,.,,.,.,

.' ... tl;
'"•..•.•

.-r
*'!'•"'" ''>1'""--- ""• .^ylvania 'woull^|PM-.ni th.. ry: n.ntal ...n.lition app..arinn :.t th.. .....1 .,f th,. Sih;

int..rV.d'I;t 'Ji,;!'r',^ni'''\r
"•"•."• '" *^'""">- i"'l'^<— •• ^itl. tl,.. ,.r..sion t xal at th. i.,p of th.' M.a.r.,.. lornmtion, an int.rval sulli..i..nt to alh.voh., n.mova of th.. I.u.as an.l And...rst liurg ,l.,l.unit. > fn.n, th-. tth. .Vn.l,...lon lini..ston.. at Andu.rstl.urp an.l SiM.v Ixfor,. th.. ( ', ...d.,,'s...lHn..nl-. w,.r.. .h.posit...l. This int..rval ......n...! "to th,.n, to . 'h!

.l.'Kr... ot niaKiiitud.. r...iuii(..l to s,.ii.,r..t,. >.,.*,,.... i. i. .

That th.. tim.. int.rval iM.lw.rn th,. low.r an.l ui.p.r Monro,. n..,\hav.. Iu.,.n at h.ast as L.uk as that ,n,.ntion,.,l ahov,. is suk^,. , ,v hm.s,.n..,. h,.tw<..n tlHs,. ,livisio„s, of tl,.. ..onti.antal Svlv.n^a Ian, ,,

'

(.ral.au stat.-s^^ hat th,.n. is ^ on to h,.li,.v.. that th,. Svlvania sa 1 ,

'voTt ;;";•"
v'"-' "";

'•"•"'"' ""'"'•"•^ "^ "" '"-'• mo.. 'ri^2^;n_r«'>ts on th.. .Niagara fo.niafon in In,lia..a. This in,li,.at,.s a nu-l
'Ilml. p. :•;«.

'r.m\ Surv,, (an , Mini M, p LN5,
^ tt'id, pa2e 5.1.

jrK:Ti~7!ii w '.
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nr.'MfiTcn.sidii lli.iii lli.il ;il lli.t,,|),,| til.' Moiinic. Ai;,iiii. iii I li.^ rli:ii;i.l(|-
(if the Sylvfiniil sui|il«tc.!ic uooil cviilciiiT of cni.TKclici' ;m(l CDntilli'iil:!!
coiKlitioiis cxi.-ls, aihl III.- .losiiiii lit the l.i|) (if the Mdiinic iii;iv >n f:ir ;i>
. 'Villi lice goo, have Ihcii in part at li'a>t iliii' to ciirrcnl artimi altiioiiiih
'li'' <i'>"' < litiiins wiTi' those of (mcrnfMif, Admittinn, liowiv. r. thr
ilifliiiilly ill I'xplainiiiir tlir hick of -iilliciciit -I'llinu'iilarv or other reionls
wlileli elsewhere liii(r|it lie exjieete.l to mark the lii|.« period re(|liire.l for
the (lepositioli of the upper Moliriie ami the eloMiili wliieli reinoveil a
laiKe part of it. it must he reiiiemliereil that the dillieultv i- not removed
liut only shifteil to Silurian time l.y eoiisiderinK the upjier .Monroe of
Silurian ane. The deeidiiiu element ill the whole aruument appear- to
the writer to lie found in the fossils which are admit led livall to lie Devonian
ill all ('--eiitial character-.

Alihouuli StauiTer formerly pri'ferred to place the upper .Monroe in
the .•^iliinan -y-tem. he has in his later writiii«;s «iven up thi- opinion. He
-ays:' '• it may lie that the unconformity idisconformity i it the li.i-e of
llie Orisk.any in wi-tern .New York, represents the one' occurring at the
lia-e of the DelroJ |{iver series. and that the unconformity discniiforniily i

at the lop of the Oriskany i- ll lie so prominent at the lia-e of the ( )non-
daj^a ill Ohio. .Michigan, and extreme soul h,. •-tern Ontario. If this he
I he ea-e. these | wo uiicoiifurmities run toiicther al various place- in ( Inlario
ne.ir the ea-terii end of lake flrie, hut diverge rapidly to : he westw.-inl from
SpriiiKv.de. 'riiere i- thu- represented an uiikiiowii interval diiriii!; which
il is proliaiile the Detroit Iliver series was depo-ited; for to inaiiitain Ih.at
-uch a fauna as that found in the Amhe.stliur); doloinite i- Silurian i- more
nnpo-silile th.aii to find a |)lace for it amonn the recognized Devoiii.in
iormatioiis."

Ilavinsjsettled the I iiue 'l.'issificat ion to lie adopted ill this memoir for I he
Detroit Hiver series, the aue of the Sylvania sandsloiie has to he consider-
ed. (Iraliau conclude-- that the sand. \vhi(-h may have been derived
Irom the St. Peier o. Po.sdani sand.stom to the w'est. was prolialilv in
part water and in part wind-honic at first, hut later as emergeiici itinued,
It was entirely wind-horne for ii time, the sand dunes heinji n-workeii
h.v the suhsiHiueiit, advaiK-iiiR sea. This would account for the presence
i4 Detroit Hiver fossils in intercalated shale beds in the upjicr part of
I he Sylvaiiia sandstone aihl for the interminjiling of sand .-ind dolomite
as i- found to he the case in the wells of western Ontario. Siii-h a forni.-ition
1- l.vpically tanntntial. and ililVereiit jiarts of it iiiav readilv he assigned
to different i)erioils of time. In Ontario, however, the'l.-ist phase of .sedimen-
lalion seems to he predominant, and this fact, along with the eonlent
ol Detroit Hiver fossils in lenses near its top, favour |)lacinK the Svlvania
al the ha.se of the Devoiii.-ui as here represented. .\s sungested in StautTer's
stalenient quoted aliove,-^ the thin lenticular .sandstone .-it the base of
th- Dundee at Detroit river niay represent the Orisk.iny horizon. That
li.i purely a-olian depos'tion may, as stated hy ( irahau in his alternative
correl.-ition of the .Monr.)e formation, he (la.ssed as Silurian (better epi-
Siluriaii) in the sense that it occurred d' -hi}; continental conditions at the
cliise (if the niarino Silurian di-positioti, is [xissible, although improbable,
asj^lus would pre-suppose that the Sylvania sandstone bridged the gap

'Bull (l,v)l S,)c. Am . v,il. .XXVII. liMV p 77.
Mlucl. pane 7!».

'Ilii'l. p:wc> 7(i.
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o('(ii;)i..,l l,.v th.' hiftlicst Sil,iriaii and the HrLNTlxTKiaii sf ru*ii .Isruhn
he rias-ificatioii adopt. .! l.y tlir wrif.T sfcins iiK.ri' safisfactorv f.ii-

t

(Irscnplioii (if Ontario oci'urrcnccs.
Ill adoplinn til.' al...v.' (•lassi(i.-ali..n, th.' t.Tins upp<T Monro.- at

low.r Monro.' ar.' ..l.vion.sly no loufj.'r appropriat.-. Mnc- tli.' so-call.
.M.>nriH. IS now sc.'n to l..'i..nK t.t ditT.rint K.'olojfical systems (Inil.'.ii
nit.'rnativ.' na.n.'s "Detroit Hiwr " an.l " Hass Island" will hen.'.' I

Used.
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( H.M'TKH V.

DESCRIPTION OF FORMATIONS.

THK.MKDINA-CATAHACTI'OH.MATION.

KXI'l.ANAriliN (IK \AMK.

'I"h<; OiitMiio M(liinint> of the Mr(liim-( 'mI ariict f(iriii:it ion va^' -o
(li-1ni(tly by lat.nil Knidalion that a liypliciiatcd term s.ciii.- licst siiitcil
for Ihc naiiif of till' formation a- a wli.il. . Tlii' term Medina, as restrict. .1

I'y (irahaii, is applicalile to tlie formation at Niagara Falls and may Ke
extended to Hamilton, if minor eliantjes are overlooked. It would thus
inclii(l(' the sediments l.etween the (^iieenston shale lielow and the ("liliton
lorination aKove, the suiidivisioiis in aseendinji order eonsistinj{ of the
\\hirl|)oot sand>1one. the Manitoulin hcds niorc or less developed into
<lolomite (a decided dolomite at Stony Creek and Hamilton), the C.-diot
Mead san<ly shales, the Crinishy .sandstone (thin at Hamilton), and the
Ih.iroM s,lnd^t(^ne (absent ;it Hamilton). The term Cataract as (h'fined
I'v Schucherf is applicalile from Dundas (and fairlv aiM.licalile at Hamilton
uhich IS m the transition zone) north, and includes'the \VhirI|)ool sandMone
the -Manitoulin dolomite, an<l the Cabot Head shale which contains in
Its ui)per half on Hruce peninsula and Manitoulin island the Dver Hay
Mud St. Kdmiind dolomites. The littoral deijosition of sand forming the
Whirlpool san<lstone terminated southwest of Collinnwoo.l and the
Cnmsby and Thorold sandstones grade northward into mudstones and
sandy shales of the Cabot Head sliale division, jirobablv because of the
lack ot sjindy material due to the distance from its source. As may be
seen Irom Figure :i, the Cataract n-ts successivelv to the north uixin
the (jueenstonand marine Hiclunond sediments .and is overlain successively
by the Clinton and the I.ockport dolomites.

<:K\KliAI, I>i;s< HllTIoN.

The term " .Medina," as already staled, is here used in the restricted
seii.-e defined by (nabau,' that is to include the "upper Medina" of the
older reports or the .sandstones and shales between the l^ueenston shale
below and the Clinton birmation above. Heli<.vinn that the (iueenston
shale IS .se|)arated from the " upper Medina " bv a svstemic boundary.
C.rabau found it impossible to use the term Medina to include the ' upper
Medina and the (iueeii.ston shales as liad formerlv been done, and he
^included that the term was first referred to the section near Medina.
New \ork, where the u|)per division is the iirominent one. The term
( ataract includes the so-called "Ontario Clinton" ami the Whirlpool
-.•iiid>tone.or the sandstones, dolomite, and slude between thi' (iueenstou.
"I- 111 the north the l{ichmond. below, .and the Clinton, or farther north
ihi' F,()ckport. above. From H.imilton north •'Cataract " is usi d exactly
:t- deliried by Schuchert. the author of the term. The presiMit u>aire.

s.u-ncr. m-.\ -, r , \,.I \X1.\. I'llKl. p Ti';,



24

not the ((inccplioii of lli.' facts, however. dilTiTs from that of:
111 the Niajiara |)>iiiiiMila, where Schiirhert restriets llie term
to the Criiiishy anil Thorold sandstones dh'serihed lielow). iisinn
('Mtara<'t for the lower nieinliers of C.rahan's Medina. There i?

aeeord, however, in the belief that the (Irimsl.v and Thorold sa
are only facies of the top of the Cal.ot Head shale oecurrinn farthi
althoiich they represent another faunal invasion. Hrietly, the
eontention is tliat the term "Medina" should he ,ised for as nun
torniation formerly ineliided ;is is ])ossil)le. and as restricted la-
is .ipplicalile thronu'lioiit the X'.aji.ara peninsula, and tiiat the term (

is entirely necessary anil is |)roperly applied to the sections from I

north where the phases of sedimentation exclusive of the Whirlpii
slone are so difyerent from that of the .Mediii.a that the sedimei
formerly classed as '• Clinton ". In •eferrinn to the whole of xnitl
!!' ' <'» liypiieiiated term. Medina-Cataract, seems most satir
The names of suii-divisions. like Cahot Head shale, mav. howi
Used wherever the distiiijiuisliing eh racters are present.

.\s already stated the C.'taruct f-rmation aliove theWhirlpn
stone was formerly thoufiht to he Clinton. This was hecause
followiiiit considerations: the thinning out of the Clinton limestoi
the overlying Hoch.ester shale from Niagara river westward; the i

meiit oj" the Manitoiiliii dolomite in the .same rejiion: the disap]
of the Thorold saiulstoiie or ( irey liand of New York, in the vi(
Hamilton: and the wroiiK interjiretation of the Whirlpool san<l>
the "(Irey Maud'" from Hamilton north. These mistakes are mon
evident in the 'Paheontolony of New York" vol. II. 1S.J1>. and
evident ill the "( ieolony of ( aiiada". lS(i:}. and I.onaii. to some extt
the dilhculfies involved. On pane :V2J. he says '-The i)lnish-l,lacl
which in the .state of New York afford a well-iiiarked division hetw
Chilton and Niagara formations, are .availahle for this |)uri)o.se.
a short distjMice in Canada \\v, th-efore, propose to in<
the Niagara .series, the two hands of limestone which unde]
sliales. and which, in Xe»- York, constitute the upper part of the
iormali -n." The Cataract fossils, jiartieularly those collected at H
and Dundas (e.jj;. ('ulnsjiira plnnoconnsn. etc.) were figured hv Hal
with the true Clinton fossils, and ~ulisc<|Uently i)aheoiitolof;v was
hack lip the error in stratigraijliic determination. Confusion'reigne
transition zone hetween Hamilton ami Xianani river where hi
Medina and Cataract characters are fairly well-marked, hut from H;
north tlH> dolomite and shale of Medina a}ie were unhesiiatinslv
as '•{'lintoir'. The "Clinton" of Ohio, in part thought to cones
aire with the Cataract, formed another anomaly and it was only a
tangle was straijihtened out hy Schiichert for ()ntario. that hanne
liiially att.ained. .^uch ditTereiice- as may exist in recent pulilicati
rather tnatters of terminology than of interpretation of f.acts. The
study of the northern section.-; hy the .luthor in l!tl")-lt) has addci
tioiial information relating to thetoi) of the Cataract section a
corrected interpretations of the author which were emiiodied in Scln
account of the Cahot Head region.

'r:iliciniilci,iv..[ \.'w Vurk. II
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formation, i:iken in asceiidinK ordei-.

WMlKI.I'Odi, s\N|.^iii\i;i \!i;\ini;i{,

h.rli lit iiit'l ('li(ini(ti'ristirs.

i-'rom Xia«ar.a river to the viciniiv of Diinl ivon, aliout S mile>
soirh dl ( dlhiiKw I, the Whirlpool -.•indstone is th- hasal nieml.er of the
.Medina-( atara_(-t tormation, and .-.. the dlde^i repie-.-ntative of the .slilu-

n;in -ystem. 'i'lie typical sand-tdne conMst~ of tine (piartz L'l'ain- is H.-ht
urcy in coldiir, and i> in part cro-shedded. At s,,„ie localilie., nolriTilv
in the vicinity ot Credit Forks, clinc,,l;ite-lirdwn l.id- occur intcrliedded
mill the Kivy, I'rom a thickncs- ..1 J.-, feet ,.,1 X,;iu;ini river and lH) feet
reported Iroin a well horiiiK at 'rhoioM. the Whirlpool saieNtoiie linn, lo
the w(-t and north, lieinu; 4 feet thick at (den Ilunm and r, feet thick
:; Illlle^ we-t ot Duntrodii, At .Milcheir, inilU. 2 miles west of Kdlapdl-e'
I.-., teet dt firecn sli.de with sandy l,ed> .at the l,a-e, mav reprc-enl an olT-
>hore occurrence ol the Whirll I .amUldlle, This i> the extreme north-
westerly ociairreiice known lo I he writer.

West (ij the Niajiara ( ~i-arpnienl. the inform.atioii relatiii« to the
extent (It the Whirlpool saiuNione i- derived from records olitained from
well lidrinji-. In spite ol the deviou. iiietliod> liv which iiiativ (if these
records have l,cen kept, ;, fair idea df the uedn;,-;,pi|j,.;,| distrilmtidii df the
saiidstdne may lie dlitaiiied from them. Tim- we learn that no sindstoiie
occurs at the top dt Ihet^tileell-ldn west df t he (it V df ( iuelph, lieit her i- ;ill V
present at Kitchener, l.dndoii, I'etrolia, nor in Kent cduiitv. M licaehvilN'
calcarcdu- s.ind>tdne is icpdrted, which mav represent th' W hiripo li

.--andstone, in |)art reworked at a later time. I„ ( •diehesier tdwiwhip
•.-.sex cduiity, (•.2 teet df sandy limestone oc(iir> at the Manitdulin (h.lomite
horizon and the s.n.d content may represent the Whirlpool deposition
In .Nortolk cduiily, the Whirlpddl sindstolie i- reported to lie .-) feet thick
at lort Hurwcll, Xi feet at Vienna, 27 feet at St. Williams. HI feet at
\ ittoria. IS feet tit I'ort Hy.rse, 12 feet at I'ort Dover, tind .i to .", feet in
the vicinity of the town of Simcoe. Thickm-ses are reported elsewhere
as Idlldws: ill Ilaldimand cdiiiity, lietwcen 10 and M) feet; in WClland lit
cet at 1 ort ( olhdrne ;ind lH) feet at Thorold : and iietir Hralitford hetweeii
in ami LO teet. I'rolil the aliove evidence (omittilin the Ullcerlain evidence
troin l.-sex county) the western undertiroui.d extension of the Whirlpool
-ttndstone m:iy lie limited within our kiiowledtre l,v ;i line drtiwn from -

point netir Duncan, V.i miles southwest of Collintiwood, soiilheasterlv pa ,

Heatherton and thence .southerly lietween (iiielph and Kitcli.iier. and
southwesterly to hike llrie near Port .<ttiiiley.

Ihe Whirijiool sand.-.t(iiie everywheiV- n-i- on the nd Oiiecnston
shtilc. which IS almost umversally mud-cracked at the top, the sand-ioiie
liniiectiiiK down into, tiiid (illiiif- Ihe cracks, 1,, general, the hiwer half
ol the sandstone IS thick-l.edded to nitissive, ihe upper half is thin-liedded,
ind^vliere overlain l.y shale, unides into the overlyint; iie.ls, through a

t^-<^;:"lv'':!j:?;il!::;;:!';:t"^^^^ i..«^."
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tr,'in>iti,.r: /mu- ..l iilt.r^MtiiiL siM.lM..n,. ai,.l >lu,lr. < n,»l,r.liin»:
io >MTV,..I „>>,„„.. ,,,.,r, „, Ml.n.M .vry M.-tin,,, hut is ,.,„>ti,H..I ,„ , lin,i„.hi,kn..» Mk.I,. 1.M-, > o.<ui- ]w:r .•.nd tli.-rr in tl,,. rn,...|„.,Mi„ij wii

tlM' ovrlyiuK .MMlMfouhf ,|„i,.,>,il,. thr ,<,.,t,.,cl i^ .l,:,r,,, l,ut tl„. luw.

til. Mj.,,., I,. I ,,f >n,„|.„„„., ,.,,,.1 Mt (r,.,!,! |-..rl<s „v:,l ...ms.cs „f sa„.|st„„
:ir<- ri,ci(.sc.| i,, >ii:ii,. iiivi'rii,tr>, uhicli ^n
'.iirruvvv. The i,ii|,<r I,,,!. ,,r ,!„ si,i.1m..,i<'' I'ly'r,

ir, ii,:i,iy caves lull .if wnri
arc uii(liilat(ir\

. an
I'l .." st,-uctii,-c „ccu,s l.M-ally. at ,l.c v. rv t..|.. ()„c s„c,i„,c,i .

•I" '<•"
,
al,.,„t 2 ice, 1„„«. is sl,a,.cd like a ;hcaf „f ul„.at with V|,al.o„ ai„i„K casts „f v,,n,i Immnvs „r fucoi.js u-,-a|.p,.,| ar<,u,„| its si,|c .,„

J.artlv over .me cn,l. h'ii.|,lc-„,a,ks ,,cciir ..„ s,„ue ,,f the •|,il|„us- Tli
I'aM. ,,| tl,c ..vcriyuiK (lol,.„,ile is full „f vuk- u{ ,,i„k clestif

I U'UT^hr ni,cn.scope. ,y,,i,,,| W|,i,.|p„„| sa„.lst,me take,, fr.m, o„

« .
insol (1-1 l,ii„. avei.iKe ,l,a,„ete,'. .\„ sec,„„lary ,,uart/ was „l,se,vc,l

M,t there ,s rccystalh.alio,, i,„|icate,i l,y wavv .xliuctiun. alo,,.' lh,.nar^.us „l ,he sa,„l «ra,.,s, which a.e closely eo„,p,.esse.|. i„ i„tcriocki,a
arraiii:eii,ciit.

I'ossiK aie (>: rare o,ciir,eiic.. i,, the \VI,irlpo>,l sai„lstoi,«. and anloun.l for the most part ,n the upp..r l,e.|s. Tl,,. following hav hee
.M.ta,n,.,l i.y tl,,. writ.Tan.l Ins assistants. I'U uratomann sp. (fiaK.nentarv:
ll.n,n.U,n,. M,U, Hal'; -U'onn,!,!, s. a„,l ,.asts of Lnn IZr!^?.
rast)„j;v an,! lu,-,.i,U (>,.,. Tahl.. an,l Plat,- H, III, an,l VIII).

() rujni.

'''.'"*" '", '/" \M"ripoo ~..,,„!.„,n,. ,s a M,l,j,.,.t „f s,„ne inter, st
.\. \\ (.. W.lso,.' has ,,.scnl„.,l tl„. \VI,ir!po,.l san,iston.. .-'kh-v han-l'n Ontaru. as of prohal.l,- san.l ,1,.,,,. o,.iK,„. „„i ,it,.s the„.,ui-,.,...;,.k,..
. ,ara,.t,.r ot th,. „pp,.r Q,„.,.,iston sl,al..s. an.l il„. en.ssh, ,l,i,„K of th,Wini-lpool san.lst,,,,,. its,.if. i„ s„ppo,t of his ,o„,,.ntio„

(.ral.au-' .l,..-,ves his •.M,.,|ina ,-, ,| s.n.i^- an.l -Thor.,!.! ,|„a,t/it,.'
...... h,.,.,-oHon „t th,. t..l,l...| Juniata l.,.,ls an.l Hal.l Ka^l.. ..ua'rtzit.' .,1

i.„ Appala.hian r..jr,on. H.' says of th.. Whirlpool san,|ston,..-^ •
\ \\ v.

..r. a, r..^^,„k..,l l,y th.. a.lvancnj; s,.a. a,„l thi^ int.rpr..t,.,ti.,n is fav.,ur,.,l i-v

Smi; !?'h'' 1"
>

!' '^^""V'""l--i>f 'I'i- ro,.k as uvll as I.y its .listrihution.

. nil',,
'

I

' ;'" T^'^'Tu^
"'" ''."••"'^'"' ^''"^^- ""V.-.„arks ,.los,.lv

r. M.nlhnmhos,. of ,no,h.rn shallow l.,.,..,.h,.s. a f.atun. rep,.at,.,l in a nuinh.ir.,.,.. l,..,|s f.r,h,.r ea.t. The Whi,-|, 1 ..uart.it,! is „.., known al

,
" '", "'•,•' '"• ^^ l."-l!'""! -M.artzit,. is thus s,.,.,, to he a l,,.-.,!

I.'rn.ati..!, appaivnliy u„r.uin..,tc,l with anv ,lir..ct ,.ast,.rn s„u,-,.,.
•'

Ih.at th,. sl,,.,l,.s an.l sa„.Kt,.„,.s of th,. (2u,.,.nston a,„l .M,.,lina l.-.-js
"•.- 'i'.,\,Ml ,n K,.n,.ral fn.n, th.. .\ppalachian n.pon. tl,..r.. s,.,.n,s l„i|,.

,;,;'.::;'!,"•''""'",• •'.'."' " "'''""" *" "" ^^-i"''' "••" thou.ri, ti,, -whiripo,.!
u,.,t/„,. „,ay l„. apparently luu-onn....;,,! with a.,y .linH ,.ast,.r„ sour....-

it- .i..t,..Siti.,n may l„. r,.a.l,ly ,.xpl..in,..l a- th, r..s„lt of n..oloj:i,.al ,„,h-,.s.,.s
:i woi'K atter (^ii.i.iistoi, tin,,..

'

fan l(. ,.[

•!lul! >.,>.: s
I ..^4.:

. ^'.: l\, v.. ... ITU. ,„, l.«i : "
\,u ,
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( iliiliMil lia- liv|«iilluc!ilc(l tlic ciiKidii 111' KmIiI liii^l.' I.iil- til >ii|)|)l\ llic

n,;it(Ti:tl (! tln' 'riiMinlil (|ii:iit/.il( . Nd (icmmI r(:i-.iii i- iDiifirciit why tljiM'

r>i .1.- may iml liavr l.irii crdilcil In -dtiii- c-\Ii iil at ha I. iMfufr llic 'I'liorcilil

il(|)ii>itiiiii. .\> iiiinlil III' t'X|)((l<il. Ilic (^iici ii-t.iii -liali> an- liiinr arciia-
ridii"^ ill the (•a>t. iicarir tlirir sdiinr, ami it i- iiidic than [irolialilc that
<aiiil liars nf river oriniii. llddil-plaiii (hpn^it- i<\ uravil ami -ami. and
!Mi>.>il>ly iiiciliiidnt il(|id>it< of cdarx' inatniaU chararti rized thi-ir laml-
uaril (Ntcnsiiiii ilurinu thiir piiidd nf di|)d>itidn.' '{jic ncarliv- <ild land
n.ijilit lie ( xpfctc'il In t'liinish such dc|)(isit>. With thr return nf -halldw
uatrr lainditidii- indicated Ky iniid-cracks iii the (hieeii'-t(,n sliale> of ue-tei n

New York and (>ii1arid, rejuveiiatidn df lla i |-d-idii pidci --es woulil fdlldw,

and thdiijrh shale wdiild he carried farther -eawar.l. :>. Iiltoral zuiie Wd.iid
leceivc the sandy depdsit-. Wind lna\ have pla.\ ed a lar^;e part in the
distriiiiilidn of the -and ovi-r tlie iimd-craiki il (Jueeii-tdii -urface (ir irenlle

currents may have liecii the dislrilinlinti I'actcr. Auaia, the cleaiih
-irtcil. ev( n-crained nature df the Wiiirlpcid! saiid-ti.ne, alliidUfih due nd
ddulit in (.'real measure to its hini; traiispdrtatidii !> -ireani a-tinn and to
-u'lscijiient wav( action in the littoral /.one, may Uv cjepenilciit to >dme
extent upiJii the elTcctive sortinfr ddiie l.y ll]( wind. 'I'he I'.m t that frcin
lidclic !< r ca-tward the Wiiirlpcid! sandsl jiie ha- not lucu n cofiiii/ed,

may lie explained (ill the !i'>i"lid that sdrtiiin l'^'- '""ii less elYective ami
coii~i'(iue!itly the red sand-toiie of coiiteinp iiaueou- aiie with the Whiri-
podl caliiKit lie di-tiiifiuished Irum similar lieds al'dVe and lieldW it is

dillicult indeed Id determine the lidundary lietwiMi the (2ueenstdi, and
.Medina sandstones from Kdchester eastward.

Thus the origin of the material of the Whirlpool -aiul-tnne very prci-

lialily dates hack to the emergent period markinj; the interval lietueen
* »r(ldvii'ian and Silurian time. 'I'hat tin Whirlpiml saiidstdiie has received
its pi-e.-ent form duriiifj the advance df the sea at the commeliceinent of
Silurian time is shown hy the followinn characters: i I, the formation has

i comparatively uniform thickness; (2) crossheddin)i is limited to a part
.f the heds only and is more rejiular than is that characteristic of wind
liepo-itidii: i.'5l the U|)per heds are fienerallv thin, and .are iuteioedded
uitli -hale or contain pillow structure; (4i the upper lieds are sparinjiK
los-iliferdus. the fauna heiiifj I'h.aracterislic nf the marine littoral zone.

Shale occurs in the crosshedded sandstone at Credit |-'orks. hut this

iiia\ he the case e\( n in aeolian deposits as shown liy (Irahau.-

.\s will he shown later, suhaerial dislrihuiion of the Wliirlpool -and
d\

(
1- the semi-emeriient (^iieenstdii surface- .,,>, readiiv have icsulleil in

.ilteinatinnsaiid and shale heds (in the invasidii of the Silurian sea. Masterly
trade winds at this time, as sun}f<'^<'''l li.v Citahau.' would ajipear to fiiltil

the riMpiired conditions. \\ iiether such wind- exi-ted or nut the einer;i:ence

"1 the land wmild readily account for seaw.aid ( \teii-io!i of the coarser
cia-tic deposits as de-crihed hy WiNon.'

!.'.!! I..-,.! S(«- All, , K,l XX1\, Si. ... T'l ;, T> t •<

r'iri'-i;)lt> nf .>.|r;ilitfr:i;>!r. , p "if.t

lirrii...i. \ \\ , I'.iln-.zciii' .i..|ta .|,iK.-it-.' |, 1 llii,.|..,..|
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MAM Inl I.I\' MKMUKK.

(ii IK i<il l)i srri jiliDii.

Al it- l\|)ic;il occlirrcnrr-. i.ii .M:iiiiliiiiliri i-lallil. tlic .Mniiit
liiciiilirr which rests nii l,'i( liinoiiii shall' ami is iivcrlaiii li\ ('almt
slialr i- a n'si>1alil. thin to ihirk-hi'iliinl, HITV or ImlT-wrathiTiim, ihilu
which when flesh, is hanl ami nf iiiiht. Iihie-nrey culuiir. Near the
the (Idloiiiite i- thiii-iicddeil ami arKilhicinus; midway up ImmIs \{) t,-

more ill thickiies, occnv; and thin i)cds are an.iin present near the top.
r-caipmeii1 of Maniti.ulin dolomite, aJpoiif I mill' east of the hei
Miinitow.iiiinu Kay, measures .")() feet in heijrht, so that allowinj: for n
lion .'ind other erosion, the total thickncs- here iniist ha\e jpcen .at

no feet.

In the \iciiiity of Aianilow.aninji, local coral and hrx-ozoaii
occur in the upper 20 feet of the <loloniite. 'l"he reefs are :-e\eral

}

in diameter, and cause local thickening of the dolomite and i

structure.

\\ ('al)ot lleail liKhtlioUse, the .Maiiitouli:. dolomite is aliout l(

thick, hut beds occur to the westward which ti\c indication tha
total thickness is 2.") to .SO feet. .\t Owen Sound, :?2 feet of this dol<
is .'.xposed in a (iuarr,\, the rock heinn thin-tiedded, and of urey c

with lihie shale partinns. I'rom 2:{ tect at Credit Forks, the thickiu
the dolomite decreases to the southeast to S feet at Stoliey Creek, he
which the dolomite fiives place to calcareous shales. \\ \ian;ira fi

a ;i-toot lied of calcareous sandstone rests on 2") feet of shales,
sandstone appears to represent the southeastern extension (>f the ii|

mo-l of the Manitoulin beds.

Well record.- (live the .Manitoulin dolomite a- I.") lo 20 feet thii

Urantford: J2 feet thick in l*ilkiii«ton, and 2!t I'd in Fed town
Welliiifilon county: and ,*>() totiO feet thick Ix'tweeii .Mieiiford anil Wia
\\ Woodstock ;{.") feet of calcareous sandstone is rejiorted and in the we:
ptirt of Kent county the Manitoulin dolomite is 20 to .')0 fe( t thick,
a recoril of a well in Colchester South township, lissex county. Ii2 fe

"Krey Mue and white sandy limestone" is reported from the .Maiiiti
horizon. It is conseiiuently fairly certain that exceptint; the ilea)

shales ami sandstones at the Manitoulin horizon in the e.istern and sout
part of thi' Ni.ijj.ar.a peninsula, the Manitoulin dolomite underlies
whole of the Silurian area of southwestern Ontario. Where such
.are not re|)orted it is l>\ no mi'ans certain that tlu'y are atisent, as
iiia\' easily have h.'cn overlooked in kiipinu; the well reconls.

iProp.*.-.! hy :iulhi>r, ott:iw:i \-.; .vol X \VI 1. I'll:!. |> .i; lorni.rK ,)n.|v.-.-,l Ik \ C l.iin,. (;,v,l
Midi, -.nl I. !vr;!,:;.u;rr.»ip !!;:.' !..«.!:;. I.. NiK.r, w.| I l-i-!,,!, r!,,- a-:,^,- „ ,;..> S'-a-niiiy ri-r.iinu;:ii.
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Ill the «oiith, the Maiiitoiiliii ImiI- ic-i un the Whiilp,,,,! -and-lone.
liven where the lia>al i.eds are sliale. the coiit.nl i« Wel|-deli|i,(|. I, lit

traii-ilioiial sandstone .and areiiai s ^), ,,',. allernale almve the lip of
the well-defined Whirlpool sandstone, win re duloiiiiie re^t- on the
-Mlid-lolle. the coiit.'iet i> (.'elierally sharp. I,ut tie- |,,wer dolomite IimJs
are «andy or areii.iceoiis. The dolomite re~N with sharp, even ii,.,ct

.in red (jneeii>toii ^hale Ironi ( 'olliiiuvvood we-t and north lo I he ,-nd of
Hrilee pi'llinMila, the (jile.n>toli la-l l.eln-.', -cell at Caliot he.id. (Ill

-Maiiitoiilin i>l:,nd the cont:.ct is with (rreeii Kichinoiid -h.ilc Thi. louta't
i- -harp. Iiilt the ha^al .M;iiiil<iulin dolomite is v,,m,.u ji"::| .irtiill.t.f .,:i-.
The two fauna* have practjcallv iiothini; in coiiimon.

M D'nisnifiir I'lmriuli is.

\ -pecimeii of fre~h .Maiiitoiiliii dolomite from a i|W,iir\' :.t ( iuen
Sound, prove- under the microscope to I.e coinpo-cd ,,f iiiter|..ckiim mains
"I dolmiiite of 0-r_' inni. a\iT.-iU'e diameter.

Two specimen- ,,f i he dolomitie s.nidstoiie of .\i,e.!:ara river were
' \:in,ined miero-ropieally. One proved to l,e made up of rounded ,|iiari/,
i;i:iiii- iif 0- i:; mm. avenmc diameter, with ai>out .'lO to .">.'> per cent .l.lo-
iiiit.'. The other i- compi-i d of rounded to siiliantcular i|ii:ir!/. <,'r.iiii- ofOKI nun. average di.ameler. .uid .'i to I.") per ce f doloniil". Une,
Miiail. worn fr.aKii • nt of planioclase was oK-.-rved in each slide, the siz,'

corre-poiidiiif; to that of the averat;e iiuartz si'aiiis.

The arranKcment of the ery>i,als of dolomite indicalo that lhe\ have
iTVMallized around and h.ivc tilled in pore -pace- lielweeii the qii.artz
t'raiii-.

1 mler the hijih power, the edjie* of the (piartz vii'ain- are f.,imd in
liKiliy eases to hi' (iently etched. indic;itinir -ome solution l.v the highly
ehariied ilolomitic w.ater- which -iirroiiiided them.

Fussils.

.\s will I.e -een from the tal.le ipaue :^Oaiid Plates HI, \\ \l, ai,,! \ H)
the Maiiitoiiliii dolomite is for till' ino-t part decidedly I'os-iliferoii-.

Oriijiii.

<»f the origin of the Manitoulin dolomiti'. (Irahaii savs': ••The Keppel
^liri'Vioiisly named Manitoulin by the autlair) dolomite is'an earlier deposit
hcforc tlie sands and muds from the .\ppal;iehians reached this point or
duriiiK the earlier period of the erosion of the folded red hed- of the ( Irdo-
vicic. .s;chucliert- says ••the Citaract province spre;ids westward throil<;h
'he Saint Lawrence einliaymeiit ". and coiicliidi's -ihat the normal marine
junction of the Cataract and Hrasstield si^as is (irevented l.v tli.' Medina
ilelt;i .

* a'alirtiaoic d.-lta dep^initH." p. 4'i»l ,-f 4fi<)

^^

^^^Mf.l.iu«;.l<-n-^:„;,,t..r,„»l„„,.„rtl,cSii^ri,-„;\, .V V„rk.in,il),.!.u.„-. I;,,!! C,,; S,- A.n.v.,iXXV,
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Mill. -null .l.-.ril.r.l l.\ III, Mv,, «i,i.,, I,,, III ui.l.lv .la.iu.ni \
|M. ml- ,.!,.. i.|,r, ,, |,,.„|, ,,|- |„,,|, ,,.,i,i,M.|ii-. i|,..,i „, ,,ii rn.T,,,„liiiu
rum ||„ „M|l|,,v,,,,|, I.M.hlm l., ,|.p..-ll r,ilr-,|v..„- lli;,:,.ri;.l «,- II,

V

''^ 'I'lntal iii.il.inl iruiii llir AppiiIimIiimil pruMn.-,., y\,r trral.r (I
11." ul ll,.' Xhllllt.llllltl .lol,.|llil.- Ill ll... II,, I'll, Mll.l III.' ..•Ill.h «I.Mi> pi
-I lln> iii.iiil..r III ih,. v,,i|,|, i,|,|i, a... ipnt,. ,!, :,r|v H,,. ,'i,|.n,;,r|iii,
tMirlv .l..p, in.iriiir .,,ii(|iii,,ii~ ,,>,, i|„. |iii,.i:il /.iiir ,„-,iipi,..| |.\
UliirlpiM.t«iM.i«t . •riiii il,.. Mii.pK .,1 .l,.||itMl tii:il,.ri.,| l,..,Min,.t'r,
ill p..-l-M..inl,.ulili l.rii. Ill:, I, III. ,l..p,,~,|„ :, , |-,;,l,;,r ,|i.p.,-it- i- -|i
l.\ 111.' -Ii:il\ ,,r -,-,i,,|', . l,,-,i;irt,j- ,.| !|„. Mil. . ,|i.,Mii III. 11,1, I- , I il„. ( ,!..

f'.llli:ili..|i.

< Ml.. I III \|> -I, \\ t. V, \un II

li: I /,// h, •n jitnir.

||..' « "•"' "'•'I -li'ij.-
;

- MJiVM.Iv .Aplaili.'.j, n,',v |,,Mi„ ,|v ;,„.h
Willi III,' >|:,i,,l,,uii,i ,i,,|, mi,. II, ill,. CI,,, I, ,11 |,.|.!„,.,|1,

, On,.
>«'-liUcli..n

.
II, i;.|i.'. ii„-i,i.|Ml ill,-,. .1,.,!,.. ,„ i|„ ( ,,i:ii,i,.i pri,,.,!;,,!,

.11 I'll:; ll„. ;,,il|„,i' pi,,p,,.,.,! |-,,r ||„,„ ,|„. ,,,,.,„,
••!<:, t:.,u.,im 111,1,, I

•r •i\:ii:,-nv..Mv; ~li:,l, ..- 'rh.-, „,,„„. ^, ,,, ,„. ,,j,,| ,,, |.',„.,.,,,,

''•'' •'i'i>ii"l ii t.. :iM upp. r i; ,.iiiii,,,.,i ,11, 1, ,;„.,•. (-,,
,:,is ii,„,r-

pr..p..-,.,l l,\ (;,-,.,l...,,r in \\>\:\ f,,, ij.,. n.,| .n,,! l'i.-. Calar ,, -I,;,!. ^
i!i';lili|..l .l..lo|ii,t|..- ,.{ li,.. iii:,l|.|..||„l .f I »iit:ii.,,. In ,1 t,,.!,,! f,

"'''"'' I'.ii l" f..ll..\vili«;lli r ,'lii'..lt' ,rMi,illl|..t)hi.T 11 I, II,., ,11 iiiip*
.li::n~ . llM.;,,il|i,,r t;ii,|> j, :,ppli,:,|,|,. p,, ,1,,. ( ,,t,., ,;,,., .|,.,i... ,,j ^,„|,1,„
« rti I In',.,11,, itii.i ihr ( l<.(iri;;,iii ll-iy ri.'!i.,ii.

lhliiil,il I), ,,,/,:.,.„ ,!',,! S<r!,'<,!i.-i.

' '" ''''"I II. '..! -Ii.il.- v:!r.\- lull, -I, Ir, i.|i:i.-,.i,ti.|- in i!irr,.n.|,t piTi
''"••"'" -•"i.. .!' w.ll .-1^ M .lin-..ivni 1,.,.mIiIi.-. •[|„.-. ii,..|u,:, ;
:'ii'l I'.'l -IkiI. . an.

I tni.'-raiii...l. ^!,al'.- ~aii.|M.i!i. -. r,Trnu,ini.u> -,
"••in;f..ai„i tivv, -iialv .l.,l,.,iiil... A I Niauara iix-r. uj,,,-,. -,,iii<. si
.l..i..lnili.. I,..N ..n„l i;,v.\ .hal..- ii,.|,,w il,..„, aiv .Ja-.d a, a -..liI li..ni la
of III- .\ aii.hailui .l.,l.,ii,it.., ,nlv :; ,., I P,t , ,f uns .hair an- .l.-.-ili...
< al-t II..a., II, r,, t|,.. (;riiii>l,y -ai.uM,.n, - arc ihi.-k an.i cliara.l.
I'.aliy ,|.\, l,,p,,|. A- lli.'V I ii„. >l:.,lx ,., , h,. „„ii 1, tl,.".- a.i.l I.,
tln,.|(n<." .,1 III,. Cal,,,! II, a. I -lial,.- ,.f ul,„.l, th.-v aP a M,ulli..rii fa.
,"'" (-'•""••i '•"I'.nr ,,| 111. I,al..> IV..|a Xiavaia riv..?- t,, Wiart.in i~ "i
I'i.T I-. .,. -aii.i\- i.,,i- ,.,-,,1! ,,, ||„. i,|,|„.,. |,,,||- ,,i,-in,|;im A r...!. >aliii\. ?l
inn..' I. ,1 u,|| ,xp,,M.,l a' K..|-,. Iani..|i,,iiM., an, I Calaracl. 'rii,' -Ik
..f I_.ru..,. p.inii-iiia ami Manit.,iilii, i-l...|„! ,.,,nla:ii rc.l l....ls in ili,.ir 1,,

['\[ ••""' ''"'~ "I .l..l-)Mit,. ini,.rl...,|,l, ,! uiij, tip N -hale in tli.'^r ni,
h.ait.

At n.. f.la.'i. ,1,, 111,. Cal,,,! II, .a, I -i,al..s >li,,w m,,ri' \ariati.in- tl
Ml tl... lyp,. locality ,.f

(

'a!.,,! Ii.a.l. 111.- iicarlv (iat-lvinit \Iatill.,i
.[..luniit.. at Winufii'l.l ha-^m, iip,.n wln.li < al„.( H.-a.! 11^1,1 h.m..,. .| ,,

• lip^ jjcntly I,, th.. s,,iitliw,.<t l,..n..ath tli.. ..s.-arpniciils ..f tliivc i)n.iiiii.

'Hull (;,„l S«- Ami . v„l \\1\ >.,]:i, „ |i,r

'(.llawa \„l„r.-,li.-t. v,,l \\\|| , . .17 :iy
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Th.'; -hair.

tlicir lowi'i

tlic'l' UJipc I

ali(ili~ than
Mauiiiiuliii

IIISC sl.iUlU.

• prciiiiim 1);

hu.ii-. kiwaM, |,„;,||\ ,.,- H,,uM,,-. .Mi,i,|i,.. .,,„! \\,-t l,luri>. Talux.i,-, unw
'"'1'' "' "" -''•i"ii. I'll' a- «uii,,| out II ,..,i,v„|. in ;..,vn,|Mm onl.r
ol .0 l..t Ml .jnlr. n,| ,„.,, II,.. I,;,... :,,„! .ontailiiiic lntn ImmN Immiiiih
ll>lni,n.„ h;„i,h.. ,,11.1 llllii all. I Ul.rl. li.ai lli,' lo|. I |V..| ,,f «,,(| ifrrMi
-''"'': '' '"' "• 'I'll'' ' v.n-l..-.|.|.M| ijoluniit. |)\,r |«m\i; :;•.' |V,t .,f linn
1j:m. 11 -Irilr: St.. I ,.| ,-..,||„.r ma-ivi. rfaniv ucat h.Tlliu .h.lomit.. ..S|

'•'l""""l "I.I I I..
I ..f -.11. un.n -hal.. l.o,k|.orl .|,,h.ii,it. .ii.-,-. ..K

"" ""'-' "^ '•' '"'"- ti.iii-i'.i.i,.,!. !..,,, I, ,„ ,.,,i,„i, ,.,i„i ,1, ,,,,,, „„|,|:
I lai'kiil.

Th.' :.l.,.v M,l|,,n «.a~ .I,-.tiI..m| I.v \,,u.<u^ an. I r.,|u.,| l,x ( ;, af.aii'
r..ua!i- ,|.MTi|.ti..h f.,!|,,u-: •At Cal,,,!', I|,:„|. 1

1„. v.rv •.iimiait ,,l'

t .. .\I.,|iiia l..rniali.,n •-
f Mi,...|,m,,ii/- j. -,..1, ai i|i.' vval.a'- .mI-..- aii.l

ili-n I'-t u|i,,n It aip..iii u., nl\-i\ I., t ..r a .|..i..init,.
~

'

i )n
""•'"'"'"";' ,'' '"• '"'' '' •'I. '"••iil^ :.ial-l,.n.-. i.artialK Miiim.I
:iri.| '|...tt,.| with I'rv.n. .an. I mt. tv, ,...,| ,t,,al with l„.,|. ,,|- ,-,.,1 ;i,„| irr.-.li

;;:«'"" i-'t''il'': i<"ii' ' "hi.'h .A,a.,.,| .;x ,,r . i-lit m. h.- in tln.'kn.—
I II.- t;iv..i, aimlL,.a.,u-. I..-.I- f,|.|...a. 1.. 1... .|,,,t. (,,, fn.i.i , :,|.ar 1- niatt.-r
..a.

I

111.' -t..n.- 1-. ,:,r\,.,| l,v ih,. lii,ll:,ii- int., l,,l,a.aa, |,i.„.>. j
|„.-,, ,.,.,j

.ail.
I
ur.-n Mial.a ai.' .i|,-,-, . .|. ,1 l,v ah.nit lilt\-li\, fi.t ..l' un-.i, .al.'ar...-

aii:i!la.a.,i|. .|,,.,|,.- an. I t Ian .I..m|,|.m| 1I„i, ,|.,i,.-.. an.l t-rinin.at. .| l,\ tli.'
liia>-i\ ! Ilini-toni- ..| th. Niat.ara :. ,»•'."

,

''''":••
","''.- '^'-' •' '''•'• l"'i'l. •! tin.' .\p.,Miv.a l.,.all' kn.iun m>

• H- •( lav .hit-. .„,.iir« ,„, th.-l,,,i-...I'|a,.-.\.\\IAi. rh..'.Manit.,iil:n
''"'"""'

'- '"''• '"I"*- '!"• w.i'nf. th.' -.•.•ti.,ii iMaiiir. ill .a-.an.liiiK"''""•"" ""•"•'''I' 111'. ••'- l'..!I..M-: I. v.i- JJ |-..,.t ,,),-. niv.l l.v tahi-
';""''''.^ '"' -''-'l": •' ''" "I -it. i.al >h,al.': 17 IV,. t ,,f -,•,11 r.'.i
-l.al.. iiit,rl,...|,|,.,i ,„.,.,, ih, La-,- uiih thin ••aj.'ar. ..u- ~hal.'. .,,,1

,
-

'.I'tiiii!: a!-., h-ni -hah- I..-.I- t,, alH.iit ..ii.-lit-tli th.' t..tai 1. uiit ;{ ivv\
.'t uiv.n .lay ..jial.': i:. t.-.t .,1 nia-iv,. t.. 1 hin-l,.ai.I,al .l.,|,,niii.- iDv.t
l.av- .i(, l,.,.i ,,| thin-l.r.|.I.M|, tinii. m-.vii v|,al..«: S f.-.-t ,,f l.iiir-\v,'aili..nnu
'l"i"liilt<' M. i..liniin.|' .•..ntainiiiu' l'<ii„. I, .^ crislntus; \\ U-,\ ..f i-oNcr..!
.Mt.ival .ina-.'.,|,.,l l.v I IV, I ,,f,|,,l,,niit,. I„'|,,i,(rii,u t,, tlia l..,.'kp.,rt f.,ri„a-
'ii aii.l iM-aiann l'< rt,u>., ,„s „l,l,.,ni,is. |>,„„ ,. nipafiM.ii will, 'h.'
< al ',1 tica.l M'.'ia.n it I- .vi.j.nt th.at th.- iip|i. r S to III f,-, 1

,,|' th.' r,,v.'i,',l
int.ivai in.-lii.l.- thin .l.,|..init.'- I.. ',„iyi„u' t., th,' ha-.' ..f th.' !..„ kp..i-t
!'inii: 11,111 Mil.! that .inly tin !..w. r f. w I".', t afn -hal.' I,..l-.

Th.; iip|..T .h,i,,init,- ••• lin,.-t..i,.'v • .V.','.. ,|,',',rlv in.'lu.l.al l,v Ciahaii
i .la' t al.ot II, 'a,

i
-hall- ami -., th,r.' app.ar- 11. 1 ^r,„„| r.'iis.m f..V la.li'liu-

:h« th- t.-riii. I-.a-ruuiiwiu liiii,'-i,,i,.. i- f,,uii,| near th.' t.,p ..f th.' Cabot
11. ',".1 -halo at <y.'.|it Fork- ami I iin,'li.,u-.'. am! tlnn-l..'.|.|.'.| .l,,h,init,-;
o.'.ur iiif,'i'lM',i,|,.,| V. Ill, -hal.- in ih.' iipi'-r part ,,f t hn ( 'ah..! II, 'a. I Im'.Is

' tn.I.iKV "( , ';iim<t;i. I'M..., i)p nj .ij,,

ll.,.|. |«u:.'l.<l

.1.. mV."'",'"","'.
""'''""•",.'',"' '''."^ '''"'•'""'" '-"..I..-, the.•iulli..r,'.mf„„.,l,|„. 15 („.,,.(. |,,l„„„„. in, , ,„),

, n ,. I I

'"•."•",''
'," V"'

">'"""/'" l<f|«.r. ..f ,h,. .-„rv,., f,.r l-.|:i ,, ivn :..- '„ll.,*« 'C ,1 , , .!-'„.„

,i„l ..... •I"l"'"".-.,.l'.»i'r H'lv.' I.ikIi tip in lli|. Ciil,.. H,.a.l ^l^a ,.s l'l„. ,n„. CaMnin \l ,n,i„nhii"l
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t.ii Miiiiit.iuliii t-ljinil. '11. .lulomili' l.<'l- .i' ' 'l">t Unui iM'iir worth

of -HUM- ili'«lKimlinll, |i;»rnrillirlv :•- thi\ r:irr\, will I-'' • -rrilM-«l \:\U-

ili:ir;i<|iri-!li' f.i'Sils. It 1- iiriipoMij tc (|i-inii.ii4> III! li.«iT. til.' I)\)

lliiv .|.p|..inii<' l.hfilli. :iii4 (li- ii|ip<T, llii- St. IMmuiiil txluniitr Irn'isli

The |4iwir il'iliiiiiil'- I'liitiiiii- iiiiiiuruiH clijiriiiirri-li'- fii«- l» iit I)yi'^ ll.i

iiikI St. Ivliiiuiul i- I tit' tii\Mi-lii|» III aIihIi till' ' lii\ . litT'* -.ri' -.iumt.ii iiu

th'Tc till' iipiHT ildliuiiiif i- l"'t .All.. -1(1, riii'-.<' ijiiliiiiiil' • iiri' ih'^.riU-

in illlMll Ur\n\\ .

•|'|i,. ^^,^\ t lltMil -li ,lc'- Mil lll(^uilliiilii :ilhl \l;iiiit.iiiliii i-lMtMl" :ii

III HI iMral xiifl. n'l. 'lav 'ii;il"- in tlnir lowi r ImmI-, Imt luiilaiii "'It. ijn.

.-hall-, tillii. ur.-'ii >hal>-. :ih<l .lu|..iiiil.~ •])\<r Has i ntiir the t..].. Tin

ai ill'' nt.rtlna-lrrii cMtiiiiils ..I' I ii/,\\illiam i-laiiil 1"> lid iil -utt ii

rhi\ -fiair i- .iMTJaill l>v t,] ffi t .,1 ,11, iM''''li -liaii aliil lliill. tltlll. Ulf.

>\\:\\^- llltirlii'ilili'ii, Wi-I i<[ I'alii; 'alls ',,\r. m a jiallial >itIiiiI1. -iil

Ui., 11 -hall' I- iiv<rlaiii li> l."> tVi i hI uii" ii-Krcy, lln. uraincil iImIomii

(|)\.T Havi vsliii'll I- >lln(Ti|iii li\ •_'•_• li'. I 1. 1 tinii. pea Uiiill -liali-.

( i\. ri'ii iiitiTval iilxciirr-' tlii' (! i- ali'M-

111 till' pallia! •.r.-lii.|i« al. ni? ll -'a't -i.!.' nl' lak<' Maiiitou -m
lillii. ui''li ^ll.lll• l><•<•^|r^ al"ivr 10 In 1.. I'll! Ill' I'xp'iM'd, ri'ij -liah wliU'

wlii'r.' f\pi.-.f«l at aiiutliir plan-, ivtrlii' tirm. Kn-.'li ~liai<'. On lln- i":'

Ijrtuf.n Wi-I l>a\ an«l Kas;a" iim, tdc -i ilinii rruiii ih" Manilnnlin ilnj

iiiitr up I as loll.iw-.- K) till ..I -.'ft ml -.liil.': \[ f.i't uf haul, ur<'i

>liali', lalcart'iuis al Ihi' \<a«-. |I» |i i i.f -of! I .1 <lial('; ."> ft'il uf -iif' iV'

,-hali'; -IK rii'clcil liv tiiir-i£lainiil i)\'' Hay iluluiniti'. li'il -lial>- m

al-i i..i-<TV'''l oni-half mil.' \\t -t ul In Ki' almiu ih'- i":"i t'l (lurr 15.

(•J7 f.i't .if -hair •xpn-ciji ii"ar thi' -i' f tlif l.iiiuir IihIliii villaH'' .

< 'aaiplitll l>ay ; ami at waliT li'vcl al the • i 1 I'f tli" pniiil Ih'Iu.tii ( 'iiiiplv

aiiil Ili'liii hav-. It'll i'ia\ i- al-i I'rp.nl.'l alniiti lli-- fi-i -I'l' "I 'a

\V,,l-.'y

.^iiiiiliuafl Imiii r.ili.ii li.Mil. '..ih il.r l)yii ]ia>' ami St. l-.iiiniii

(lulumit.- I'Nt.inl In Dvcr lia> : iln' I »> i i l'ia.\ i- -iiii at < inn p.iinl i

liiith arc niis-in<; mi (iiIilis l>a\. l-'l-Mni ()\mi\ .-^11111111 .'a-t :in.l -uul

a- alri'aiiy .-^talril, tin- I"\mi I 'ali>il lit'ail -h.ili - .irr ninn m m.>. I

ilpl'iT rt'ij. I'lintauiiiili fiirimilmil- lili'i'-liiln- 'riiin. .'.il'- uiini - In'

iinur lliriiiiL'Inml the -I'dioli. ainl ii'i'nari'nu- ;-aii.l\i lifl- in tl

-aml-liiiii'- III cuiiiiiii'li in thi- -milhrni -cition-. I'ln' ( almi ili-

-hal. ll-'' Mil Tl thick al iK\cn S.,iinil. lill iVd at Calar.i.i. fJ i; !

Ilainill n, im feet al Stniicv ( r.ik. ti:'> ! '' al .Innlan, ami •'> fed a! Niau:i

ri\cr. \' llic ia-l-li-micil locality. Itic Ucl- (••m-i-t- nl Uicy slii!" a

thill -i.'Mi.i tunc, the jircy aiiil nil -ainl-luiic al"iM' liciiin im Imlcil in I

(irim.-t ^ samistoiic which appeal'^ to lie clear!;, liie -amUliiiie pli i-c

'ill' iip)ier <
'a it lle.iil -III!— uccurrinn l-i 'Ic v r-l aid n"itli.

!>• iieiiililllj llpiili til" e\ii|d|i-. (ililailii.l Inrii well rceiinl-. llure ;

fdiin I' to <'<') feet of Cainl lle.ail -lia!e- at I'lal lliinvcll. fi.") i^'ft :>'. I'n'ai

villc, :',(> at (i!cn .Mien J I mile- mirlhwe-t fr.un '.ndplp, 7.'. in ll«l i'

la-- ui' lake St. Clair, aial Inn It, ui Colche-ter tii\vii>hip. l'>-e\ cniin

AllimUHh some well loj;- iln mil cie:iil\ -hnu the presence of ('ali-'t Hi

shale, cnulich lia> liecll Icirneil 1.1 make il .em prolialile thai the ( ,il

Mcel -liale- exteml ' iinilcriirnutui I Til the -.nit liwi-t.'! n !'' ' >-itari

i-nr tlie f,is-i!> i.f the ( ali.it Ih i.i -li.aii'- -ee li

I'iate- i\ V, ami Vil.
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Ihsiriiilnni. Tin. Dvir li.is .i.il .imi.- i» t \ piciilv :in inipiirc Mijjii i-

'I'liii-, rMtluT thiti-l.ri|.li..l. (Liliirnili. Ifntillr in thr luwi r part ,A the iipiK r

ll:ill' (if t lie ' :il.iif lliail -.li.tl.-, |.|kr llic Miilliti.ullll .1. L.tnilc. llil~

.; liiiiiitii- ili-p.i-il i- :; iiiirtd.'rii ri'pri-i-iilativr of .-haly di- i.-it.^ i.irlli.r

-.'ill At Dyer iiay. th'. tvpc Liralily. tlir sci'tiiiii aliiiv.' waMr r.msi-i-
|| HI !<'

I
of Ihin-lii i|,|i.,|. .i.-lniiiilr witli tiluc (sin (.ii-\m' ithcriiit; -It il

partiiii;... |''i)~-i|> arc miiiii .' "i- an.l ripplc-iiiark- ai" omiiion. '1 j,,-

r.i.'k 1- .liviilnl liy two sci- oi .riii-il joint--, with ili; i-tioii-. a'.oiit ;;i_>

'I'm- _iiorth IS il(>,ri't's u.'-t I an.! s,'> (Icdrcc- lui il, X.'. i|r^r<-.-> I'li-t

.\'"'.iii 17 fcit o»' -iniilar doLimit.. 'i,'..iir- in tlir -iTl-.iri at th" -rthfrn
i\"vinity of laoii llivi.t i .po ,, t partiil sortioii- „-vu- ,\\ \\j ,w mm
11 i-.l.ay^.

.\t ('allot 111 nl ami' if "( lay liank"' o milt - io I'.r wc-t t li.'fon pi..;..

•xp;;.<ri: I-. r.-i-t liii.-k .ami fo' -i-i i .ll I ail . I- ii-iif"' i.'.j
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(:ip|ii':iriiin iiiM>-ivc wluTi' iilllc wi'al liiTcil >. (;rffMi>li K''i'> • iii'gillacrous

iliilmni,. , ( liMiai'ti ri>tii- ii-)r;ic(i(|,i occur ;it the top of llic -cctioii i>ci'

t:il>lc^ AImmu mi iict nl' tlii- (liildiiiilc connects Centre .•mil ^\e^t liliifis,

at ('allot licai!. a^ a lediic ni slulf. 'I'lie hcildini; i^ I to M inches tliick

ainl tlic lornialiiiM i- cut liy two -ct- ot' vertical joint-, with direitloii I PI

cleL'ric- -oiilli :}1 ileu;rec> ea-l ' a.nd '2S\ decrees ' wc-I 11 dejirec- north !.

Ten left of thin-liedileii dolomite occur^ in the -ection at tin' noitli-

ea-«leiii extri-iiiity of I'il/w .lliaiii i-laiid, aii'l ii^ the-e Led- Viignnni nui>j-

rlliii-i- Savane occin'- pleiitifiUiv. aliili;r with SiIuh'IhiIi lid rurnslniiUl

-^a\aL:e. etc. i see lal.'r''. I'.-oni I'it /williani north and we-t. I', lutuirill-

iH.^," i> common iu the Dyer Hay hed--. lnii (jenerally at one delinitc

hoii/.on. At Tamarack co\e i he ilolomiti' is l."i fed thick, rests upon
mrei n -hale, ami is overlain liy linn, t;reen-\veaiherin)i shale. \'

. nutiinll-

(//x^ :iMil the char;'cleri-i ii' o-1racoda occur here, t )n the soiitlieast side

of l:ike .M.aniion, aliout 12 feet of Dyer I'av iieil- occur eontaininfi t',

/(.(((//'/,'.//>'., 'I'he ihicki-t known -ci'tioii of l)\'er lia.\' lieil- is exposed
ali'n:i' the road iM-iweeti \\'i-t Wav liidi;in village ,aiid K.asrawoiifr, ju-l

nciih of a lakelet, on lot 17, coucc— ion- X'lII and 1\. Uillinjis township,

Maiiiliiulin island. Here, ;it iea-t 2") feet cif dolomites with somi' inler-

l.edded shale are included in the \)\t\ W-.iV lieds, .\ few' iliclies of y:rey,

-(liiii-rv-talliiie dolomiti s occur near 'he miildle. I', iinninlli nf^is

oecurrintr just lielow ainl the I^yer I'.ay o-tracoda (i or 7 feet higher up,

We-t of ice Lake on the road to < iore Hj v. .") feet of calcaicous shale occurs

el the lop of 'Jll feet of reel sliale containing!; some (inn ureeii heds. In

the upper ."• feet of sh.ale, the 1 )ver Kav o-tracoda occur at the to]) and
;'. n.aiinlli iisis occlU's ne.-ir the lia-e.

The Dyer i'>a\ heds ;ire well ileveloped and cxlelld as ledites consider-

ate di-t,ince- from the ha-e of the l.ockport dolomite lielweell the we-t

-ide of lake Manitou and the wi-tern end of .M.anitoulin island, and als(

on < dckhurn i-land. Typical ou'cr.>p- occur I'li the north end of the

i-' nd ill Mindenioya lake, on the ue-l -ide of Kafiawonu; lake, near \\ e<t

i i\ and Ice Lake as mentioned, at thi' west side of ('ampliell li,ay anil

at Pitman point, ('ockhurn idanil, 'I'he-e (lulcrups almo-l inv.arialily

contain V. iiKii/rilh nsis which was thoUfihl throU^rhoUt the field work
to l,e .a -mall form of /', tihl<,ii(iii.-< in.arkinu: the hase of the Lockport formation

a- the typical /'. ohl'imtiis tills the liasal iied^ of the Lockport dololniti

at ttucn Sound. Dyer L.iy, etc, .\s a consccpience the I)\er Hay dolonnt(

wa- mapped with the Lockport, Tin- error has lieeii corrected -o far as

eotild lie done in the ollice. The true Citar.act ajje of the Dyer Hay iieds

i- indicated \'\ Ha— ler's di'terniination >>{ the ostracoda and Ly tin

identitic.ation of .Mex.mdrian fo-sil~ in the i.e 1- on I'it/.williatn island.

.Southward from ( 'olpoy liay, the typical Dyer Hay beds are al>sent

liut 2 or ;{ feet of ferriiiiinous limestone occurs a little alxive the centrt

of the ('allot Head sji.ilc a^ far south as Kelso. This has i)een termed 'In

" iron hand " and contain- coiniinm Cataract fossils, amonsr others lieinj;

/{liilKrhiDii lid'! JdKcd which also occur- in the D,\er Ha\' dolomite, it

seems proliahle that tlii< is the -outliern representative of liie Dyer Ha.\

dolomite of tiie nortli ifor the chemical eomixisitioll of the iron hand at

Limellollse, see tahle paKe 1 1 1 1.

The recocnizeil fauna of the Dyer llay dolomite, is show ii in the .'lecoiTc

panyirifj lahh-. iiichide.- one -pecii- ..f (ii;iiii>, ii\c of lorai:-. nine of iiraili-



37

M^.o,l> . mm; of, M.l,...vpo,ls.fo,„-.,fMMr:,.„as..n,lun.. of, rilnl.it... (.,,(„....

z:'C'&^:'^^^^^^^
- '-'- '>•-"•:

FiiiiiHi „f tin Djiir li„!i l)„l,„„iU'.

< ^MUT:! :iMcl -.pi'clr

I'Ullts.

Hulh.)trr|ilii-t'ni.ili, H;ill
.1 nffiit:ini.

l.nliMohi-rji.-i ft K>'i>rTii'trii-uiii > I'ii.tsIi.,

Slri-pti-liisiiui rf liiiskin^oiii I'iMTstc
SyllnK(i|)c,ra n-llforilii^ Hilliiii;>
l'avc)-[t,-.. ,-ri.i;iiu, l:,l^^;,r.|> .iiiil lla.in,.
I avoMt.-- ,,|ilii|iii]s HciiiiintiT

/)' :ii tuit/Hi'hi.

Sirnplionclla -itiiata i Hall

'

SiliurliiTtclla (iirvi>lriata Savanf
nal.vsiii.plij,, hifiirata ' S,-l,|olliriiH
\ irt'lalla l]iay\ illcnsi^ Savap-
lil.vnrlictrria lliclu-«cnsp- inullislrLata Sa\
Hh,Mii|ii>iri'ta i-aholciisis Wjlliain- n -p
lihyni'liuiii'lla' janca Hillin)r>
l!h.\ncliiini-lla" l.iili-n- Hall
llnliiiri.-ipira i-f iiiinialura Savaci'

/'i'.);;n)./il.

I'liTiniM if unilala i Halh
11 nuinhi.

l.vlN'iiliiia cal)iitcn«is I'lriili an.l lias-l,.i
(lirloliulhina pumtata I Irirl, ami H.i,-^l,.r
Zyt'iihclliina v.illiani-i llriih ami lia-^ll•r.

I aiyiii.'n.- cl I'lint.ini Valiuvrtni

St. Kdiinitnl l)(il(, I/lilt I., Ill/Ill.

-v,.r> m.ar th.. ,„,, „ tl... Cal.-.t lU-.ul .Ik.Ic .livi-in,, of ,1,,. . a, ,

' ',

'nnation >n h. vinn.ly of Dyer Lay ami Cal.ot \u-.ui. At th. ',
„.

.\l\. M I ,l,nun,l township, Brw,-.. p,.„i„sula. tli<. ,h,| it,, is S (wX thiciv
:.n, t,.,j.ls to Im. massive; h,rns,f,s rnstat.s. a !.,.autiful Lran-lnn^r .-oral
.- t- .•hafaH,.ris,„. foss.l an,l Atnipn ,,arks, ocurs ran.jv. lour l.rt of-n «....., shal.. intrrv..,„.s L.tw,...., thr top of ,h,. St. K,|n.UM,l ainl th,.M- ,,| „. l.o,.kp,,rt ,lolo.nit,.. whi,-h is thi,i-h..,l,l,.,l as ,.x,„,s,.,| at C.ilmt
';- 111,. ,.„ara,.„.r „. th,. St. K,h,>un,l a, Cal.ot h,.a,l s th. .san.'.' a

'I.'' typ,. |o,.ai y. A, I)y„, I,.,.. .1,.. St. K,!,,.,....! is poorlv ,.xp„s,.n i> r,.pr..s,.„„.,| l,y slabs hill of F„r„.,l,: cnMnt,... Th,. ,hi,.k,„-.ss app,.ars
'; i- l.'ss at l)y,.r ha.y houvv.T, as is also ih.. thi,.kn,.ss „f th,. thii. l„..|s

iia--,' o( th o,kpoil.jii,iKiiiKfr,,iii th..,-ov,.r,.,l iiit,.rval. S,,uth\var,l

^^^^^^^^^nRSP



on Briiff p.llill^lll:l, the horizon ot' tlir St. Iviniuiul dn'oiiiitc i> p ncr.ill

t:ilil- CdViTrd. t 111 Maiiitiiiirm i>l;iii(l tlii< (liiliniiiti' li;i-< lint Ipccli licoKiil/'

.iliil appi'ills to lie ;ili-rlit.

U ICi iisCiinli/'" Clnviivti IS. i;\:imillii| illiclir thr liiicniscnpr, il s|)( rime

St. llilmiiiiil iluldiiiitc t'roin tlic (lny ililT iiciir (':il>(i1 liciid pnivcs to Ilit

IIKIlll' up if iiii acKrrj!;;!!!' nf ^Ill.lll. miitiiriu. rumidiil niaiii.- of iloloiuit

Willi Mil :iV('i:i);i' (liaiiifttr uf (I (II iiiin.

.\ >pc('iiii('ii <it fiTiuuiniiiH <aiiil\ (loliiiiiilc trmii mar tin- ti .f II

I al It \h it I.iiiii II lll'C. llllllcr ,I|C Illicl'OCIipC plilVI'- Ici ilC Cdil

lite t;iaiii> t'niiii (lll'.l \u (I'i'J iimi. in (liamclc

itii a little firnitjiii'iil- iiiattcr. Tht' ^niaili r ddlniiiitc uiaiM> intcilnc
pdscd (if niillidrd. wdiii

~llu\V II

/.

sijiiis (if wca NiiiiK roll' •(i-tiiiii- (if liivdzoa arc prociit.

of St. Kiiiiiiutd hiilninili. '\'\\\> i> i(i-iiniiizc(i (inly at the «:

p(i>\iics ill the vicinity of Caliot licad, wIk re it contaiii.^ FnnifitiK cnslnti

IMwards and llailiic and .W/'//»/ /«i/7,.v/ Williaiiis, n. sp. (sec I'latc-^ l\

V, and VII i.

() niiiii It f Cahol III ml Ml mill

(If tl ic ori!:iii if the Calxit Head sliaU s ( (laliaii .-iaVf \V(>t\

tiowcvcr. the iiortlicni s;'ri( s of dcpusits :tlic I'ppcr .liini.ata i were \va>li.

into the sea. the shore of which diiriii}; Medina time did not jirohalil

extend niiicli farther east than IJoehester. In western <liitario, encroacl

nielit of the sea licfian earlier, for here we have the iiiariii" Kepp'l (Man
toillin. author) dolomite resting on a surface of (jueeiistni. riie.>

doloiiiit(S were pl'olialily formed wluje eicsn.ii was heciiiiiint; iin th'

and while tlie ( arlv M((lina saials •re spread liy the >treains over the (.

drdovicic land surface. Then as the inddiict of this erosioi 1 Was caiiK

faithler W(stward liy rep(ate(l r( rhint:. it finally ent(i((l the sea. whic

had then tu Ivaiiced f.arther east. 'I'luis the hssiliferous .Medina lieds (

(Is wh^tern New York and the red and trreeii Cahotr- II(

(111 the Keppel dolomite were depi sited."

'I'lie lack of sandstone in the north is douiitless due to the di>taie

from the shore and the source of the sedimentary materials. 'I'lc fac

laavevcr. that III the nor

<i|

th tl le lower lieds are re(d and 111 the

iper lieds are red is not easily explained on (Iraliau's hyp
iiitii tl

xitliesis alo'iitl

to have lieell eontilUloUS (1( position

II<

[lartieularly as there aopear

ki.id or another throiitiinuit the reuimi. However, hiudily oxidizei

meiits on liemc wa; hed Hit to <ea met deoxidizmn ajicnts in the fo

plant and animal or;;anisms. and it is char th.at normal marine (oiiihtioi

extended f;iit!i(r eastward into New York during

than duriiin latet'aliot Iliad and ( irimsliy tiiiK

Iv ('allot Head li

'riius, in the N i.'mai

r (allot Head, and the iiiideilvin>i .Manil;iulin lin

h
pi iiinsula the loW(

(Ic.'irly rciireseiit marine conditions and the colour is (ire\ ;
higher

are sandy. represenliiiL' shallower water, an

(o iliaii (li rivi

hlulliV oXKllZei

1 red is the preil imiiial i

S the sedillli nt> folinili;; tlii-e deposits fioiii li

ita-l>a\s. Ill tllormaiioii ucli as thi

hardi\ proliaMe that the .iiy;iii of tl

iieiils is as simple as supposed liy (ira!:aii. i'he author has show
(iioijriaii May rcirion. Imwi v( r. it i.-

( .»•«.[ >iir\ . ( Mu- 1(1111 1.
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'I'lii' (Iriii'sliv saiidMdiu
t l-A "

IS .-ri'ii as far vv^^t as I)!in(l, IS. wlinc It IS>..iy.iu,..n.,,,ia,,..,f,.,,„.
, ill. , ..,.,,, n.a.i;.,ai:.: ,;;;,•,: ,:'

M
.

Ii'lr as ...,.„ lart;. ,.t |),„„ia,. v, far w-s, as Si.„i,.v ( ><. k

?'iZ. 1 .''''''
I '~/' ^^'" '^"""" '•l'^'n..-t..risti,. of ,1„. (in,n-!,v

^-
.i.'.-.^n... ,1,.. ,.,„,.r I...,|s ,,n. n fiTn-.j t, tliat ni,.ml...r. I, i. ,- .

I t

rill!

,|i|i,

\'\ ;':^':"" H1I1I . I'Uci [1 I1.I

ii.-l'i . I : ., IM

f

laraTwCb ji^Encc X li^ .

-J ^ 1^1- JJ,,.I-,'..',.
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nl.lr that tlw iipprr. thui. m-'V -.tiii-lMun.-^ -in.! .-liMlr> aiv :. f.M'i..- uf t

Thoriiiil ^aii'l>ii>iif-
. ,. , i. ... |j,,,.„

.,,,.1 •»:. fret a1 I'nris arr ivf.nv.l K. tli-- (iiii.i-l.y ni.mlM.r A ".ul
. .

san,l>to..rs aiul .l.alr> a.v ivt.Tn,! to (!,. ( !r.m<l..v ai l)mMla>. a.nl

K..!:.,, C.ri.nshv Ms aiv la.kint.. A wrll ...•unl at 1 -a,- .v, l. m.hrai

that tlf (;hn.>l.v san.lstonc i> la.kii.tj tli.Tr. a.id it i^ al>n la.kms; at I..

,1„„ -riu' northwestern. un.l.r«r.aincl ..ximsioh ot tl.r .run- .y appe:

l,„„ ,!,.. M1.0V.. ..vi.l..n.'c to Im. approxinntrly Innit..,! I.y a hnr .ha

,.. Niagara ..M.ir|nn..nt iHtw..., Dun.la. =>->,l KrUo. .,ntl,w,

!.;'sinl'to ih.- north of I'aris an,l t,. th. ,;.>( of U,;;..hv> l. an.l t.rnunat,

at the lake Knr ~'iore pcrhap- in the vicinilv of 1 ort Unire.

,\l (criisciipif < liiiiiicli rs.

\ MMri.nrn of Krn-n-nrry -aiwUtone. fn.n. a hr.l '.» IVet al.ov ll,- 1.

„f ,i„. (;riin~hv n,rn>lM.r at Niagara river, prove- un.ler the n.ieroH..

,o eon~iM ..t Mil.anji.Uar to ro„n,h<l .p'art/ .MaiM> with an avera«e.hain.

of almut (tl tnm.. >ome ehlorite an.l ka..hn. an.l a very hill.. .al.iW.

Oritini (if (liiiii''l>!l Siiiiilstnii''.

\. alrea.lv .h^s.-rih..!, Crahau'- hypoth.-i-^ .h-nve- ih.' Me.lina ii

f,.„n.f..lde.l .inniata-Hay~ an.l Hal.l Ka^l.^ for.naf.,..- m t !,.• Appala.- ,

'..'ion Krosion havinji ent thr.m-h th.- .Iun>ata-Hay- r... Ih,1>. w

n.^t atta..k tl... pey Hahl Ka«h. .•..n«l...n..rate. I h,. <•-•';';'•>.::;":

.ipp,.,,r< t,. 1... an in.h..r.. i-ha-e ot th.. .arly .n.M.m .,1 the M.
1

I La

t'1.. fin..r s...li,n..nts w,.re .lep,Mt,..l 1arlh..r ,.ut to -..a. ;--'".|i h'

, .,,1,.,, M.a.l h...ls. an.l the eoarser n.at..nals. n-.xe.l with the r^ u,

ox i.li/e.l .nat..rial< fro.n tl... re.l K...l>. w.r.. ,h.p..-.le.l m an e-tu.-.rv

hZ^th. iitt.,ral .....e .,f the ...a it. what ,. ...-w ll- N-^'«-^[ |'""""

„f omari... tl'or f..sMls s..,. th.. f..ll..wi..K taMe an.l Plat.. Mil..

t'liunii of (innixhti Sn milium .

t

Niaii-
1 l;.ni-

Ili-IHT;. :iml r.(H"i..- am 'I'luir- .IiT- Ham- WaliT- Ikh- I

nvi.r I'M 'Ian. .It.iii. down. mini.

IP-

laii>!ulii I imi'ala I imr id

l.ini;ula .lintinu Va! "

l)all.ian..|la..UK..ni. W il lan.s n. >i>

( ali.anit<i..-lila Si. viii-l.u- "..kI'' la Hall

I'liauH-a if unilata 11, ill

I'liTiriia liri-a Hall

Minliiiliiii-i> priiiiilf. Ilia 'I 'inrail

M.,ili..l..li>i- ..rtli.inola ilnnrail.

M...iiiiliipM- k..K<...Ti^-i.' William- n. >\i

( iciiDilnnla iiia.liariiiirini.' ' Hall-

Nu'-ulil..s .f f.-rruuiiH'iii" I'ikt-^I''

(ia.ytniinhlii.

Hui-iiiii'lla tril.ilmta (< onrml i

.

:il..|».ri.-.l U\ (jr»lmi

«
I

mmmmmmmmm m
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ic> of till'

It liiirwcll

loUl 7 tret

l:i>, ;mil ;it

( illllicMll^

iili at l.iiu-

l,y iippial-

liiic ilriiwii

-dlltllWIst,

irmiii.-iiiiin

liiiiTii-riil'i

HC dlMIIIi'l''!'

(•;ili-itc.

Ifdili;! I)(il-

\|)|)nl:i(lilMli

linls. wollli!

V Mllul-ldll'

'M;i1i1 Haul.

K the lipi"'!

estuary ><

•:i pciiiiisiil

II.

I

i

I McM.iil.D s \\r), 1 1 1\ i; M |.M)U |;.

Cliil/dcli risli, s iiifil hislriliiiliiiii.

Ili.'irivv.-iiiid.-t.ilii'al III! lopc.lllic M.diii;, ill \,.u \(,rk.aiMl >.H,ii„ ,11
i'lii;,ru). I.M-liHTly kliuwii ;,> I in' •CiTV !5:,iHi". Iia- l„M.|i ,-:,||,..| \,\ Cr.il.ail'
ill'- •riiomhl <|uarizitc". Thr sainlMdiii I- ' ylit iiivv, r|,ii,'i,, ihirk-
I.MMrtl. ami at TlK.r.ilil i- a tnif ipiarlKitc ! h.-wliriv. •-aiMl>t,,ii.

'
iii,,r,.

I:llliml> ,1,'x-rihcs II. Th.' -.dhUlnlir i-. cniinilnllK (n,<>l.r(iiic<l ;uhl
r.HiiaiiiN at (iniii-lv\ mikI rKru' i,. I)„,l,>hi.- ,i,,h,„inl,.-. IJiiiuiirl.na mihI
Af lliiiiitln/ciiy liiiiiiiiii ijiiil.

.\I .Nianara j^or-r tl„- 'I'lh.iMM ^ihhIm.,,.' i- 7 fi.i thi.-k: it .iti-.ii'-
:i iliirkn..ss ,,| iilHiiit 12 iVri n,:ir |).(V\v ;;,ll<. i- (i r,.,.t thirk at ,>t.i!...\

< iTi-k. anil at llaiiiiliMn ami iii.nliwai.l i- im>! rl,.:irlv illllrr.'in nh, ,| if
prr-riit, t'n.iii till' <;i-iiii»i.y -aii.l-l,.iic :iii.| liair. Al il- 1,,\v.t .-iMHa-'l
!ii.' 'riiornlil -aiiiL-tonc i.- inarknl hy lull.- mmr linn a lit iiulojri,- rii..|Mi:r
Hum till' (iriinsl.y samlMDiir l.cluw. 'I'l,.. i,,p l„'il n\ ~,-iii l~rMiic ,i|,„ii

i ulii.'ii the Clintuii
! Krynalr- ! \\u|,-,,ti > ilol,,ii,iH' n-i-. i- il,i,-k ami ri.,>

fi tniin I'alcarcDiis matter. .\t -ume In.'alit ie-. Iniuever. th.- I!i'\i,:.|e, ,|,,;,.-

lllile i~ areliai'i'iPlls at t lie lia-e.

I'lUdlll (if Till:, I.a Sllhilslii,,,.

(tonera aii'l >p<'(

I >^iil:ilu-^ iinliiniiuli- liijit'ui-l.iTL'

\irhru|iliyiu~ :llii'«li;iliic'n-l> llaihin

Vi:i-;ini 'I'liur.il.l. (iiini-la Ilij.i.la-

M\.'i.

I 1:111.-'

lei- I...1- |K.-1-

*n. "iwli

ti.. ;

f[ M IcrKKCiiiiic (liiiriiiti rs.

5 .V -pecinieii of Tlion,!.! (jiiartzite t'loni 'I'lioiulil. (»iit.. ixamiiii'.i iiiidir
-, t!," imiToscdpe. pidves to ciinsist at' ruiimled to Mil.-.aiiirular (iii;,it/ iriaiii~

;

'•! Id mm. aveiane iliameter, rlo-ely iiiti i-l.i.ked. Wuuu. lla-ir cmt.iit-
: iMi-\.t;illizati(.n lia> taken place, ami some >ee.iiHiai-v -iln :, h:,- i n

iiepii^jted.

-i I mil i-iirtiiiiiil h'.xti iisinii.

^ .V- stated alii.ve. tlie Tlmrold sandstone extend- ••doim the Xier-u-i
' —arpment as tar west as the vieiiijty of Hamilton. Well ieeord> imllTate

; lii.it Its extent s.mtlnvanl is not ureat. only fed sandstones l.ein^c meniione.l
,

11. uell loKs, exeeptiiif? at Fort Colhoriie, where thin-hedded, white -nid-

I
-lone, oeeur iiiterhediled with red sliah's. ami at Wellaml wlier.' pr.'v

1 ;
'-'I'" ••"••; '•<•<•« >rded al.ove the red samlstones. It appear- fairlv elear

^ tliat the Ihorold samlstone does not extend tindermoiin.l inu.h i.evond

I
'
line drawn trom I'ort Colin.rue northw.'st to Hamilton.

g 'K'lil i;,<,i s,„. \,„ . v,ii xxi\. N(, :i. p 4>ii)
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Onijin.

'I"lif urisiii iif till' 'riidrold >;iii<l^t()iii' liiis liccii rxpliiincd liv (iral'iui

;iv tlic n >iilt uf the cni^idii of the Kiiiil l''.!i};lc cimKlniiicrittr. afttT the

.lmii:ita-H:i>- r<il iicds liail lucii iiit tlinmuli tu fiiiiii>-li material for thi

tiirmafioii of carliir Mrdiiia initiilicrs. Ttic Tliorold as well a> I lie < liilii>li\

^Miid mav. liowcvcr, have liccii derived from the erysiilline roeks of tin

.\|i|ialailiiaii after tlie removal of the yoiirijter strata.

'The orinin of the Medina sediments, which are at Niajjar;! river, in

ascfiidiliK order, -anilstolies. shales, sandy dolomite, sh.ales, and sand-

stones, must lie considered from the stand|)oint of the relative position of

the -la and land as well as from the standpoint of the source of sediments,

.\. W. (1. Wilson' has shown that when the rate of depression of ;hi

laiiil is jjreatiT than the rate c! supply of detritus "there will he a uniform

-horeward overlap of the /.ones of deposition'", that i» from deep to shallow

water, limestones will overlaj) sliales, which in their turn will overlap sand-

stones and confilouierates. Should the rate of depression of the land, latei

liecome less than the rate of suiiply of detritus, the overlaj) would l>e re-

versed. i-oiiKlomerates and sandstones overlapping shales and shales over-

lappinn limestones to seaward. Thus with a reversed cycle, limestone?

would lie enclosed in shales, and shalis in sandstones in a direction from seii

to land. It will he readily seen from the sections of the Medina memlier?

that this is exailly the same as in the ease of the .Medina. In the first part

of the cycle of sedisi'entat ion. whirll)ool sandstone w;ts overlapped laml

wanl liy shales whiili comi)rise the hase of the .Manitoulin beds in it?

southern ext<'iisioii, and the shales and sandstones hoth were overlapjiei

hy dolomite. With the reversed order ('ahot Head shales overlappe(

Manitoulin dolon)ite to siMward, and (Irimsliy ~anilstones overlapped th<

shales in the same dire(r,ori. Thi' Tliorold samlstone and the ( »neid;

connloinerate of New York state may represent a tenii)orary mastery o

the depression of the land o\cr the supply of detritus. That is, the sjialv

character of the up])er (Jrimsliy sandstone, followed \<\ the limited deposit'

of Tliorold sandstone, may well indicate a slight advance of tlie sea at tin

( nd of .Medina time.

The reason for the change of halance in the factor-- contvollini.

sedimentation, as applied to .Medina sediinei -, is to he found on the on<

li.and in the relative chaiiKe in elevation ..f land and -e.-i, and on th(

othir in the varvinn -ources of supi)ly of sediment^ as erosion pro>jres>ed

( (il(Ki;l.AHON' AM) AUK OK rUK MKI)I\A-(A I AH \i 1 KOIIMAMOS

^&
\- already dialed the Medina is repri -enteej in eastern New 'k'ork slao

I ntir<ly hy sandstone and i-oiinlomerate. This is hecause of i)roxiiuii'

of the .\ppalachi;in mountains which were the main so ". .• of the sedi

nil !it<. Hastier- correlates the Oneida-Shawannuiik I '•!
.

'.''•
1 format ion

( t' cintiiil anti ea~teru New York sl.ate with the Medill ' .'o.\ : he Tliorold

.\cenrdiim to riricli^ the Clinch sandstone of Tei!i,.--< is prohahh

the i(|ui\alenl of the Tuscarora sandstone of Pennsylvania and in jrenera

,-. ISO till' ((piivalenl of the Medina (restrict!d u^ei of New York and Ontario

1 „n I!. '. s.- \.,' l\. \.i .'. l'«i:l. p n^i

I S N:.' M I- . Hill .'C. V..' I jind II. I^ll'i. Ill !

null i.-.i s „. x,„ N,,, ...; xxn, lii-,:, |. iiA

iiaf*-it).v'
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Nivajjr hasrrn v...v,|,Mril....| in .1. l;iil lli.-ln.tinr.ipliv aii.l pahi'.-iitol-
-uy ol the AI.N.nKi !» ..•rics iti Flliiiois and Mi-v.niri.'

'

II.. has .jivi.ir.j
!lic scrKs III axiinlii.^' .mlrr- into ( ;iranl..au iiiii.«t.,iir. K.lucwdoij limr-
Muiir. Kssrx liiii.Mui.c, ami >cxt(m Cn.'k I Hia->li.M ) liim-.f ,,iic.

in a later artiilc,' Savajji' indicates important rornlations. \ft. r
nlernim (•(./,(•/,/,//,/,„ ilrnissalum Wliiteavo to the kciius |-„„,„„„ nc'iiilv
(l_c-,ril.c(l by Twenliofcl, Savan.' says in part as follows: •'in the dranil
liapids region the layers containing Viniianii ihcis.'^iila :nv siiccifded hv
-inita which contain the fossils I'lninia „cn,l, ninlis. ls,i<hiliiiu <inn„hs
\ar. hilniKinjniiita. an<l Lijxnlihn his, ,1,11,1' var. f,ihiili„„. In the l'luds,,n
May rcKion a zone a few feet aiiove tli.' horizon of li,;i,„„„ ,1, ,;iss,it,i fur-
m>hi'd shells ,,t (,i„i(irolii,hiii.' ii;„ish „s,s, I't, ,,„,„ „rn,l,nliilis. ls<„-l,,l,„„
qniiiihs \nr. I,it,iii,i,;i,„„l,i, and I.,/!,,;!,!,,, his,,,,,,,-, var. f,ihiili,i,i In the
Mortlicni peninsula of Michigan early Silurian strata containind <„„i„,,.la.
(hill.' ,n,i,.-<l:ii,s,s, lsii,-h,li,i,i ,,,;i„,l,s var. Iiili„„ii;i,„„/,i. and I., i„,;l,l,ii
hisni,,,,-, vnr.j^ihiil,,i„ overlie the strata c.intainin(i linim,,,, mm/nil, „sis
wliirh IS :i near relative of V,,;j„i„,i iliriissalii. in eastern \\isconsiii
\ injHiiKi iiiniinUinsis occurs in the iipperniost lavers of the Mayville
Imicstone al.ove uhicli the:,, is a strati^raphic iMvak, the horizon of
iiniiarnfinhia? in,iish;is,s. Is,„-hili„a ,,,;,„,lis var. l„ll,„„n,i„„t„. ami
/..//M7/;/M. ///.s//(f/rn var./r;/,(///,/,/.pre.s,.nt fartli..reast in northern Michigan,
liiViiiK l.ei.l. removed l.y elosion. Ho\V(.ver. tliert. is no dotllit that lh.'.
rata which 111 iiorth.'rn MichiRan contain Vnniii,,,, min/nlh us, s rnrn'>\)i,iHl

Ml a)ie to those contailiiiiK Hn' sime species in the upper part of Mavvill..
Inii.-toiie m W isconsin, as they are ch.arly a northeastward tinuaiion of
t Ke same l)e<|s '

-In Wisconsin there was found in the quarrv near Pehliles a zoii(. onlv
•' •'" '•;'' ''••'"^^' ""' l"'nz f \-i,;i„iii,i „,„,/r,l'l,„siy and appari.ntlv <.on'-
.''nuMl.le with It, which yiel.h'.l sinh . haracterisii,. K.lp.wood sp..ci..s of
l""ii~ MS l)iili,iii„,lla ,,l,i,ii;„,il,„s;s, Uhi/iirhiimllii.' laimi, /{I fnrholnla
/'"'M,, and .\l,!ii„i piililhi. The position of Viniiiin,, „„i,i,-,H, „si.- in
WiM-oiisiii in th(. u|)per p;irt of the .Mavvill.. limeston.., which at a slijrhtlv
>^ci- l.v.l .ontains ;, charact.'risti.. K.lnewoo.l fauna, in.licates that this
!-n/oii IS .V!i..\aMdnan date K.l^n.w || in an... It is also si^r„ificallt
Mint the strata coiitaiimu,' Vi,;ji„ii(i „„,,inlU i,s,s in \Vis.-..nsiii .s,.enis to
'^'ii|.y .ihout tli(. same posiii,,,, i„ the Siluri;iii c.iliimii as .1., he strata

V. Ii:ili contain I ,i-,i,iiii,i hii,-,„,i,hl i„ H,.. He,.si,. liiv.T format i.iii of \i,ii-
I "-I1 i-iaiid.

^

•In Michigan the strata containing Cnmin,!,! ,h,„f „-i insl.; „s,s
'

''l"h,iii ,i,;ni,l,s v:n.liif,„„ini,n„tii. an.l I., p, ,;l,t,„ his,,i,i,n v.tr. f,ihi,li„,'t
• ' nnnn..|hly ov..rlie the I i,;,i,i,i,i »,„,/,77/, „.v/.s l„.,i>, and thus ar.. ih.'iufrht to
"|nv.,„,i,d 11, avetoalM.ut that of t he .S-xton ('..k or Kankak.'e limestone
»i:;'l' owrlK's th.. K.Ih..w...mI ill lilim.is an.l .\Iiss,,uri. l.tit tli..v w.r..
'i. I" -lied ill a dilferent u..oloKic provinc..."

'I'lie clos. .•orivspoii.|,.nce in the fauna of th.. strata overlviiitr 1 h..
"".' iiiiiii,;ll,„s,s zone in iiorth.-rn .Mi(.hi(ian witii that of the strata

•
' til., horizon ol I ,ri,,„„„ ,l,,-„^s„fi, i,, th,. lluiUon l".av and Saskat.li.-

V .', iiirmns leaves i„, .h.iiht ..f th.. e.|iii\al..iic.. of the strat;i cntaiiiirf
'- '""I Sjri , 11,11 J'i |,,|; |, , ,,; , _,

!ni.ni,f il„.,-:ul> Silur ,;.n .. .<!,. ,„ tl.,. ||,i,!„.n I'; -\.\\l. l!il»

-iaiL.'^MiLi^M':'..,-- i-^".£XKS ^1 Ai^xasric:- t
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I hi- l'.iiin;i in I In' ;in':i. ;il«uvi' iiH'iiliiiinil. TlifX mI-"> provi' lliiil tlu' T /(;//(.

iKiifinlli iisi.^ /mil' ill \\ i>riii)-.i,i Mtiil Mirliin'iti. Mini I ln' \'iiii'iiiiii ilirii>s

/.cilii' ill till' lluil-uii U;i\ iii'l S:t-I<;il'liiw;ili Ick ,iiil ir^ i cin i-nil llir .;i

-t l;il im:i|(liic liiili/ini."

|ic»ii|c> till' iilinv I'-riiciil iiiiiiil liii'iililii'^ lluiiii' liM> IuiiikI i:i

Siliiii;iii ~li;il;i rniilMiiiini!; t iniiiiiiilirrhni.' in lu.il.i usi.-,, :n\i\ iiiiriHTi

n-trMrml- ill 1 iir l.iki' 'rillii-k;iriillit£ .-irtM liiiit h"' rcirnlMlo W il li I he ( 'al:ir;

Ikiiiimi inn, which ilniilitic-^ riirri-|iiiiMl~ with ihr ( iniiiiidliiihiii.' ifiiw:!.!

.v(.s, I siivliili nil. Mini I.I jii ritiliii hurixiili in the ri'ui'in- :il'ii\(' ili-i'iilini.'

"Kiluih- rminil Sihlliiili »Ir,il;i -ivrinj hiliichtil iiiih« nnilh nl 1

<lr;ini| l{;i|iiiU hicuhly, in thi' viriniiv nl 'I'h'' I'.i- riorii whiili he (ihinii

thr lii«-ii-' ' iiiiiiiiiitii iliiii.' /''!//( -/, ;/,-7.-. I'lii'hiii (I. i:iiiiii iiliili.-i, and l.i
f,

ihhii el. Iii.-i iiiji n . 1 hi- l:iilli:i al»(p indiraii- a h<iri/!ii|i alinllt ''(|iii\ali

to that of thi' Sihil'iali in liii' laki' 'I'ilni-kaiiiilik: r< uiuii and U\ iiic -li:

cDlitaininn I'lirihiu minli hluli.^. I surlnlihu
. and l.i /n nlilin. almM I

\'iii:iiniii iliiii-xiilii hiiri/.un in thr (iraiid liapid- -ii'iion. tiir hitter huriv

licit lii'iliK ('\|iii-r(l ill the liiiH'i in ilhilii Iniihlx. I'miii thi' ^iiniialitv

the faunas of the \' iriiiiiiin zoiii', and ol I he liinJier Ntiala eoiilainiiiu ' 'n

iiiiiliivluii.' iniiir'h'i ii^i'i. I ^iifliilliiii tiriinil- ^ \ar. Inh n.niiii miln. and Lifniih
Ins/miin \:\r. I'lihiili ini in the reuioii- almVe de-e|ilied it i^ illfi'I'led tl

(hiriim the time tlio-e -liala were laid down the niiox e-incnt ioiied renK
were a part of tile -allie |ilo\iliee or iia-ill of de|lo-ilio|i, w hieh V

raiher Kroadly eonneiied northward wiih ilie Arilie oieaii.
"

I"he pre-eiice of V in) in nil ;);<i/// ///( j/^/.s in I lie I )\ er I5a\ ihihiinite ejea

C-talih-he-- it^ e(|lli\aiel|ee willi I he I /r, ;,,(„,( /.(ine» doerilied li\ Sa\a
As the Dyer May (hilomite whieh i- near the top of tin- < aiariiet format
i» of upper IMiiewfiod a-te, it -eein- proliaiile t hat t lie remainder of the ( 'al

Kead >li:iie and tin- MallLloiilin dolomite are of lower Mdnewood ase.
the (Jirardeaii and tie' Alaiiitoiiiin dolomite lia\e little in eonimon.-

The dia)ino>lie speeie- loiiimon lo the Manitoiiiin dolomile and '

divisions of the liiljjewood liine-tolie indicate (1 are:

Uhlliiiliiillillii hiihinlii ('li:ilitKtlloli hllli'^lolic. Ill

lilllini'llilliitlit.' Jillii'l l!iltfWiiod lllili'-Inlli'. Ill

Hiiniiiiii ri i.riii'iiJ Kiluewiiul liiiii-.icirii , |1!

'I'lie >peeie- eoinmoli to the Manitoiiiin dolomite and Mra-«ti

lime-tone are:

('lillhrnihrliltn n .^iniiixinil SeXInii Creek hnii'-tiine. III.

lliDiiiilrifiiii.' r.iiiil'ii iia Hr:i<-tielil liiKc^liirie. Dayltiii. • IIjki.

I'liiliiiilirliiit luiijiiiii lir.-is-fie|i| liiMe>liine, l):i\lcin .iiiil l':iir Ihiveii, (Iliiii,

SlmiilinniUtl sinillil lil:l-sfie|.l Jllai-tcilie, Ky,
III rlurliUii fiiii.iln Hras-^licl.l linieslDiie, (Ihiii.

I{hii>iilitiniihi hi/Uriilii Hiaxfielil liiiic-Mne, Ky.

The species common to the Dye- I'ay doli;mite and the I'.djjewi

lime-tone are:

Si-h Ill-Ill rItUii riirri.tti-iiiln ('lialiliiiliiiri limi'-ldiie. III.

Hliyiirhriilnlii IIiiIhxiuxik v:ir. miillixliinln Kiliiewnnil |liMi'>l(iiie. 111.

HliyiichimfWit jama ICiIucwimmI, III ;iMci .\Iii.

It will he seen that the fossil evidence is not definite enough to ni:

close divisional correlations. .\ii anomaly is present in the close relati-

'<; S, tluiiit'. "I*:iIk.izui(- n»CK^ of liikf Titiii74kiiiiiin;{ ariM," (it-ul Surv . < jui . .Sum Ki',». , IJI*}. pp I**

KiwHiU ri'piirtivl liv ( "tiarlf?* .SrliijchtTt in :i piT*illl IftttT

'1.. .\1 U.uli. . •;, . .1 . I>
1.'
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iicil ri'iiiiii,-

whirli \\M-

niti' cli'.'irl-

!>> SaMiyi
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flhi'Calin-

KM I anc fi '

11(111.-

ill' ami II

Hia-ti.

II, otii.i

MilnrUi

^ll to in:iK>

ISC rclat ioM-

l\»|ii. pp l''^ :

•liiji- ..I III.- laiilia- ,. ll,.' Mahiii.liliii liujiinili' anl ll.r i!ia--li. I.I lii,;.-
•-II.

.
Iiir till' Dyir Ha\ iliilurinl.

. whj.'l, j. ,„,i. h In^li, , lliari ll,i Mair-
'""'"' 'I'll'iiMil.'. I- Miiiiv i-|i.-.|\ nlali'i! I,\ 11- |;;ii,,a ti. l|,.. I ,|>;i «, , ,|

iiiiii'^Iiiii.' whii-li nil. I. (Ill- III.' |',ia--ti. 1.1 liii,.'-ti.|..-.

S.'hii.li. ir~ -iiiiiiiiai;,' III till' r.lalii.ii .'Mlii ( alaract fniinali. ii l.i ..||,. r

'irinalliijiv wntt.ii l.ifi.r. 1 1„. .un pl.t i.,ii . f-!..' \M,t'k .Imn' hv .^avaur ali.l
""•"",'"" 1^ Kiv.'iilM'l.m .,,1 i.i.aii-oi.. An. r ,||.,'ii-Mn|. ||„. MlatiiiM
"! i!i.'< alarart .'iinl Mi.lini failiia-. .^I'jiilrliiil a.l.l-:

It 'hiMiliI all, 1.1- Mai-.l Ihat tli.' .M.iliiia i> i.| ihi .\| |iala. Iiiali
l.i'.Miiii'. Willi. iIh' ( aiarai't i« .'it ln'i- m 1 1„ m. I aw hik-.' nr .,1 tiii' Aniii'
"''"'• I Ik-.' waiiT- I ami' in i.vir tji.' .•..niiinm |r,,|i, ditliTi nt i.riaiiii'
.11' a- anil ac.i.iiliimly iiav. .lilV.'i'.'nt ..ruanii- a-u. iali.,li>. Ilin,.' tl,.'
-mnlai'ity III tli.' I.iul!i> .-anii.ii he .'I.im'. ami lliiv with t ln' iiiai k.-l liilli'iin,',
II -..iiiiii'iitati.,n. civ.'- a.l.liti.mal n-a-. n \\h\ I'l.ii-iil.ral.l.' uii;;lLt i- lai.l
'" ''" '"""- ''•'''' i" '"iiiii .1- -h.iuniu that Ih.iI, !niii,aii..ii- ai.- tli.'
I,. |i,p-|t. Ill aliiiiii nil.' litni ."

lllllll •li.'lali.iii t.. til.' Mra-ti.l.i; Si'lnii'li,', t .a\< 'rh,' Cat'iriit
:iri\ aNii 1,1 ii.mpan'.l with tli.. Hia-lii'M tnrinai 1..11 i,i (i|,i,, .-iinl ImlViii'i
:.- >1,.' lu.i al.' I'l.ai'ly plat.'.l. an. I aN.i a- l,..tl' af. ut a lilm-toiii' fai'i.V
l.iiui'.'ii till' twi, tl,,','.' at-.' tw.'iity-l.iui- r,„iM- ,n ..,niii„,ii. ami i,f tli.'s,-
'Ih' l.-ll.,WinK hav.' tl:.' imiM -iytiiliianrr ii, . ,„ ,i'lal inn. Il.,tln,„l,rh,,„i
"-'"'"^"";- ''"'"'"''" ''' '/'".'/'> ill "•|,a,. 1. ,/,',/ „,„..,. Ulinii.iiiira

i.lii^ll. I IlllNii/liiiil I lixiliintils, < nil,,
,
unit ,.,,l,l,:,,i.,.rn, ll,,l,,,,l, i,,,„ r'f II, „.

'" •!-. ami IIiIh ll III! I'liii-ln.

rmlcr •Ki'latiiiii ti. th.- Silini.-nf Ani i.c-li." S.-limlii'if ~ay- •rii.'
' 't'.ii-a.'t ill,.'- mit r.'.'i.lily .'utr.'laii' uitli llir 'ntiniMi M'.'li.,n l.'.'i'aiiM 1,1
Ml, niark.'.l .lin.n nci'- ami m'n.rali/.il iliaiarti 1 , 1 tlic laillia- iIiitc iml
III', I,' .'spi'i'Lillx li.'.aii-.' 1,1 tli.' |..ii^ rani;. .,f im,-l of the -p.'.'ji'-. With
Ml' li.'.-i.. Kiv.'i

,
t h.' .inly «iii.l.' f.i-Ml in ...inimiii i> r,r/„.v/„,„ ,,/„„„,',„„, ,„

a|i|MailimalM,i|| 7(1 f, I't aLuN r t li,' I,;.,,' .,f 1 1,.' Hir-i.. l(i v.T 1 : I, ill ihr \liti-
,,,-ii inihviiliiaU ari' only hall' ki.,wii .'Miiipar.'il with ihii-i' ,,( ih,. Caiara.-l
' ' '"""I -"••iiiinj'ly in harimmv uiih thr .'.imln-inn that the lattrr 'ir.'
•' I y"'"Wf time. Tlii'ii III.' :,i,-,i,,i' in ihi' ( 'ilarai't i,f thr \U-i\r Ifiv.r
ru'ii'. ( li,ii„il„ h„r,-in:,li,. aUi, -.'i ni- 1,, imli-'at.' that th.' furni.r fnrinai i.,ii
- "I yiiiiiiK.'r aK.'. Al tin ti,p ,,1 th.' !<,'. mi' liiv.-r. Iihw.'v.t. thr faun 1 w

111";,' liki' that i.f th.'Cataiaci, aii.l thi- Mmilarity .'.,iil inn,- in th.' Mi.i'ii'il-
!i'U .KMI t.'.'l III ih.'(;iiii i;i\-.'|- tiiilnai i,,n."

S.'hii.'lifrt- v.'iy- • I'Ain thiiiiuh thr M.'.lina. ( atarait, ami l!ra--tii'l,|
'" '-"I'ltlat.'- 1,1 ,,n.' .•im.ih.'f. it ,|i,i-- nm fnlluw that rarh iinr 1- whulh
I.' ,,|Uivah'iit I,) any ,.th.i-. i:...'h mrniai i,,n i„v,'i,|,'> I'aM.i'ii Ni.rth
\n;.,i,a li'iiii. ;, ,lini.,-,'nt ,|i,i,n,,n a„.| ,.,.„ h ,'1:. ha- il- own pri'iiliar
'^'inal a;M'ml.lai;i'. I h.'y, t hrn'toii'. ripi, -, i,t ihiiT phv-i.'.'il pi-iivim-,'-.
;"! m.'iiiii.' I,.'i>m-. II,,' .M,,l,n.', 1- .,| ih,. n,,rih,'rn .\p,,alai'liiaii pi-uvim-..
'" -I -ni.|-l,,ii,' l,,itiia> an, I hnaM.v iiiva,|.- u, a -liuhl cxtiiit th.' ar. -i
'' '!„ ( alara.f. i h.' I?t .'i-liilil pi'Mvinn' Ii.'-. in th.- main, w.-i ..f ih,. ( i,,.
•:"iiaii .'iM-. 1- ,,| -,,ii,h,.,'ii 1,1'iuii,. with liim-i,.iii'-m;tkiiiL' -.-i- -pi,-,,!-

•-'I .i|i Ih.' -iiiilhrni mini,, I, u! th,' App.il.n'hian pnivin.i'. ami tinailv
-^:H- -hlihtiv in,' an.', .,t 't,,' ( a,.',|-,',,'t .,'a. On th,' nth,!' hami th.-
'",i.a, I iiri.vin.'.' -pr,'a.l> w,'-lwan| ihM.ujih thr Saint I,:, wnnn ,',n-

™riin\..~:T3i



Ii.i\ iri'Ml , .iii'l linrillv iii iM^lii ii niitiirin iiiiil iiiirllir!i»liTii ( »Imii ikrn

liiiiii ilif ('liiiluii nil H«ll«t, uiiil<« willi (he iillii- "VM iinivinci"., Ini

I III' MfdiiiH \vii!«r- furiii II 'liotij >.;in.|y arcit in i '.v.-liTii t <liiii Ixlvs

tlir uihii t\\,, iir.iviiii'- viTV fiw lit till' >|)('iir« of riili'T .ire;! iiitt rmim
|'i-,.li;il.ly u w.mlil hr iiiiirr rcirriTl i.i .latf lliii' ihr luiriiiiil miiriiii' jiiiir

iif the r:it:ir:ii-l aii'l Hr,t"liilil <!»•* i-i [iri'Viiitcil I'V ilif Mnliiiii lii

I'nr tlii>r r'"i«iiii- MiiiiiiM. t'.'ilanirt, ami Mr :l'^'^n•lll arr In l>f ntaiiif'

iiiini - t'lir mill prinliiil in.iiiiif faima^ ami I'l'i malnni-."

Ai cnnliiiii (.1 rwi-iiliotVi' till Talaiait loi iiialiuli i- ptnlialily li

KiirrlMtril \»iili ill!' liiwiT port inn nf ilif (lull llivn tnrmatinn nf Aiitii

i-laml. Nn ^filiriiriii- in tin Shiirian -irtmn at Ari-aitf liavi' lii'rn iilrnli

a- lirinn a« nlil a- till' Michna-( 'atararl. alllHHinli it i« pn-siMi lliat

\k\~< nf till' lii'i I'lihill ('n\c Inrtnalinii ina\ It nf ihi* ait"'.

Hi-liT rnrrrliti- till' Mcili iia-< at arai'l witli tlii' l.nwrr l.landm

nf Ual'- ami Sliii M-hirr ami the I.nwir hiikhill nf Smilanil.

( I.IN'ION |(»I{.MAII<»N.

Aw h'Ti- il(~i riln'il till' (lintnii fnrinatinn iniliiili> tlir >liali-'

litiiotniifs lirtui'iii till' Miilina-t alaracl fnrinatinn lulnw ami tlir line

tiT- ftirinatinii almvr.

Hh.HMll'IN AM) 'I.SHIIVI, l>i;>i I'.li'l liiN.

A> alnaily >tal. 1. tlir Manilniiiin ilnlninitr nf Onlarin. alniin '

till- nvirlyiim -^lialfs, wire liy !^ir William I.nnan tnisnainril tlii'('lii

fnrmation. Tlii-' wa^ partly ilin- to tlir i.iistakm idia that tin' Whirl

.simlstniH' nf Ontarin was tlir •'(iny liaiid" nf Ni'w York, ami pa

Ki'iansf thi' Maiiitniilin dnlmniti' \va> a rnnvi nicnt hnriznii-inarkiT.

((Uiitr I.nuMti', 'In Canada, fnr ri'a-.nii> whirli will lir >tatrd in di^rri!

tiir Niagara fnrinatinn. it i- fnund rniivcnunt tn liini' tlir (Jinlnii In

-trat I lii'iHitli thr ''•ntaniiTn> l>aml. and tn ini'liidi' this iiaiid in

Niagara fnrinatinn, 'hi thi' NiaK.ira riviT tlir t'lintnii i^ thii< liiii

tn a fi'W fi'i't, but it >;'"'"li">ll.v atlKimnts tn ( h' imrthwaid". And in

"Niagara I'nrinat inn" I.nuaii' >;iys: "W'l' thcri'fnri', prnpn-r tn inrliid

tlir Niagara sirii'-, tlir twn l.;ll|i|s nf linirstnllr whii'll umlcrlir till' -h

and which, in Nfw York, cuiistitiili I hr upper part nf th.' Cliiilmi fur

tinii. Sn far as tlic\ liavr lici'li exaliiim-d in <'anaila, llirsr twn I

stniii' li.and-i cniitain tin ( linlnii fossils, luit sin-li a- pas> upwards into

Niauara; ami ihr iipprr liami hrri' pnsM'ssi's niir nr twn sprcirs, wl

in Ni'W \nrk. air ii.nsidrrcd tn In l..n« tn the lattiT Klniip only. T
would thii- appi'.'ir, at prrscnt, to lu' no pala-mitnlnniral rt-asmi why t

lillli-.tnims lli;iv rint l> ll-idiTi'd thr hasr nf thr Ni,iKar:i fnrinai

'l„«.l Surv ,
( „„ , Ml- Hull 1, l"II |, Jil

-ll I. n.,» ilu,.i.t..in ,.f ih Inil.- I
-' .1 - li -ilKr il >ir>.-. ., I

ii. \ « \ ir'. >'..'' s,irv,-v u, inilu

lt,Kl„-i,T-liiU'mllw<'liiiti>n(,iriii.iU..n...ii llM-nnmnil i\ut' lUf ll'nlii'l,'r -hil- i-inrln 1,. I mlh,'( lintc.n.«i

( liiiMii Ni-» >•'!- 1" '>" :iiiii"n "( rl«- r.n:i'lian (;i-.l..ii,-iil .Sur,.,,\ . !lii- ."lit,,™!! .11 i- n,.t pr,ni-.l.

.)tliHr lii'i'l HI »i-t.Tn \,'» ^ iiri, ;in.l in 1 im-irii. llu' U'. Ii.'hI.t «;i- .'leirK i'.in-|.|,,r., I 11 imrl 1.I tin- NluM
fiimiDUl' 'ill I'Ki^in in.li.tliiT'iirlv «,irk,'„ in tli,T.';riii rii.-'fl-n, 1,-iu in ; I In'

1
intin'""' V m -I'lhin.-r

ui.l (Kim.; ,. wl,.|iiii.nt Ir.iiii lli.- lr.in.|.-|ij ,ii tu ll»- H.»l,.-«liT, unl i.,',Mr.|mi! '.1 fli;. I»i. k, »li;ir li:i-

i-.imi.I.TimI I.v 111.- mil tiiir link in upluifnt lni'i.k. m lli.- 1 .p ,.1 llii- l( »'li-<t.T, i-,|il't , ,|i. • inl^.riiiily i"l • " •

A niuiilHT .,( f,f-il-, h'lai'viT ur niiii,»i In I In- ItiK-lni-lrf :iii I till- l..iik|i,irl in I fir m,, pr il lli,, il l.-r

llif tiTiii Clinlnn 1- iiiuiniHini-'l !-> tin- li,,,.tiiBi< .il siir\i-\, r:ui;i-l;(

^lit,iilii«> uil'itlii ill. i^',. I'
il-',

*Iliiil. ptmr -l--

>9^p:
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iiiliiii tiiriii I

-I' t vvii Iiii

irils iiitii t r
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III why til' -•

a fiiriiiati' 'i

r\ \ III inrlu i

.•I 'Iinliin «'t 1

1

lilt pniM'i!
r.f tin- Nlul.n
IV '»l ..I'llinii-ir

k, «liiii li.i-

riml V :in I '
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vvh li' Kcifaithirally liny |ir.'..'i,i m yrrv iii.'irk.il fi ,iiir.' l,,i :i I'.iiiM.j.'r.'il.l.-

lii-i.iiHT. :iiiil atTiinl a cniu iiinni tin .in* uC ilc-mliiim tin- .li-i i ilniiiuii nl
ilii' two I'liriiiatiiui-."

AiliiiiilitiK til.' I'll.-.' ii'lalii.ii-lii|i lii'twiiii the ('liiiti)ii ami Ni:i«ar.i
liiriii.'ilioii«. il is iicvcrllicji—- iiii|im-<iIi|i' iu i^||llrl the iji-tiiicl iliarai Irrs
l.iilli |>ala'i.iil.«l.iKii' ami >lral iur.iphii' i.f tin- ( liniuii fnriiiat ion cmm in
il> \.ini-liiiiu I'omijtioii iicMr llainilloii.

Oiilv ilu' ii|i|ii'r |)art ot tin- ( Ijnioii oi Nrw \,,r\s i- iir.'.iiit in i tni nn..
Iliii- of till' si'M'ii ilivi^ioii- ni'iimii/cil liy ClirnhMik' al Uoilii'^iir, , i|y
llini' oiiiir with ('.'rtainty at \iaKara. ami .'i I' nirtli i- iloiiKtiiilU |r,,^^-
iii/.iil 'i'lii' liivi-ion- .'It |{oi li.>tir ar.' from ilir I);,m' it|>: .\Ia|iii'\\ii ..|

>iiilii-'i -li.ili': Hi'ar ('ri'.'k liim'^totu' ami -li.ili': I'lirnai r\ illi- iron or- am*
Imii-liiiii'; Hi'vn.'ili- i Wojcott i liiiifNiunc: Soiln- .'tuil \\ illiaiii-on i \\ illiaiii

-III -liili-; amllroiiil«(|iioit liim-t At Niauiaia rivrr. a iliali- l>rnl.:il.l\

1.1 ihi' ai;i' of a |iait of tlir l-'urnai'cvilli' Im'(|> M'orimrly r.illcil il >oi|ii-
^liili'i. till' l{i'yiiali'> iWoliotli ijolotiiiti'. ami the lroniii'i|iiolt ih iinit.'

all' will ri'iiri'M'iitni ami till' Williani.-oii -liali' i« miujji-IiiI liv tin -hah
partiim lilt ween thf |{i'yiial«'i ami lromic<iiioit. j hi' tot.il thickiu -- of
till' (liiiioii lit |{orlii'>ti'r is alioiit HO fi'i't. ami at NiaKar.'i rivir L'it fret.
Hall ralii'ii tlic Cliiitoii tlic I'roii'.in Kroi.p Imi'ihim' of jt« v.irii'il iharai'tiT.
-hall' lii'inc iloiiiin.'int in rasti'm Ni'w York. :iml -h.-ilr .'iml .'.iliarroii- licii-i

hi'iiii; ahoul iiin.'illy ii'|iri'>i'nli'i| in wi'viirti New York 'I In' varialioii
liiUMi'li KiH'hi'Nli'r ami Niauara rivir is imiirativi' of liir in'oti.'iii ihar.ui. r

..! ihi' ( 'lintoii .-mil ihi' cliaimi's arr ~trikiim fioni |(|,'iri' In |ilai'r in ( hit.in.i.
Till' ('linioii oiit('ro|» at many plair- aloiiK I hi' Ni.'iii,ar.'i (-i'.'ir|)iiii'iir

hi'mi'in Niagara ri\i'r .'inil Ki'iso.

'I'lii- l''iiriiac»'villi' shale is not seen west of Niauaia river, unless a f. w
iiii'liis of shale at DeCew falls represents it The iromleinioit iloioin. '

Ihin^ollt lotlie we-l wanl. Iieinj; l:ist seen alolll!; with the overly ill,i l!oilie-t. r
-li.ili' near Watenlown. The {{eynales iloioniite is (i feel thiik at Kil-o
:iiiil I- iiitain- I'liitiimrnin uhlini'ins near the liase. just as al Thiirolil aiiii
iiilier more eastern loealilies, Imt it ha^ not lieeii iileniifinl farther wi-t
III- north. .\ similar l>ei| jit I,imehou-e lonlaiiis Dttliiiniinm ntiiunn,.
III.

I
prohalily represent-, the liori/on of the DeCew water-lime rather than

till' Heynales (lolomile. Well rei'i.riN imiiiali that Clinlon iloloiniti'
I Aii'inls westwanl lietie.'ith younuer forin.'itioiis a'- far a- lake Si. ( l.'iir

ulirri' alioill .'• feet of liinestolie oi'i'iii's at the liase of the l{oi'hi-.ter -hale,
.^iinples of ilrilliiiKs from a well on lot I. niiiees- ion \ . Mayhain township,
l.l'4iM I'ounty. am! from another .il Hi'.'iehville, (ixfi.nl nmnty. imliiate
-'Il feet or more of liolomite at tlie Clinton hori/on. i''or the ilistrilnil ion
..I ihe Clinton, see M.'ips 1714 ami 171.'). hir fo.ssils -ee talile> iimler
I -rnplion of menilier- .iml I'lalis 1 .\ ami .\.

TIIK H UN.Vl K\ II.I.K (SODIS) .SIIAI.K MKMHKK.

I)i .-icn jiliiin.

riie I'lirnai'i'ville i.'soilus) or lowest ilivisii f the (linlon at Man.'ira
'J'.r;;'' is a soft, fissile. Iiluish-){rey shale weathering greenish. It rests

,,, '
'" ii'.ii.yniliilur.- iin.l ...rr.-hili-.n .,i th.- Il.ni-.n (..riii ill .n .,f S.'* V.irli -Ml,. I. u li,-:i r.",'nllv n-vi..' I l.y

.1 .V k III- ii..ni.'m'Utur.' 1. li.T.. 1,11 ,... I Til.' i.Tinin .1 .-s f iriii.'rlv nv .ktiii.,- I h |>l;i"f.l in liruik.-M

8:

r

v«*ifnf*p^
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. \(l(l\ .iikI «liMl(>l> "• till Til', -il'l -;ni.l'liilir, uith I lin al ii.u of ! liill^

liimlii.l". 'I'll' 111 -1 ..iiicii(|i« tr" {ili.iiu till' N(A\ Viiik- niril :iiiil Uiiii-.>

|[l\'i r,tilw:i> '•I'tHiM!! \i:ittii I K.iiU iiii'l l,i\vi-tnn uul .ilMiilf m\'|

l^tiil!- Ill .-I uiilf iiiirih !•* '. Mii'ira uiii\<rsit\; Ihti iIh -li.-ili' i« I ''•

(111' I \ ti'W tlic'll" - ot Kli M -li;ili' I" r'l|iji- I 111 |iii«ll mil iit' I III' luiliari 11

III h.i . « i:iii- III)! t^miiviiirtinl- « 'I 111 < •lllllii rin .lirKlllli.ili II

t:ilii.' ifur« liii I'll- ;i:ii't'\|l|.' |..--ll- lUinl .li the \i u:ii.i ii\if.

7'/i. /' '.(,<(<//- ^Sii>h...i Shiih h'l,' hii i>f II A iiiiniii l{

tl illii-lr'f'i' II,
III'" ill ill •

lti,l/ht iHlfti hi I trtltt'll .f'l.'Mf'J II 11

' ituitf^tril I,* tti>:>ftttt ' it t 'S<h-. i

1 li

I'uriHiil I '<"!<' il'ii •'ilir:lil

t I, (,.i./i»,(ii •III lift Mill '

( .,(...11111/11 ill, Ihl \N l.llti.'i.l .. 1|.'M\

lllll .„, IS J M-

»
»t' fill ili..'.i-, ( itliojiiiii I in yjil - ' •• II. ;i

l.iun.i iiiiK 111 ill' riirii:ii'i'>nil' mum "^mln- i|i' i-n 'i--,

'tilik III ( 'IkiiI'ah'I-.,

I II!. Ill ^ N Ml - \V"I I III I 1 lull iiMI I 1 MKMHKil.

I). -, ,,l<..,..

'I'll' {{I'.Mllll- liivi«iiill III' ll.i- •'lillti.ll .- :l .l.irk LM'.'.S, lll'i'-lil'llllli'i

i|i,!,.ii 'ic liiHr--liiiii .'ijipi ':ii Iriii' 1 'nil' .1- iluiiiili ' i'ii|ii|iii>il lull ' -'

I'll. 'Ill, . il :iii;i!v-iv \y.i\i' 111'. I' ri'-i- > Mi -! ii'|i •vi-ii cuiitni'l mi il

{•"iirn.i. rvilli' -Inii' :it \inL;ir:i U'.it." . rmiii- iln' li:i-:il
< 'lintini ininilii

liiitr.; ill! \ itt.-ini c'l'iirpiii' III iMi'MMn 'riiuiiilil mipI U .iti'iilnwii. .iimI

•[•' Klllv I'l |l''l -I'llt'llivc uf flic < iilH.'ll III nil till' \ ,.'illit\ lit' \\ ;tllTill)\Ml f

Kri-ii. Iicviiiiii wli'i'h It li'i Hill lii'iii i.liiitili.'il. Ui i.f Vi;it;:ira ri\i'

• III- I{i'\ ll:ilr» ilnli'lilili' II'-' '. --ivi'l\ 111! Tli'iiiilil -iml'toii. mihI < 'ill"

||,.M,| ,|. i!.-. 'I'll.' ( I'l"' \.' \ •.\l|i'?'r -li:il" I'lli till' '•:!- il iloliiHili

I- ''I ii:ii I 1.11- :i! '< .' '
1

1 'nil 111 . A|lii~l.

;inii ililii 'II \V\\

ii|ii'-h:tlf t'l -I'Si 111 I. .

< Iji'li nil till' < IlK'

'ill- NlMU.'li.'i !-:'.''

-I inly Mil' .it I )i 1

Mini Ki Kii. \l .'SiM ;
.'

ilitii 'ilil ill il-. \\ I -I '

\! .Iiii'ihin. :> I'l'i't ..!' -Ii.il'

.In

iMT ;i' ai-'lli; 111!' Ni'W ^ iil'k (I'flll"

. Ni;n:;(i'M l'':ill- mihI l.t-ui^liii. I'l'tM

ill iif NImumi'm iiiiivri>ilv; III Ni:u;ii

1 Mini .'It iitmii run- liiralitii'- 'ilnii

', ,"«.ill|.' Ill till I., -I IiU'm!'' ir> I'l

•' '<l.i!ii'\ I ink. llMlliiltiili. i)llliihi

','i , hall',- i~ rj f.'i't tlili'k ,'ll|ii W.alliri

,.ili-l Mli'l i- I ii|llllimil\ llurk-lu'ilili''

,1 ihi Mllilill' I'i llii- 'liv l-lill.

Ill/,'/, /•'./.s.s//..

II ii'ill >l/i,(i ,,,'iiii .--III Mini .sli il.liihiliitiii Kiiiiiiii ii.'j' al'i' uunl- l"--i

t.. till' Hi>:im1i'> iliili.iiiii". I'liii'iiiiiiH' iiltlin.iin Imiiii'ily i-mi-i J. r. 'i

UUiill- fii>,-il fill- .\l'\V V'irk :-tMll\ i- >llu\\'ll liy ( haiiwirk in un'lll- ai-

II,..-,- i,-|«.ii.- I \.\ l..-,il..i,, iri- .1...1..-I i;

(i,,i.|-..i"k ir. t.-nlili— 1 1, 1- ..-I '.-U^-.irLi ni'.'ii- \:inin-iMl



II til' Win illui -I'M . ilM.I ^11 III- 11 \:»iii • i.«r. *.' N.iiBiilii iiJi;''.

/' ..:./,)/<./i(s Ir. ,, |it>t kifiH Id it.il. Xi. V. li Ih -1. II nil |)!iii' i HI ||ii«>>'\i'r,

I', I •unto i- .hliii-.i'--' (i;i" • :.|i' lalii/r 'I'll'' illi-r Hi'Vliafi" ('(.••il- with

til' li-TliUulii'i' «'>lk . I'll' li\ ill'' ;,ii!'i .f .ii<- BIMIi III t*' f'/l! 1 lliii

l)'~l,-,l,fi>^„„ .,{ tl.. /,'..,',,(/,. II ../,,..'/' /.r ,,.1 ,,. tinl.ir,,.

I f.t .tii«i -•-

i> .'tiolrcptii'* ifrii' ill" Mall
|.,". -....

Zii|ilir>-nti- tuTl'iniiia II. ill

I JMi-l'i'- lu:lll.iri'll-l« II. ill

/''v..;."/.

I trhcniilia * f.i.'t'niri' i I! ili

/; ..,.,.,.,..W'i

^intplii-iMlith'.i |i|ii(u:jila Mull
*i I'lplioriflln ' t'uTcina !(;•'!

l*k-< tiiiiilmiMf* - tnin^vff »ii« i U ,th!i-iilu U'

*rhtiil,i-rl.-!h. ..ihpiatui 'M:t'l'

ri:i»v-tr.>|>hi;t hift'f ii,» ^•hlMtti"im
"irt'kliiinliru'i »-;iii ,-i(>ii-i- Hill'iik'-'

I'ltitairifni- >l.|utitfti-> .SfWcrlA
' iriiarotti'' »ii;i >!i ircrli\ ii'liu rt< iiU < i:i M.tii

^piriftT r ulritu-' ""Wrrt'--

ll\iiUt'lina rniitfi -lu ' "in li

< It II -pint pli<':itul.t ' llitll .

I ll:i(»ll"ru-Ii.fii:i niatfaiiri'i- II ii!

> iin.M f ^^^ vi'r'"iiriiiiiM. II 1

'• .1,11!.,- .,T.. I II- ll,,!l h-l Ul.iMu.j.l

I;. I. ,11. -I l.\ 1 ,r,il..,ii

I .ml t V rlif j,iiflf..r

Will \M~' ^11 \I.K MI.MIll.K

ah />.-, ,,/

liii' \\ illialii>'>ii -liali- 1- 111 iiii|iiiil;iiii inriiii"r ul' I he < 'hiilnli I ui-

ii :ii I'ocIk -liT, ii:i\iMu, : liiii'kii.'ss .'iliiiiir wifli liic nml- ri>ini; .^' Ins

'' I'l' iiiiiiii^ .'t I'l-i'. .\t N^mara i;ii".;\ (ilriliail ami Kilitli' ii iv
"ii.'l lliiit liii^ -li.'ili' i- i-litj|-i|> :(li«iii; 'I'hi r i-. Imiwi",. :•, li

'

'lilt !i"twi'cti till' Ki\iKiii'< :i!iil ill'' li iliili'i|iii.it ttuiiiinil' -. :ilii-<ll

.nil iif ji' V ^llal\ V. '•'.till liiij; iMi'k thai >UiiUi «l» tin' attliU'!il 'iL'

1. .< li.T' (ril.iuf- lint ^tati'liirn' . -'.I'mi 'lia' tit- h.i^ alwav^ ron-l'iiTi'.l r h.' ( linNm -n-n.
... 1.,i«.'kihji t Ihr .mtli.ir liu- h,-..ii iiiiK! in I .h-'im-'i. c cliarai'li-r.'. iil'lmmih 'Ik |.r.--

''.-•.-nt
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i^<v
I

of llif WilliaiiiMiii. At DrC'cxv falls, t iiiihrri of ilffinit-ly lictiiiNi. .la

nicy >liali' H'paratrs llir lii'Viialfs ami Ir lc(|iiMil il.iluinit's, il

|.r.i'l)al>lc tiuil \\\\> is liu' w.'>trii iviiiiiaiit of \\v \Villiam> .11 sliili", ?

fo>si|s liavr hi'cll foilll'l ill it.

lUiiSDKHI III I liiM.nMm'. MKMIlK.lt.

I)> .•cniithiii.

Till- lroiiili<iin.it iiii'IiiIht of the Clinton is a linlit «irv or InilT, ir;

filliiii'. iloloiiiitir liniisloiir. appruarliiiiK a true iluloiniti' in conipositi

i, iirnncal analysis, panf I II 1. .\l Ni;iti:iia uoiKr,_ lycf stiiirtur

( oi!>istiiiu of liiisi's of ili'tisr. ainoiphous d iloiniti' ti to :{•") ti'i't ai'fo^s a

a- minli ;is II) fict lliirk. nrr coninioii in tin' iipp-r part of tlir IroiiiliM|n

iloloinitr ami in plains .'xti'inl upwanl into tln' ov.rlyiri(i Itorlust.r slia

Thrs.' ni'fs arc coinposnl mostly of miilitrrniini'il lirynzoan rcniains a

(..titain as well a rii-li Krai'liiopoil fauna wtiirli inrlmli's ninni'roiis spi|c

.oininon in the Hoi'lirsti'r. Free swininniii: animals, siii'li as tlir triloliit

also frii|ii«'ntr.l tlii> opiMiinirs in tlic rrrfs. Corals wrrr prartically alisf

.vith tlir I'Vcplinli of till' littlf riip I'or.il. Kiitiroh-oiiii culiruhis. Livhiiiii

niiirititncii is tlir «uv idi'iitilinl spi'i-ics of lirvozoa pr^'smt.

'I'lir lower i-oiitart of tlir hMiiiliipioit . wliitlu'r witli tlii' \Villiam^

shall' or till' K'l'vnali's .lolomiti'. is m'liirally sharp ami I'li'ar-i'ilt.

on<' i,narrv in Wat'iiiown, liowi'V.r, tlir tms,' of tlir Iromli'iiuoit is .'I'mrnl

to ihi' toj. of til.' l{i'Viialt's. 'I'll.' Ironch'iiiinil is well I'xposc.l a.unjj w

thi' Krynal.'s .lo|.,miti' as far w.'st as Watinlown. \\ ill.' Niauara >ii.

it is Tf.'.'t tliii'k anil ...nsists of a l-f.xit Ix'.l at tin- liasc ami an iip|

massivi' ti-fo..t l»il. .\t Watinlown tlit' sntion I'on.sists of a l>asal I

. f arKillai'.'i>n> ili'Inniit.' 1 loot thii'k .'tml an iipprr Ix'.l iif I'liiionlal I'.oloiii

;!', f.'.'t thiik. Northwaril tin' Ir I.'.pioit h.'is not Ii.tii ri'pirti'.l a

it i> known to 1m- .'iKsmt at Kelso.

Heiause of Its thiik li.'.liliim aiul toiitiliiii'ss the In.ml.'.iuoit is krio

t.. the .luarrymeii of the Hamilton ana a.~ the ' Ninu.r ll.'ail " Im'iI :i

i» lommonly left as a ipiarry Ho.ir.

Tlie In.nil.'.ploit fauna is .'losely niat.'.l to tli.' fauna of the "Verly

Ho.hest'r shale ami the n-ef striieliin's n'pn'.s"iit transit al e.)nilitin

'I he fauna with its .listriliution is shown in tlie followinu t.'ilile.

'Kmillf, I. M . 1 S tii-»t Sur\ . Niixarn Ki»li.>. N' •
I'i'l. P

'

•• iij.V
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fiiiril. ilai l)islrit>iitiii>i iif f rnihlf ,1 F III lilt in I hiliiiHi.

I:,\\-

i'..-.i.|.w| f,.rm:,ii..n ll,-.-f. H,..|.|,..l f.i

:
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litilly
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Wiiliai

ill-cMt.
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iiiiiiiK will;
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an U|)|>
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oliiiinl'

|),.i t.Ml an
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I
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KMlfrnl:i^lli:
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:tli''ulurn ll'il!

~ IImII

(riliiu :,ii,l

I |.'l><'!<:>ll: ili.ll

llni.lr: «/.!.

rli I>.>l<l:>ll- \Vllr!.<MI->

Mroptii'iniftnla prnftiruij H:iil

tii>|)liont>ll:i' \y.\ Hall

I'iciiaTiiliiHutf' I rati-\. Ualil.'i.b.

S,liii.li.-it.-lla iilipla

llrthi- llat«-llii.- I •

Dalttlnalii Marl.' Ilia I 'allnati

HiMpiiioni.'lla l.yl.ri.la S,,«,.rl.y

.V" i7,!riipliia intfrpU'-ata Ilali

'I', (aatiirrtl- i.lil.mtfu^ >()\mtIi>

( t':linila f..rtrl<'ala Mall

Hlivnihutri'Ia • uiirala aiiirmana
Itli'vniiiotli'la nilui^la Hall'

Hall

I alnarnli

Hall
rhia

rllla'

l?l> lirnU'' llt'l! I.Tta

llalh

Vtrypa n-ii'-ujari' I.m

.^tr>pa n«Mi'»s'riata Ha
' 1 1\ pa ruKt '>a Hall

iitift'l railialu-* Sowi'rliy t

"*pirifrr m^^:a^^'n-^^ '< iinrair

>pirift'r iri^pii- HiMiiiirr

>piril«'r ' allil n^i.^ '< iral'i

^pl riliT lii'llli' Ih-ii

Whiltii'M.'lla nili.la Hall

WI.Ltli.'l.l.'lla nilHlaoMala Hall

Ulaira'l.l.'lla liiKM luiMlii

UliLllirMrllarvliniln'

Hall
Hall

..1/(1

I'll. riiit'a liri ^a Hall

I »laphnrnsinrti:i iii.-ivMrrii^f Hall

l>hfllillithhi.

i>aw-ono«cra> anit-i i<-aniiiii I'o.ir

H Ullia-1 1> losu- Hall
* alviiM'Tit. niaKanM)>l^ Hall

l(li% n<-li->lr..I:i (.)tMi-'

1 Ih,- l(,»li,-T..r -l.al.-

i« :i f iir 4 II 1- (....1 1 . 1.

Itt'lKWU'.l t'V < Irui.au
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'rii, .i]!..| ri.ni!;iniin ni' ilii' (liiiinii fiirm.-iiKii nf (»iil;ifi" v.itli I'l:

i'l' ?\.-v, \ ' 1
,. -hitf 1- 'Kiilrlc' i'l'iiu ill' !-llllilioii't;y ;ili(l ilrsi-fipli, pii> ^i\(

;il"ivi' .V^vi.rdiiiL' 111 IVi>>lii\ wliii in:ii|i' u~r nl' tin' ialr^l ii-pulH i

lii> v.iH-k. it i- rni ici.nnl with nlliii' I'liiiiiMlii'ii^ :i> luilnw- till' ;iiitliii

illP\V-\rr. il.l^ clinilMMlKl IPI-lllMti.illS rn|-|v|Mt(i| With tln' l{iirh<s1rr ullil

i> ii,.'ln.i<Ml ill liic < 1in!iiii iiy I'.Ms>lcr' : wiih tin- Ciiuliui ui-.iii|) i^i' I'l in

-ylv:(iii:i M;ir\l;iiiil Mini \iiLMni:i iiiilinlini; the ( acMpmi iiiiiiilicr ;it tl

!i, *! .(inl till' Krcffi s:iiiil-ltili<- iii:il- ill' li|>: lb'' Daytiiii jiiiii'sl :,:

•
Ni:ii;:ii:i

" .-li:ili' <if Oli'm: tin' (r;ii' Oii'liMnl liiiiiiMliiHi nf cM-nin Ivi

|i!rk\~ till' liiiiliili' pall .if ll.r Sf. ( !:iir '' m">t.i|ii' "l' Unit li'Tli .\rkan>:i

ill'- Si. ( laii' !:iiii>ii'iii nf ii:.i;:il < >klali'iiiia : ili'' npp'r pari <! ilii- 'ii

|;iv. I ill" .hipil' I li'vr I Williaiii-iii ami ImhuI'' iiimr'. alula pa

,.] ii„. ( lih-dti ir..ii(|iMpiiii! i{ui'lii'>|iTi fni'iiiatinn 111' Anliciisir- i-lam

ill, liiirliliili I i.v aii'l liiisv HriM.k tniiu;, lions ct' Aiisaii: :
and llif I p|i

l.lahiiiviTX aii'l {'aiaiiimn nf \\al<'s ami Slini;)slnr'' ami tin- I'pp<r Hivkli

ami raraniiii;i nl' "^i-'itlaiiil.

Ill ill'- liuli' "t 'ii'' I'l'i'i'iit r''\i~iiiii- ii tlir ( lintiiii 1 iiiuaiiiiii "^iliii'-iir

ihl'.irnir- till aiilhiir llial lii' -lill r.,limits tin' I'liiiidii -la "C Ni'« \'<\

ami l>iilaiiii willi llic Jfillf nf MiMcn. a- in lii> " PalcnU'iiCrapliv nt Ni.i

Am- iii-a." rii'ii- w.i- a laml lianiir in i M-tirn Nuiili AliHTica wliii

M-paiali'l 111'- t-iplivalclil .-i a- n!' lln- -inlf nf -^t. Law r.'lic,' llllii tli<- N'

Viirk-t)iitariu ana-, 'rii.- il.p.ivii- .f New Vm k • tniaiin aii' llm-'-

an iKcillatiiiL' -'-a in wliifli IIh- ail.pistincnts nf i-la-Mr !•. i-alrai-<'iiii> -^•<

nii-iit- wni iiii-i-lv lialam-i 'I.

MAi.AKA l.H'll I'.

I>< Inn! 'iiii nhii I -' III 'i'i-rms.

kill Nia^;aia i;rii!ip a- liiiimil in llii- ii-p-Hl iia lil.i'-^ tin Hnili'-i

'Niauara -liaii- ami lli'- l.nikpoii iNiajiaia ilnliiiini -. nf m ullna- wnr

ili. -iiala lii-tw.-'-ii tlir < liiit'ii! ilni'iinitr aii'i \y\\' y lUi- i< kn-kii,!;. ;

Caialai; fi iMiial '.. Hi ii'l'iW ami lIu- ' im Ipll fii|-|ii.. ^ am almM.

I'l,,. |;,„ li.>t,-i- i- till- 1111,1-,- iinporPiiit iiii-nil.'-r -if lln Ninlaia

., litral N'l w Vm-k, liiU llilli- "111 \\. >l\va|-il. ami il' ttntalin is laii.lin

ui iiiil'-ri.p 1-1 ill'- Niaiiara prnin-ula. '\'\\<
\.' p"" ilnlninil'- i- li- n

a"

•I - N;ii M,.^ .
Uiiil ..1, v.,1, 11. I'll".. 1,:- -. tn 1 t

•I,,,, I -.Mv. (-;,•,, M.i- It.iil.l. l-lll,p|. JIunlJI,

|l„|! i;...l .s... •.,. . >.,! \K, 1"1'M. •.

MI,i-i-tl.cuMii',M.il>.Mi, »i.....--«-.l'-|.iru.:iUi»'.' *Tu-,'or- ir,..,,, -willi-ii. ,l.-i,n -u-m'. ll.iUiu-. W..ii.-a

:uul :.ll l-.nii.T I |in;4'lrm i..,.|..ii-l-. »l,-.l..ll >*e I tl,.' lerii.in .1 .!V ..i !, Nu* \ .tk .Sl;il.- ,jrwy
^^

1 lu- ,i, .

.-titBK.rU-.n.v tlH'firt tliii iiliinv -..;ii-i--. Ill .'.iT-,1', .11 -^ II*'". 1^1 ' * '
*

Il II 1. i-i .1 I)!-.- ir.im ih l{'i.-li.

I,
;"1

i .it ,.;> i ll„- U-.:-WiT, I..1 .1..- ^n,., I,,., ,_. .,> 1,1.1 . .. .1 I ...I I ! . 1 iM. I In, 1- • .1 r,.v,U „f ni.T.. 1

,-urr..nl :.,-i,..n „! II,.- .-..m., -n i.-n. ..I l.,k,.,rt Inn- <'lul*"-V. ^ -''•••/- i" ' m pi I;''-- "> ->"' ,^

111,. (-Ii.,.,.n. ..,.1 r,...,H,.lv hi.-i/:.- I l.y < 'ta.!'' .'>'. tli • Imi. I.' n -u _il I It .-1. •.-.fur :.r,. » , ,-l,„. K r,-. ..
1

f.l.in

.l,ii( •l„^ m... ,.xt.„.,ullvl. nl:i--liii-il..n.i.ti-i.il.v lli;i.,-K... l.ii-*.i I -. .r i'
•
tl. H, - ,• Ir 1.1

<l,™-i- >,.b,.-ll..i».T I,.«-k,..ri c.n.li.-..lli.Tl.nl. I., |.U-ili-.-l.--l. r.-U-l \ ,.-, I .,|,i...l ..n.l K- ..-'l-r

M.,«n..,. ,hvL-..,.> ... ,1.. ..1.-.IU pr.i..r,l,l.. ,., .n.lii lin; ih.- It .
. -i.t «-i.-i Ih- Cl.ni.m t.,r,.>... .1. r.i.. 1 ,- L;

„,.Ti,l.-r.. ,.l »!,! 1. l-.l!. 1. an.l .1..- Ii..n.|.'.i....ii .l.lT.T iiiuT,-.- ,:iv I M.l 1. - it.-: • tv v.I..' i
. 1 •! 111.- i-fn.i'. '

,.( tl... li..i.h.-^l.-: an.l I -|in'..ii - r.-,.-t..- I. '11.- H:l'!. T |.r-: I r.'l in rh." 1 >i< r-' n-iir.' I 1
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It'll lll>l KK >ll \l.l. I 'ii.M \ I |i>\.

Ihr^ri I nitftft ,

|i' I'l.i'lii':-!. r >li;iii' l;ik
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'.\il:ir,\ >fi;il". ciiii.-ist-- i.l lis.-ii

l"'i- Tin liai'ili 1 111' iiim
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Ih
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!l at Niaiiara fall- tli.-\' .'iiv m.i-t r.inirii"ii la'ai- lli

'ir

T half -if Ihi' sli;,l, .

I'lii l!iii|i, -ti'i -li

ar llii liip.

ami in tli>'

1- ,-iati"l all i-i'l\ n-ia l.'il I'l til li

limit iliijiiiniti' iipmi \iliirli it ri-t- ami alnnn' willi wlm-h it tliin- .mt
I" till' 1, I. ii 'if WatiTiliiwii, Till' I'l.iit
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la rui'i- ;iiinii

\iirllr-ti I'.
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iiiKiiii'i' ill till' lliii'lii -t.r th.'iii in tlif lii'i;.|.i|iiiiit IhIhu,
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fauii.'i (if the ijoclicsicr ,sliali

till ('Mi'ptiiiii iif ihc Eiiniiiliiiilii ha- all tl
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ic.k lit llii- iii.itli I nil 111 liriiir |)tiiiiiMilii iiml I'il/.williiiin i.shiiiil. I'lic mily

ixpiiMiiis i.f I..Mk|i>>rl I'l-r llif inliTvi'iiiiiu ilij'tamr i.f 22 iiiili- ;iit ii dw
minor uii..* on M.m I!umi|>. I'lownimi, \a\ia>. iiikI Vi<> islMiiil<, tlir x-

iilMiluIrr' of tlnx isl:iiic|s :iiii| tlic ..tlxi nltrvi iiiiiu i-l:iliil> liiilin (niii|Mi-..|

(if ( llM'IpIl iluliitiiilr.

Til'' liiulii'sl l.iHkiH.il clilTv in- III'-' on MMnitonlin i-.l;in'l, Nimi

Kur4i.il hill. ;ilioiil 1 nnlr> -oiitliwi -! .••' M.niilo\\;ininu. iiikI ;iI-m :it < ,un|ilM II

Iviy, tlir l.ork|><Pll III i>f> IIMlitT>-'lin fill ill hriulil.

Till' I.oikpiirt is ni'Mily :i tun- .lot >initc in coinpo-ilioii willi lli'- .sci p-

tioii of till' D.CfW. (;;ir<p.ii't. ;in<l r.niinos.i .liviNioiis i« Ii.inifiil miiiiIv-i'si.

W h.M fnsli. ill.' ro.k i' urmrillv of a uny. or a pliasinu Mm-uiry niloin-.

lull ill"- familiar vv.allniril Miifaii- an' marly wliilr.

Till' Iota! tliirkiii«- of Ihr l.ockpurt dolomit.' at Niauaia ri\ir i>

liltlr |i>- ihaii Hll ffil, or al'oiil 77 fi<i l>y ( 'iialiaii's mra.-iinimni .
\i

|)llliila>. wlKti' llli' coinplrlr xclioli i> rxpoHMl. Ilii' Ihickiios i- :il I

i:i.". fci t. At < ali.ii li- aii, till' M riion i> ItiH fcri ihick ami llii' lop lia- iioi

Im.ii ri<'ouiii/ii| <»n Maiiiloiiliii i-laml. mar Kossil lull, ainl al-o ai

< amplH'll liav a-^ iin nliom il al)oVf. '-MH) ('.•.•t of l.oikport <lo|i,initi' i> rxposcl

III Mctioii williuiit anv (liu'lpli ImmI- having l"''n foinid. Tli' al>o\.

tii;iir.s imlii'atr lli.' imiia-iim lliii'kiM>s of tli.' I.orkporl iloloinitr lo tif

iiorlliw>-t. ill'' lo\vi>l lulls hi'iii;; pruliaMy oMir than lln' lowiv-t I.orkporl

IhvIs in Ni w York state Tins i> to l.r ixpicti'l "ii tlir th' mi,\ tli.il lli'

l.oikpoii -la \v.i> an invasion froiii tln' north

In thi' Ni;in;ira pfpin ilia, th l.ockpori M-t« ii| tin l.'o.hi-ti!

-h.ili'. .\t Kilsii till' lia.-al riint.-nt i- with iIm' l!i'ynali'< iloloinit- .'iii.

iiorlhwanl it is with 'hf Cahot llrad -hah- of tin- Catarai't form.il mn .

.h-irihi'.l alrraily. In .'i form.'itinn of -mh lliii'kiii'->. it i- ii:itiir.il i

I'xpri't ih.'it ihiTi' will 111' I'oii-iih'raMi' \ .'irial ion in ln'ihlinn. rlrir.ni' r "i

Ihi' ro.'k. fo"il I out. 'lit. I'ti'. 'I'lii' i.orkporl has «iii'li variation- Lul I. u

ilivi-ioii- havr iiiori' than loi'al -iiiiiili'-aiiri'. Th.' -iilnlivisioii- .•in.l nion

ili'taih'il iharartir- of tin- l.mkport lorniaiioii .irr ili'-irihiil ImIou. I ..i

ihi' fauna, mt tahli' |>ani'- 'il US, ami I'lati- .\ I \ to X M

.

^

l)i ( (
(I Willi I II nil Ml mill r.

'I'lic hasal nit'inliir of ihi' I.oikporl iloloiiiiti' in llir Niauara piiiiiiM.i

loii-ists of a hill of arnillan'ous. ilolomitic limc-toni'. S to <.t frrt thnk

whirh was forimrlv I'Xli iisivi'ly workiil at 'I'horol.l lor I hi' inaiiiila<iuo

of •• natural rmk iiini'iit "
: fur aiialy-i-. -ii' paU'' M-i- ''"Ik; u.ili'rhni'

is lini' traimil ami of a ilark iiri'y roluur. .\s may I"' sii'ii fruiii I' mm. .

ipai;i' 2'2' this Im'iI t liins out at Siuncy Cii'ik ami Hainill.i;: to ahou! :

fcf ,n thickni'-s ami has not Imtii r itni/.'il to thr wr-l or north. \

K.'iso. till' ;i-i'i.ol hill imm.'.liat.'ly ovrrlyiiit: tlu' Kiynali'- iloloimi.

typiral l.oi'kport luloinitr in rharrclrr ami ihininal propirtus i-n p.:;.

l'7;{). .\t l.iimliousi', howi'vir. •;'
; • ; Lln-hcliliil. arnillan uu-, .1

mitic liiiii'stunr was furii.-'l' « .rk.-l i-.ir n.'ilural nnk I'limiil.' 1'

thi'si' beds Didijiihimii nit; i„, . A-'niin iln-iiliin.<. ami Dnliini"

liniiiluriis ui'i'iir. The lirst a'lu la-: .
'' ia'-i' -pi'i-ir- arc iiiilii'ativi >•

Uui'hi'st.T .'itlinitifs anil suuii.st th.it tln' . iwr hnl- .'U I.iimhuu-.' an ih.

..(pii%-alriit uf the Di'Ci'W hi'il-. (
•'

!.,.i' f,.- .i- in th.- ''

! « '.'wari': at I hoi. .1

'Sum ll.'iil . i;.'"!. Siirv .
I ':.n .

I'.l i. p. l"''-
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liliir.il 1
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ml iiii'i'
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pclllli^i.i I

•rt tliii'i.

IiIII'mi'I I|1i

mIi'I'Iiiii' sa
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.irtli. \'

llllMlil'

i-cr |i;ii;'

iiU~. (IuIh-

I'lll." I'!

)nhiiiiii '

iratix'i i-;

... ari' 111'

•rii..i-.'M.

.yn>,,h,n,.ll„ ,,„t,„l,i. Sihii,l„,t>ll,i s„l,i,lan„. ami < nmaiuUntu, ^St^g.,-
h!inrh„s> m,,l..l.,: ,„i,| at IMVw fall the l(.irli.'»ti.r ^pirirs. lur,,„<.,,ul,H
.,n,„l,,s. Ni.l niijy ;ii fiilllla, l.llt in ruiiiposiljiih al-o. ihr l)i( I'W l.c.l. ar.'
rl..-i.|y r.lali',|t..tlM. iiiiiliTlyiiiK linrlii M.t >lial.'. Th. wal.iiiiMr i. jn I .it
.ir.iliiliilliKJltiKnl th.iliili.mitii' |.,M-k|...r'l Miliin.iits uitli tlir aruillaii 'i-
Itochf.-tir •.iilminii^. Thf i|iara(t.Ti>.ii.' natiir.' ..f thr |)..C,« l.r.U i,, v
I..' s,.,.n II, M„„t i.t ilir ..x|)..sur..^. ami ••>|»riallv wrll in il.r NiaKara u.«rK*-
aliiiiK thr N.'U ^,,rk Cintial ami IliiiUnn |{i\,, iail«:n i,.,iih ..( Ni.u',, i

muv.Tsity -IT Plalr WXi. ilrr,. ami il-i'whi'i . ij,, I ).
( , „ |.,,|, n-,

iipiHi iini'Vi'ii •ii.ilnl .iirlaii'> i.f {{.ii'lictir -hair, liavi' ilmrmil Mnnliin'
ami iir.'Miii an rni.li'il ^irlaiT at Hm tup inti. vvlml, i|,r uvi rlvin« ilu|,,niit.'
ht,. In K.n.i-al. ijir ^rralrr tlii' iiivmilarii i.'s at id.' ti.p ..inl l„,tti,i,i i,|

tlic waliiliin.' Imi|>, ilir itrratiT arr tlir iiiiii.irt ii.n> nmiihh iI..- Im',|. iImiii-
•ilviv SikIi .jiaiai'tris point imiM rlcarly to a ili>tiirl.an. . wliiili vva«
lapalili' 111 albi'tinn what arr nnw the S nr •• (Vet ut watiriinn l.i|.
''"" '!'!' •"".. in. liil'i.iT th.. M.li.liliratiiiii .if tlir i.riKinal -liali'>. ami
nihir jii>i .lure <,r at tlir tiiiii' ..f inanni' caliaicini- -nlimiiila Tl,,
|iriil-ali|.' .nu,|iti,,ii> rvj-tiim al tlii- lliiii' will |„. ,|iMii— .l Im|,,\\

(:<isi„.,t ih,i,,iiuii Miiiihif.

{jn I. Ill, Ca-poii jia- I. . ii u^.'.j liy Kimll,.' lur a '.'-I.Mit l.nl nl pnii'
'iimiiilal. - tnii'ix-lailiiii' liim>|.,m' ,„'r,„iimi alinvr thr DcCi'W I .1- at
'''"I"'" •""' ' M'"ii .\-'« York. Aii'.iriliimti. Kimll,. '•\\,.>twahi Inmi
l.'ii'kpiiit till' hini'M.im- liiciim.w mailiiallv imni' inamu'-ian", aii'l FJii'
-..liun Mil Ihr Canailiai. -iijr at Niauaia l''alls sh.iw^ 7 IVn ,,{ hai.l irirv
-iiliri'vstalhiir, I'lim.i.lal iiiiirsii.nr, Nhaipiv iliUVinitiatnl lium thr -a.'-
' l.ai.ii.lal iluli.initr almvr ami (lir !» frrt uf ai'uillar, ,ai> iinirst l,r|,,«
^lllii '•h'all.\ ihr r,|l||VMlrlit of thr Caspnil IllllrMullr rmnilirr ,t l.urk|,,,||
allliiiimh It i- iloliiinitir t lllollijli(iiit ".

•On Ihr Ainri'lrall siilr of thr mn'cr ihr iiril i> Wrll r\pii>r,| alolin llir
I'li'tpath til Ihr iivrr just Minth of llir laihi.ail liri.iurs. wlinv ii h'.s it-
iiMial ,iimiiilal chaiaitri litit is '.'(I frrt or imur ihiik ami is whollv .lolo-
niitir. Moth th.'ir ami faithrr south aloiiu thr Niatjaia (i.iru,. railwav
". '""';">'^ l^'iU; nliriiiai' niassrs Tlirv an lijjhirr in roloin
"'"'," iirlosiiiK nii'k ami on vvrathriinir n'uinl.lr to tmr. Iiiitr-rolnurnl
p'nvilrr. Ihry air of .n.-ular uiitliiir ami ilifTrr ......i.l lal.jv m ,i/..'
llir larm r oiirs haviim a liiaiiirtrr of l,s ir JM f,.,,i ,,,,1 ., |.,..„!„ ,,| .> ,,, pi
trit, It is lirlirvnl th'it tiny irpii sent in is of l.|'\ o/oaiis' .

As -.vill lie scrn from thr al.ovr .Irs.riptioi. rrinoulal. sri.iiri \ slallim
' liaiactrrs arc thr ilistinmiishiim iVatiiirs of thr (iaspiirt iloioimlr on thr
"iilari" siiir ol Niagara rivrr. It is to l.r rxp. rtr.l that a nirmlirr
"Inrli IS ihtlrrrlitlat '.1 oiilv l.y tilr prcsrnrr of rrimij.lal rhaiurtrr- will
;^..i\ niiirh HI thi<ki..>s from plair to pjacr. Tim-, w.stwanl from thr
Niauaia nvrr rrimiiilai licils assiunrd tii thr ( ia-port air from ."i to 2s
l_"i thick as toliows; Ontario si.lc Nia.jara river. I) fed i Kimllc uivcs
I trrti; !),.( cw f.alls, not rcronni/c.l, lull c.t .<-'l. Catharim- I'liwn ( ompain
";'nliy_2;{ Irri; llrimsliy. I'Jto 11 fed; Sioncv Cick. 7 fed. llamiltoi;
''"III .) led: Aneaster, 1.-) feet; I )iimlas, KnVet ; Water.low,, s i,, i

I ^illllrr north the term ( l.-lsporl iloe.- n,,t seem appliralilr ;,~ n iiim|,| rnliimns

I > li.'.l S„rv
, |.,li., I'll,.,, 7,

.•.72:{7 .V,

idM
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,.,.,.. !l..nuul.-ul II.- 7" f-'-« ..f .l..|„M..I. :,l K.U„, ah.l .l-ul.M ,nuni,l„

/oli.x.H.iii lit .lin<iviil li..ri/..i.. Ill III. I..Mk|«.il
I 1 I

n., »;a.|...,l 1, -'0 tu .'N f.rt llii.k Ml III..,,.!.! an. I. ...iii|...>..l l:im-l

..f .....al ...f. wlii.li an- full ..f f..-ilr,. '111.' varn-.l llf.- -I ill"--; ["t^ '

.,mK,«l...l I.V III. InllnWlllK llllllllMrs of KrlHTIl all.l .|..n.s «lll.l, l.av

I,,...,, iv,u«,n/..l: .uialv 1. ^. tun.. IH ^IM-.i.- rn„....l.. -' «r.i.ra .
ht .•,

|„a.ln-|H..I- l» U-i.-n.. -•-•> '<-• uaMln.|HMl.. I tf.mi.s. I .|... i-

-

,..|,|,:.l..|.u.l-. I u-iMi- 1 ..I"'"'. Iiil..l>it.,.. -'K.n.ra. •.'v|...i.-.

I nililiilifl l.i»K{<i'il Diihiimti

•ri... KHMt mas. ..f l.,Mk|.;.it .lulu.nil. Iia. i.ot I..H. .wlMJivi,!-.! ._x.v|

i,„.. l.,,,il fan-, an.l iimr- ..r 1— iM-ai lai.nal /on,-. I..aviii« on I

.(W nil «ia>|.o,t n..n.!M,>, ..Ina.lv .I.^iiiIh il, a.i.l In •..ai- ... I..1I

of N.anaia p.liiii.ula, all l.iit tl..' iipp. i Ih.Is Inmi K'l*' •" l.'/^'l'.«j

i«laii.l, ami III- wli"l<' foiinali " Maiiiloiilm an.l <
."kliiiin I'laml-.

Ih il-.M lilicil III a Kiii.lal way.
i i ,,.... , Mi

•n... |.o,kp..it. a. alr.'a.lv .-lal-.l. i^ .lomiiialiliv a Imlil ^!l-.^
.
"> ''H

...„„., v,lallin.. to li.,..-«rHili..l an.l .• pa-t. „ia«li.Man l.in.Mo,,.. appm

,M..,l.im a tn... .I..l..init- in .l.-mi.al .oinp..silion. <
avi i.^ an.l po

..'
a . «-.i.n.l. »l,.n n.,.l..l... an pl-ntiful at .on..' l- al li..r./o

:, „| ..„i-,lla..-..ii~ I.-.1.S o..ur fairly .oi.ii.ionly it. ll"; NiaRara p-.i.h.miI

T I, : ..Umli > an mn.n.llv in I...!. 2 t- :« f-'t il.i..k, l.i.t t i.nii.i I...I. a

also inii.l. Ihi.k.i l...l> a.v .o...in..ii. • .ti|.« '> K'"-''.', ';;'•""";'."

vrl.-al, an.l v. i v .iT.'Kular. NVlinv I .- r.-.k is .x|m,s...| al li.^ >.i I. «

,.r..i.i.m an.l solution t.y M.rfa... Nvat.r lias .nlaru-.l tli-s.^ j...nl. to .,a.

tlmt ar- in .soiii.' . a^.s a fo.'l "i' inor.' a.ros>.

li, ,1.1 ( iiiiliiiHiiiii ( 'III rl.

,1,„,, no.lul.s,
> or .....iv ii..'l..'s a.ross.o..iiral .lilT-.i-nl l.on/...iis

tlw I.. kp..rt f,,nnati..n A zon.- of -luTt n...lul.s is ivp..rt.Ml .v ( lai k- ,»

,......,,.„• as ..-.urninc at ill., t. f Hi- thin lran...sa l,-.ls Ml..|.rn.,i.

I.V f • wrifn at Niagara falls. It is lhi> -•li-rt lion/...i wind; is sup..-

;;• ;.;.pr-s..nt ,li.. lo.ati.m ..f tl... upp-r Slu-lhy fauna
* ""l' ''•.<'

l,-.ls .. IV. I llii.k .MTiir 10 f..t l..\v.r in th.' sirtioii ••xp<w.l iicai th-Unta

-ml of ill- iiit.riiatioiial liriil>£<'.
. , .

i ,

Til., .li.rl li..n/..i. lias i.n.lml.ly •"•.•lur.Ml.Ml away III til- s...li..nal..nu

Niagara .s- arpimnt l-tw-'ii Numara falls ami Mom.v ^\";-^'.''\'

;i'..n ....ui^ It Stoi...vCiv..k in til- iM.ls inum-l,at-ly al..,v- tli- (.a.sp

,l.,l.,init.. .\t M.iuiilAll.i..iiaii.l Hamihon iiuin.rous .•li.Mt ii.kIuI.s ...

i„ til.. .M. f-.l of .l..l,mnt.. ..v.rlyin« It... •'.asp-.n Iron, ll..s- n...

h

,„l,„„.iC. C. ( Irani .•oll...t...l many si.....n.-.. At A";;"-"';
V;','

,', .^ ,'

:,n Hi f....t ..r im.r- tlii-k an.l at Diin.las lli.y ai. Id f.'t tlmk. at I-

plai.s tli..v rest up..n lli.. (iasport .lol.miit--.

No -luTt 1....1S w..r.. m.t.'.l i" Uu' s....ti.ms „.tw...;n 1 )uii.la,- a ..1 ( a

l,..,.r 111 th- l.lutTs al ('allot 1-a.l, a limit. .1 a„w oi <li..rt n...lul...> ...•.

',l,„ut I.-, f..-t alM.v- 111., has- of th- Lo.kporl formatmii an.l imm...l.al

..Im.v- 1h.<1s full ..f I'rntnnirrus Mon,,„-i. S.^att.-r...! ..l-'it n...l.il.-
;

'Ni'W ^ 'irk -'«'•• Mu« . M. Ml .>. p It.

n^
i-:^:-
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."(HI liiuli ii|i in \h, mini li.iii/..n Ml Ciil.i.f IhikI iikI iiIm. ..n MiiiiiliMiliii
i-lim.l. At • ..iiiplHll huy, Mil MiiNli.l.l loiirKl. I'.' fi-. t of f.w.silifcriMiJ. <hi'rt
Im-.Is .»« Ill- ;il«.l|t l,S(» fiff iilxxlr till' l>iifr ..I tlir J |<|Hirt (liiliilnitr. A
virv rrmiiikiil.lf ih. rt liori/.oii 1.. I.intriiiir iimr the tup of tin- l^..'k|H>rf
.loioiiiitr i« i\|Mm.ii iiuitli ot Old t^iiiiirv iMiiiit. Ill 111 til.' w.i-ttrii iiiil of
ManHoiihii i^laiKl. M.ri', iiiiuuliir pi...- of wliit.' .Ii.it I I.. t> iiitli.'*
:i.ro»<.«. .I.riv.'.l from tli.' iiii.l.rlviiiK Ih.Iw, .in- >..ntt.r..l mIm.iii on tlir -iirfii.-.
nf tlif I'l'k. riii^ .li.rt /oiii' ii proliiilily l."» fi.t tlii.k.

/<(./« ( iitiliiiiiniii I'l iiliiiiii 1 11^ OhhiUfiitH.

I'liihiiniiiifOhloiiitiis, ulii. h i, fairly .'oiiiiii.ni in th.' Clint. .11. U.ynal.-.
I'.iK ..f NiauaiM |H'iiiii-.iila. ap|Miii> to (.. n.arlv .ir ipiili' al.s.nt lor iiiiiny
iiiiji". I., tin- iM.rtli. At (»\v, iiSoiiii.l, li..Wfv.r. f'li.' low.r .".

f. .1 ..f I kport
I.. I- aif .|i.U,|..| full of l',„l,un,n,.s ,M4„m>ix. th.' fvpi.al I k|iort .•.iiuls
".iirrmu jiist al.ov.'. Al t I.'. f...'t ..f l.asal .l.'.lotiiit.' at Wiurtoii i«
iiiiihulv .low.l.il with this int. i. >tiii(j lirachiopo.l Siimlar Im.I« » .r .'i

t..i thi. k o.ciir at I.ioiih.a.l aii.l Dy.r Lay. ami 2 Uv{ ..f th..*.- l>.'.|» ...•i-iir

Ml ('al.ot hiail. At l.ionh.a.l ati.l ('al>ot Ilea. I, lioucvi r. H to |l) feet of
ihiri. .v.ii-lM.lilcd .l.iliiniitc oc urs l.fiitatli Ihf I'.'iilam.riH lif.|>. Thi>
• .Mita.t is -.harp, tli.' thin Im.Is .•oiitaininu f'-w fossils, aii.l th.- i'.'iitam.rii-
lM,UI,(.|iiKV<Tvf..ssilif.T..iis. At("al..it h.:i.l.lh.' thill lM'.|s.'..nt:iin Fains, Us
•iiniMi.i, iiuiiiuiitnrhin luiilictu. an. I a <''il4)oiii!iin rtMnil>lin« lihiiji.iini'i.
Ii ^..•iu> fairly .•.•riain. tlicr.f.uv. that th.- thin l>c.|s an- l.asal I-..ckp.irt.
\i Dy.r hay. th.' l.asal lif.ls arc in..Htly olts.iirf.l. an. I t.. the iiorthwanl
tli.y ar.' uciifially ..l..s.-iirc.| .as far w.st as VV.'sl l.av on .Manitoiiliii islan.l.
II. r.. al...v.' Ii f.'ct of s.ift. mvcn Catai-.i. t shal.'. -'11 feet ..f (iii.-niaiiii'.i,
lii.y .lol.iiiiitr occurs with sh.al.- parting- n.'ar th.' has.'. N.. f.issils were
iHiiii.l in tli.>.' Iii'.ls I. lit th.'y ai.' pniKal-ly l.asal l.o.kp.irl

Fiis.sil 11, n (Urol If, 111:1111.

I'hc m.irc n.irtli.rn ...•. iirr.n.-.- of th.' I,.i.kp.irt .l.)lotiiit<' ar.' rcniark-
iM. l.-r Ihc Villi, ;y aii.l minil..'r- of th.ir coral-. Tln"..' |o,>ils arc litiiitc.l

' ''^' til 'Infinite z.dics. which rcc.r.l •.iiitahlc cnviroiiiiiciit
. a- nii»{ht lie

'\|»'t..l fr..in a knowlcdui' of th.' r.'striitc.l con.liiion- of tcmp.'ratiir.
.Ml.

I
j.r.-Mir.' iiii.l.T which .'i.ralv live 'riic .'..r.iK at h.ssil hill, al.oiii

. iiiii. - southwest of Manitowaniiic. oicur in ur.'at pnifi^loii al.oiit 70
'"• up in the l.ockport .loLnnii.' an. I app.'.ir l.i repn-.nt th.' aiini' oi
.'i:il .'iiviroiiinent. It miKht not \,r ..xpe.'i..| that such f,iv.,iiral.l.' .'..n-
li' .n- prcvail.'.l wid.'ly .'it the (;.'oloKic;il inoni.Ml rc.'.inl.'.l ,'ti F,,--il hill.
nil \.t -imil.'ir c.iral as-.niMaiies are met with at approxiiiiatclv th.' -ani.-

''i/i'ii .it
(

'.'iliot hea.l. (
'.'iiiipli.'ll li.'iy, ("ockl.urn i-laii.l. an. I .Isewhcre.

III. Ml to <MI I'e.t of I,.„'kp.,rt. ..v.'rIyiiiK ilw ch.ri h..!-. and 1111. Icr-
iiiu th. (lu.lph .loluniite in th.' viiinily of Ilainilioii. are .leci.ledlv
'-ilia.-... 11- ami contain .-hal.' Ii.-.l- .it .-.oiiie horizons. Spencer and (iranf
K'.i rh.-. h.'.ls the •• Hart. .11 hiils," after the name of the township
"In. i, Hamilton is -iituate.l. Tlie name • n;irt<.ii " ha> never ln'cn
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ifcoKnizcd to iiiiy extent in KeoloRical liter.-iturc as it was pn-orcupied

in the Tertiary of Kn(j;l:'iul: it has, however, considerable local significuncp.

As will he s<"en later, the upper 3") feet of the " Barton heds " l)eh)nK to

the Mraniosa dolomite. The lower part is well-defined l>y its arniHaeeoiis

chara<'ter from Mount Aliiioii to .\ncaster.

Locki>i<rt Ihiliiniilr not UiffirnitniUil.

port

ami
hlue

Northward from liie Niagara peninsula, the greater part of the I.ock-

dolomite is uniiifl'erentiate(l. It dilTers ,onsi(h'ral>ly in iieildinn

rharacters. hut is generally thick-hcdded to massive, ty|)ical <lolomite,

, urey, or less commonly huff on fresh fracture, and weathering white.

^ Erii)nit--in M i tnin r.

m

The IJaino>a heds

arnillaceous, arcnacidUs

consist characteristically of thin, even-hedde I,

or hitnminotis dolomites. They are si)arinj!;ly

)eds occur at the top of the Lockport formationfossiliferous. Thes( .„.,.- ,.,>,.. .., , , ,. -

throughout the western peninsula of Ontario and on the islands to tin

north as far as l'"itzvvilliam island, (hmd .sections of the Kramosa beds,

however, :ire few, the following heing the hest known (Figure i): Niagara

Falls, Ne\s 'lork, 12 feet of thin, even-heddcd dolomites with hituminuus

partiitgs, th. ir top heiiig at the <Test of the American falls; Vncaster.

not well-ditt'erentiated hut al)out .ir, feet of hrown-grey d .lomite, vith

hedding planes marked hy change of colour; Dundas, :;'].iut '.i't feet of

dark hlue. argillai'cous dohimite, shaly at hase :ind with hitvmiinous partings

;it toj); (liielph. ;{() feet or more of a chocolate hrown, bituminous shale

and dolomite; Wiarton, about 50 feet of dark grey, thin-bedded dolomite,

verv cleav!d)le an<l even-bedded in the upper 1.") feet, which are ((Uarried

for (lags and dimension stone; Halfway rock, 80 feet of thin-bedded dohi-

mite. The upper part of the Kramosa heds are seen in the lower part

of the • tlow.'rpots " of Flowerpot island (see Plate I). On the western

enil of Fitzwilliam island, tyjjical Eramo.sa beds occur at the top of the

l.ockport; their thickness is probably about M) feet. On Manitouliii

island the Franiosa beds have not been recognized and ai)i>ear to have

been erodecl away.

The F;ramosa beds are marked by dome structure, the dimension^

of the domes varying from a few feet to 100 or 200 feet across, with a

centre elevation of !') to 20 feet, (lood examples of the larger dome-

occur at (;ueli)h, where one exiwsure south of the jmson farm has the top

of the dome stripjied away, revealing a dome-shaped ('oral reef which in

this case at least w;.s ;he cause of the structure in the Eramosa beds.'-' Thi~

reef contains a fauna which is transitional from the Lockport into the

( iuelph.

Few fos>ils have been f(>und in the Kramosa beds, excepting at (Iuelph .

The revised list of those collected hy the writer from an horizon about

2.") feet below the top of the F'iramosa heds is as follows: Monamorelln ci

(irhirulnris Billings. (h-hiculoi<lf(i snhplnnu (Hall), Orthis? near tciiuiilns

iG«)l. Surv , Can.. Mu^. Hull

niiil. p.
>

'Iliid, p. 3

,P I,

• -• v*JC«i;.-
T.^aF<v^
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Hall. ' '(iiiiiiiiilitrhiii iSlcfirrhipirluis) irhilei ( Hull )'.'>>>//(/ rwliatu^ Sowcrliv?
Whitjiil'lilld nitiilii Hiiir.', Orlhttrrnis, luisnicu'< hxjiiiti Williiiins.

The approximate clicniical (•(imposition of the' fossil horizon at (iuclph
a- (li'tcrmiiK il hy K. Poitcviii of this Survey, is as follows: insolul>le matter
iiirliiiliiiK iron oxide, .")() pi-r cent; bituminous matter. 2.') per cent ; calcium
rarlionate with a trace o! maKuesia, 2") per cent.

.Vs already .stated, the lower fossil horizon, cont.iinintJ MnnoinonUn
cl orhicidnris. is sugKestive of the lower Shelhy horizon of New York
-late, and the true C.uelph alxive is p-ohahly repre>ented in New York
liv the upper Shelliy horizon which, tnerefore, would mark the li.isi' of
the ( luelph formation.
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( oKliKLM liiN (II iiiK M\(.Ut\ (.liMl 1'.

Till' Ktprli.-tcr -\niU- 1- an rMrhMon Uc-lHaiil ul 111. K(Mhi>|i I -lialr
I.! NfW ^'ork >ta1t' and i- ncmrally cuinlaliil ujtii I lie ((-k>i<"1 lilni-toiic,
;n.,| -hale (if w(-i Tciini-scc, oliid. and Ktni iick.N and, aicdrdinn to l!a»l( ri

uilh tlic \V<'»t Itii.iii liniot.inc ni soiitlifrn Oliid and ca.-tcrn Kintuckv
:ind tin- U|ipiT St. (lair liinotdnc ol ndtllicrn .\rkan-a-. 'r\v(nlidf( i'

I (iin'k'itcd 111* Cliicdttc foiinatidii (.1 Ant icd-li i-land '(.n >tiatik:ia|)tii(

croiinds wiili the IrondiMHidit-Wdchcstcf dl the New \(iik
M'ction." 'I'lif lidilicslcr ha> liccn cdirclalcd liy Scliinlicri and T\\( nlidl'd
with the -McAdam fdrinatidii (if Ari>Miij, whidi Mcl.i'arn cdirclatc- uilli
• ikc Saldpian" (if (Ircat Mritain "wit iiuiit nmard td it- ((iinpdiK lit

(livisldll-i".

Tlir l.dckport fdrinalidii of Oiitarid and New ^drk -tatc i- to iic

(•diiclatid with th" Laurel (hildinitis, thf WaMnm -hale, and the l.diii-
villc inaKiicsian lini('>tdiic nf Kciitiick.v\ tlic (dcnkirk liiiicstonc (if wc-l
'I' niu's-iCf, the Ildpkintdii doldiniti' cf Iowa and .Minncsdta, and a part
.1 the liainhriduc hincstonc of cast Missouri and Illinois*. Suvanc' has
recently claimed that the Mayville liinistone of Wisconsin is the e(|iiivalent

\ of sonic |)art of the .\lcxan(lriaii -(lies of Illinois and .\Ii--dnri and the
.iilthor correlates the Hacine of WIm uiisin with the lower < iiieljili ,.f ( )ntarid:
lliiis only the Waukesha lieds. includiujj the Myron, lower and upper coral
licils, niiiain to he correlated with the Lockport doldniite of New Vdrk
and Ontarid, These sulidivisidus may yet lie traced intd Otitarid, tlie

' elicit horizon coiitaininK fossils at Campliell hay, .Maiiitdiilin i-land,
' sujjucstinj; stroiifrly the upper Coral lieds*.

The IdiiK rccoKiiizcd Nianara strata nf lake Timiskaminf' region h,tve
liicii shown iiy the author to contain a coral horizon closely resemMint;
that at Fossil hill, thus indicatinir its relationship to the I. 'qiort. Schu-

r chert' has correlated with the l.duisville, deposits dccurrinn ;. hik the west
-Imreof James and Hudson lia>s, in the lake rcnion cf Maiiitol. in south-
eastern Alaska, and on nearly all the islands of the .Vrctic arcliipelat:o
north of Canada. .Vlthoufih much remains to lie learned of the-e little

studied regions, the fo.ssils in many cases su|in<'^t l.ockjiort allinities. l"or

example, coral reefs containing "Fttrositcs fiolhldtiilifiis Lamarck, Ililidlitis

iiilrrslhiiid (Linn.), and Hahi^itts atli-nultilns (Linn.) var.,"" found on the
Ulst meridian hetween Yukon and .Maska hy the author, while a— istaiit

i to I). D, Cairnes. suKK<''<t the Lockport coral horizon. The fossils collected
hy A. P. Low' in KKM. on Southamiitoii isLiiul, Hudson strait, include
'ruvosite,< iidthhindinis. Si/riti(i(>iii>ra irrlicillatd. llalnsitc.'i calcniiliin'n. and

> I'lnsinopora follis." all of which are typical Lockport corals.

The Lockport is to be correlated with the Moydart'" formal ion of
Arisaig and the u[)per Wenlock of Norway.

'lliiil.p, 21.

-Am. Jour. .Sc . vol. XT.V, 1918, p. IJ5.
'Kentucky Ccol. .Surv., wr. IV, vol. lit. pt II. I'.IU-l.i. pp. *1. jii. 9J.
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\l\i,Mt\ >1 ItlMI-.M A1I"N.

I-,. ,|„. l„r..«.,u>^ ,v,cl...... .1 i^ .l.-Mr that NiMKMr,. i.nr run,.... 1

with Ma" wl.Hl. n> pla,-. n.-iv.,! laru. ..ua,,.,. ,<•- -f .nu.l ^M u, n.m

. V With tl-. ^nrr.r.Uuil .„l.nu .«...- .•,...;- :m uv.rlapp.nK ,t tli

S V li^l.r li.Mh-M.T .ln..Mt- : ..nlM,^ t.. < ha.lui.ki u.ll It.

\V • V: k' U.. "„ th,. I.a>i^ nf .In- uvvrlap -IM ).( .u I,,,!- nmM I,.

™,.,la-nno,k,.,l Ifu.-b.M.T >hal-. tl.-ir tiual ,.„n,lmun 1..,^ pmljaM

':' '

, , ! a.,i..n ,.f ..urn-nts a.ul wav.s ut , n .;... n.arl„n« ;-. I""' ';'!;-

„ 'rial' iliuv-.l Irun. l.n.l .n.Ho... Tl.r Io-mU .•on :u,w. „. ";' "
> wuulii tim, Im', -itliir il.'a.l form. ......tu.n.Ml u, I..' umIm -.,, -I ,1

-

I .trm: n.roilu.Lil un.l.r tlu- n..w .•o,..ii.i..,.
'

'nli'^: i^: "'a;: i'
1

Asamalt.Ti.lia.t tlnir alliml n- ii>" ni.Mly wil I. th.' I>.» 1>.-Ii t aiultli.v

ilu lint iii.licati' any appaniit w.ai

S !r:;::;;:;;:;::;;r^i';::"'.'"':n";;^.r;.::'.=^

. H . ih of a rai n-f- .'vi'ii within th.- A.vt.r n.mo.i- A |.a,t la .'iii-'i-

jiiij (li'pn-ii-- l>i'itii: <iuc'l|)h.

(IlK.l.lMl lOltMAiloN-

.KM lUl'TloN. KXTKNT, AVD sKI HON:-

Th.' (lu.'lpli i- M UH'at .Ini.iinit.' toiiiiation ..f iauiy u.nioiiii .hara.tci ,

.vl.i.'l V. i

.'

th,' l.o.^I.ort .l..i.....it.' aM.l i- ..v.rlain t.v th. >ahMa tn,,,,,',-

, Tl. v..a h..n..l lo.'k is ii«lit ^vry ..r .'i-.a.ii-.a.loun'.l an.l ^.n-all

a , luV .' 'aanmh.i t.'Xt.nv. S.mi.' l-.ls, howv,,. a.v .o.iipa.t^

; '4 1 a.;. v.'rv hanl. Th. In.ls vary fr.n.i a h'W u, '...'s to .-v.',:,,

Iinc-tjraii

fi'i't ill thii'kii.
111.'' ihirk.'r Ih'iIs iM'iim most .".nimo;

from Nia.:a.a iv.r to ih.' h.a-l of H.a..'.' i-.,n,.s„la a.i.l ...'.'Urs oi, th • .slan.

1. ,'^r 's far as Kit/.wiHia.i. ishi,.!. l.i NiaKaia p.'.i...s..ia th.s l,.^l!

t., th. '""^7
;

.
'i.'s a.'.-..ss a.i.l f.-o..i lla.iiiiton to Chi.'ls p...l.t tii.'

, . s is. h.t(.cl hv ,h......l..io... r.iiik.. th.. u,ul...lymu l....kpo.t th- (

i
<

1m

;;;;,;;nVlt. ;iL ..o. o,-..r as p,.on.in....t .r,"-s ..x....pt at th.. ...rth-r.. ....l ..l

'M^:ij:z.^r]c^JUa:iiZu^u ^., xv^iiv >^xx"^' ^^^"'. ^^^'^"-
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Hnni' iK'iiiri-ulii iiMil ill till' i«hiliil> iiniiH'iliMti l\ !<• tlir iiuitli. KImwIi. M
till' ruck i^ i'X|)(i.«('<l iif* .liclvinu Inlifi'-. al'mu tin -lime ,,i the u. ^t ,|,1. ,.,

Mnii'i' |(rllillf.|||;i. !|J< ){l;ii'illtiMl ('\|iiisiir<'S pi'..tl'l|.|||li£ tlll'iillKli tli. -lirlMn
ii('|ii>.<its ovir \i>\tii' ai'tus of Mniii' iitninsuia and t.p a li'<, I'xt.m m ( ;i, \ aii>l

Wi'iilwiii'tli riMiiitifs, and in thr sajlry^ "if >tn:iiii«. iiulalih tli. i;.m K\
Santti'iii .iiid (iraiid rivfi« ami tlif iipix r water- •>< TvMiiivniili (ink
isi'c Maps 171 I and I7I."> fur i'\|»)Hin'i'»).

Owiniitu ill. lack ul' cuni|>|.tr scctuMiv, iIh- I jiiikiics- ul tin I hm Ipl,

I'liriiialiun i> dilliciill I'l nica-illi'. I,<>naii I'stunatid it mi lli. Iia-i- i.| dm
ti) III' hIhi-.h IttI) I'i'ct lliii'k in tile \i('init\ "f Hri'-lan ' ll> iiionnv i i , cji—
lilxd llic si'ctimi at Mima as S'J IVrl itiiik and tin ., rimi, ,1 I'rrun- a- JO
tVi't tliii k "wliich wmild undcijii- iln' prci'i dimj." II' |ihM'. d llic -li.il.i

taillitr lip the (Irand rivii as still jnui r,

'riic writ.r |o||..w.'d Ilic sntidii from i'.iu'iis i.. lima almiu (In (h.iimI
livi r at luw water and fmiiid lliat the riser descends it a hmliei anul. iIkhi
the dip uf th ('(irinatimi and in i'mise(|iience the i.i)i heds at I'liun- aie
aliciiit Ht fiet hinher than the top of the sectimi at I ,|..ia and alimit the sanie
,is the top lieds at Salem I mile limtllWest uf I'Muia. The e\pii-ui'es alnive
IVrtJils ap|)ear similar l.i • -e at I'eruiis and uivi- illtle additional iiilor-

niatiuii.

The Salem-I'ilma secli..ii represents all the strata r 'couiu/ed and was
loiiiid tu measure ahmit S2 I, et as stated liy l.oiiaii. The siriim iis|-t-

for the must part of compaM. fiiie-maincd duloniiti and is as l'ol|..uv m
:|scendin(J urder: ll{ feel of thin-lied<lcd dolomite colitailiinu /' ' '!'•

fdioxiis, I'liciiii.stf/iis (inclphnists, and striin..iliiii,iiijnl.-.: I'.t feel ol l.ci|s

•_' tu 'A feet thick cuntaiiiiiic Miijdlniir vinnulinsis in ilw lnwer I'.' feei

;

S feel uf licds ;i tu 4 feet thick cuntailillll.' .1/. i-iniiiili tisis: 2(1 feet of hard,
lilie-tjraincd. liulil ImlT I.eds ahoul 2 tVel thick: 12 feet of Ihiniier Ked- at
the tup of the section cuiitailiilii; ('(iiiilinli iiiii iiccnit iiliilt. < ii Inrii iilu sp
ind M. CfiiiiKlniKis. Ill place, the thicker heds appear (plite mas,i\r and
no division extends very far laterally. Ten feet of liiLdier strata oi-ciir at

ihe tup of the scctiun at the steel lii'idue over a hraiich stream near Salem
and consist of fiiie-nraiiied, compact, r.itlier thick Keds coiiLiininu' U.
mil iil)'nsis aliuut S feet lielow the top.

The best iiu'tliod iiuw availahle for mcasiiiiiiy ihe ihickiie— ipf the
lii|i l|ih is liy reference tu well recorils. .Measiireiiiinls ca.am.l he deiived
.lircctly, however, its it is dilliciill to recocnize in well records llie division
111 ween till' I.ockpurt and ( iiit Iph foi niatioiis. 'I'lie Lockpori h -. liowe\( i

,

111 11 iiicnsiircd in section holh .'i \ia .'ira riv.r ("7 feeti and Dimdas
!

.", feel (se. Dago r)8) and in a will .-link at (liielph- the •Miie slate"
- I IliMSal -^^ is ,")() feet and the dolomite helow is 1(10 leet , hick. The

I '" ' ,"'it 1- - I'l" feet thick. .Vssiiiiiiiin thesi' ineasllieinelils tu |ii,|d

appi^.xiinati vithiii a few miles radius of the locality where thc>- wi !'

made, we an • at the following thicknesses fm- the (uielpii: mi' lot 2.

luiices.ioi, l\ \Villmi}.'!ili\ fuwnship, Welland count'-, ' the cmalnned
ihi.kne^s ,,T Hh-lph ;

icI \ lajiara iloloiiiite is 220 feet ; takiiur the I.ock-
"ri :is VI M. :.!el|,ii 1^ 1 t(l feet tliirk. A- this well ' only (i miles
ilolU Niiiji ;ic IlieaMireiiient may he considel \er\- iie;,l'l\'

"licet. A i at Kitchener* (lives what ni.'iy he interpreted as the

'( il»ll(IK\ . .t' ( ,, , .
.-*

= lU'pi Uni Hai.v t\ii.«.. IWil. n l.vi

nv.ll r«-,mi. J.HI M™ In--lM.l lll.p 77
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||,|,klir-.« ui ill. (.Il.lpl, Mh.i NlilUi>l:l 'l..|..mi|r ;i> _'Hl I.. I IllklllU till'

lliKlri. >s of till' l,.iik|M.H .1- I.V> I'lrl ;i- III <ill.||ili, til,- (Mirljili loiliml i'li

Wdul I Im' ',' I IV. t tlmk. « uii-iil i!il>li' •lilfiivi !. i.f iliii Lii- " i« lli'i- iimIi-

.•,ll.<l Ullil it i- |.r.iliiil.|r lli:it llll> 1^ I.) Ix' .xphiilK-.l I.V illl I in. M. II Mirli'.rc

Mt till- tn|) iif till Cu'lpli. wlii.li i^ rlcaliv -imui -till l.y thr v:iimii(£ lliiik-

H,.M«rM I.f till' nilllhllli'l (il|il|>ll lllnl l,..rk|)"ll i|.4i,|nil,- - i- III lli 'l •"

MftK.ii fr.ini Diiiiiivill" t" (;lllll^l^v IS... Mmj. 171 I ,m..I ih il..- "> li i. <'.i'i-

uf K.nl ..iiihly (•«.•.• I'mur.. I . It will I" i...i''l iliat !h> f.
.

i iniii|i:ir.

r:iti:i" iliisciv with tlir viiiMii u- mi.m:.iiiiiI mI l.Uiy.i. Tin' llh.iii s. . Imii i-

(.itainlv iml • .iiiipi.l.', Iiilt in: \ iml link ;,- iiiurli .i- I.nk'.in silpp'.-" .1

N'.iitliWMlii. Il ' r.lial.lc iiifiiimiili.iii i- ;it lian i> In llif ihi.'kin-. -.f tli.

( iUll|lll till iii.ii lull

'rlitl.M-i "I lllf (lil.lpli .(•.l.illlit.i.-.cl.allv cxpiis..! ill llii'|.a>ti 111 pall n\

tlir cilv II!' < ill. Ipli. wlnii' It I <t!< nil till' r.ialiiiisii ln'ilf*. III.. Ii.ui'^t lnil i-

ali.iiit 2 fill tliii'k ami is hitiiiiiiin us, willi ii sin.ll i-.'sniililiiiii thai i.t

piliolilliil. |'liilllirr, Imlit hniwii. im hilar linis sill il. al.iMit 1.' In I

iMiiiii i'\pisiil aliiiiK till, (alia.liaii I'li.'ilii' railway li.ar Kraiiinsa iiv.r.

I'llciiDsliiliis ,iH,liihiH< ,Miins aid. lit S fi'it alin'c tlif lias,.. '''; '.la^i'

of till. (Imlpli is Ills., .[i.isnl at Niauara river, lit Diiiiilas. \v vniiiity

I.f Wi.artiiii. at Si.kis hay. at Halfway n.rk (ahmit iiiiii itw.rii

Cahot hiail ami I'.ihiiiin.ry ami i.ii Mrar IJiiiiip, I'luwirp
'

•'>. aii.l

rit/williaiii isliinii^.
i i i ,

hit -III till' ril.N I'l (imlph ami Niatiar.. rivrr tin wialln'ml ha-al

(nii'lph : lis. iivi'ra«iim ahnut '-' to t lV,t iii tliii'kmss, arc hrown, Ijav.

I.ituiiiiiioiis partiiiKS, ami a siiu'll rcsciiihiiiiu that of pi'trol.iiiii. Th. n

arc also luiiiiiioiilv full of .avifirs wliiili roiitaiii at Niagara «orjji'' 'pearl

spar or ilolmnite". In the vieinity uf Wiaitoii ami n .rthwanl the hasal

(imlph i> massive, full of ea-. tie.s and p. re spae.s l.ut iloes m.t hav.- Iiitii-

iiiiiioiis pariiiii;s or an niiv smell.

The Slamhiril Wliiie l/iine ipiarry in the soulliwesterii part o| tin

<ily of (liielph is in strata that are proliahly from 40 to tilt feet al.ove ih.

base of the (liielph formation. The s.riion iiulmles alioiit 2lt feet o|

erealliy white, porous, saiihaioiilal ilolomiti', tiie heils lieilik' H to J feet thiek

near tiie l.a.seaml thin (pn.l.aMy liiie to w. atherinu) near the top. Stninin-

tiijKir.iKls ami ( nloaiiilii.< i more than one speeies) are comiiioii near th.-

lia.-e, l'(/cniisli/h(.-< ijiidiihi'iisis oeeiirs ahout S feel i>). ami Tnm<r,lli.-< ami

Miildliiniiis chikkIiiisis iieiiir near the t

As aireailv sfiteil, heils liiuli up ill i iin Ipli formation are represent

I'll at the toll '.f the Saleni-Kloia . etioli. he seetions at Calt iirnl lietweei,

( lalt ami ( ileii Morris (on the ( Ir.iiul r've. aiioiit l» miles lielow ( iait
)
imlml.

the highest C.uelph beds kl.ow 'i U, Mllterop ill Ontario. The hinh.st l.eil-

of all are I'Xposed at or near >• "er-lovel in the river above C.leii Morris

The dolomite is b.i., wateiv^t .1.1, oi'.'urs in beds about U) imln;-

in Ihiekiiess. and is ' •-Kiaine.i ..ml very hard. On fresh fiaetme it i-

l.iitY urey. Mnialomu.s c,uii:ih-ih i:i was fouml in most of the exposiire-

Hecau.seof the isolated .iiitero )s and the variations in the dip of the beddinu

the thickness of exposed stn'ta could not be ileterniiiied. l.ouan- ha-

dcseribid the (lalt section as consistin(j of 'twenty feet of ycllowish-whii.

and ureyish-white, crvstalliiie, thick-bedded dolomite" at the ba.se, siii'ccc.i

e.l upward by "tlilrt.'en feet of pale bufT o- white doioiiiit.'", and "eiuhtcei;

illull. \.Y. Stato Mu.<., Nil, 4-V I'i'll. P 11:

!(.;.^.l Surv., Can., IHiB, p Tl'J.



I .iiD.tlii-ir :U f,.,i ui s.cti.Mi I-. ixiM.^,.! .,( Cjil! ,i,.,v..|i,,. tiv.'i lp..|
At NiM«;.n. ImII-. :iII Hi.' m.k al... lli. i;r k uf tl„ |,il, i> ( ;,„.|,,|,

^cionlltlK 1.) til.' s.'.ll,,li uiv.'li liy <l:uk. iiIkI Jiiirlt, ., |i f. ,( ,,t
I ..'Ipll .|..:i,(IM'.' I> l.'pr.'H.'llt.'.l III ih, NJ.'iliitv ..I ll, ..,11-. ||„ ,,,, |,.,,s
"''' •'' '''"' '''"'I '"I '111' U"iu>' n.m.' (i,:.-;il). ..11 (i.,,',t i,i,,iui .,n,|
..r, . -*;>.' |^ l-hlll.U, llij. M'.li.,,, „ ... |,,||,,„> ,,, :,,.'..„.|||ii. ,;,,V,
^ f.'it ..t '....wii, iliiii-l...|.|,.,| .|,,| I,., „|,|| ,.,„|„|| .ml'.,,., .,,„! ,,|.„,,^

|.'irtiii(.'-". i;t '...'t ii.,t .'Ni..,,,'.!. .'.-, I,,, )„,,„, ,|,,|,„nit.', ..v,„,„,,|' .„
<..i;it i>laii.l Mti.l llir.'.' Si,l.|, i,!;,!..!- vmiI, -.iininui ,,. ,i li.'.nl .,f i',|,i.i.
lull .ll .•lIVlll.'s Willi Sf,<,l,„ll„ii,„;i. Ihfl,/~,l,~ W, ,t|„|. ^,,\ -.|,i.i.v
I |i|M 'lli.i.«t In. I ( \ fell 1 «;ili.|\ ." •-

.

•

l.'-i.lfs III.' l''.'iKii.s-i:i..r.'i >.-.'li,.i,, ;, I:,, I ,, |, ,^|„l-, ,| ,,|, 111.
l;...'ky Miiuf.'.'i. Mv.'i- al Hii.vwanl lalU j.i>i |,.'|.,« li.nk >:tntii> sf.
..Ihii'. I ii';j..rt!.'iri tlii. n.i'k i^ ;1(M., JiM..t .l'.|,an.l in .ill <.MI (...( ..f r.i.k
.~ .\|)...'^.'.| 111.' Mirhi.-.'s ,'in l.a.lly w,:,!}...,-.,; :,,„| r-.n.- .mci„ ii.'MI' tl,..
i.nl-ra, • ..f a imli. I'li,. i.M'k i.s tlii.'k-l.'.l.l. .1 i,, Mia,«,iv. an.! r,,nt',„,,
iMiiii.'n.uv l.ivils, m...«l ..I wlii.'li w.'i-.' f.mn.l al...\.' ili.' nii.l.ll.' ..f tli.' >.'.'ii.,i,

/ in.Mhs liixi-uim.'. l'!,,-,n,..t,ll„s ,jml,,h,„s.s .1/,,, ',„„,... ,„,„„/,„,s,,v („„'.
.' 'i-Hiii iiiciilriilrl,, an. I Stii>iiitil„i,i,niiil.^ \\,iv r.'.'. uni/i'.l.

/ in,.^il,s hisi'HJtri.'. I'!,i-„„sl,il,is ,m,'l,,h,„s,s .1/,,, ',„„,... ,„,„„/,„,s,,v r„>,'.
.' 'I)nn iiiciilriilrl,, all. I Stii>iiitil„i,i,niiil.^ \\,iv r.'.'. uni/i'.l,

<;...hI .,ul.'r..|).sals.M.,'.'iiraI Diiiliam, lr..m win, h main tm.' -|h
, mi. i„

u.'i.' ..I.tairi.'.l l.y .Mr. .1. T.iwii.s.ii.l an. I .ptli.T .'aiK .•..||.'.'t.,is

III ih.' H'iiiity ..f Wiart.in. a> .'lina.jv iii.iiIi.iim ,| th,' l,,',„. ,.| ,1,,.

'.ii'lpli i> il <>.v|i..s.'.|. '{"Iu. \»<\ .'\|..,.siir..> ai- al..iiil u\,, uuU- ii.,i'tli-
A.st li'.iiii Uiart.iii ..II till' r.ia.l t.. n|i,,|,anl v li.i, tli, li:,iii.,-i 1...^
,iM' tjilai'll.'.i. Til., a.'liiai .'.uilait with th.' I.,im ..|" i|i.. ( In. Ipli i> ..I.M-iir'.'
' ',r t; fc.'t .if >ti'ata lifiiii; talus-niv.nd. .\|,.„it i:. f.-.t .if Cii.li.l, ,t.'.f,.'

"2:m --«
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the shore l...t\vr..ii Sliikes l):iy and liipc Hiinl. H.mIs at Sti.k.s l,a\
witlilii till' lowest .")() feet of file Cii.'Ipli formation are erowdeil with ver\
hl^^^e ennoid cohlliinals. Some of tliese are three-(Hiarters of an iiie'li

111 diameter. It was formerly thou(ilit that the (liU'lph formation in
Ontario was almost free from eriiioid remains, and this is mostly tnii
t<(r the southern and hettei known oute'rops. In the north, however,
ennoid .stems are eommon and .some of the lower heds are alnio-t entirelv
made up of them.

The Fishiiin islands west of Oliphant and the islands iiouh of Tolni-
mory, have excellent Ciielpli exposun-s. The lower i)eds. as for example
at Halfway rock. Hear Hump, Flowerpot, Middle, Lucas, Veo, and Kitz-
wilham islands, have heen recognized |)nmarilv hv their strati'naphic
posiUon above the Krainosa h.'ds. These upper Lockport heds "-xteii.l
to the northeast, at the localities mentioned, from heiieath the Ciielph
capping rock, with the exception that on Hear Hump island the llramosa
biMJs project to the .southwest from beneath the higher strata, (liielph
tossils were found at each .if the above-named localities, howiver aiio
thus the age of the rock was verified. For higher beds, afie .h'termination
depeiii s upon location an<l fossi! .vidence. Casts of species of TrimfnUa
and UhnioholHx are of jireat value in (h'ti'rminiiin the atje of the northern
(ilielph outcrops.

Heef structur.'s occur on Middle or ' Plucky island "
aii<l on l.iica^

and \eo islands. In fact it is to massiv.' reef structure that thes,. small
islands owe their jireservation.

"Plucky", or middle island as it is known on the chart, is a mere
islet .situated about halfway between Tobermorv and Flowerpot islan.l
and is not shown on the (leological map. It appears as a mass of tumbled
blocks of dolomite. ;{0 or 40 feet hisih, but on clo.ser inspection it provc-^
to have a core of solid rock from which the blocks have fallen, beiiifj un.lei-
mined by wave action. Th<' solid rock is a stromntoporutil-cnd rec-i
Ihe reel biiildiufr corals were PucnoMijliix (judplwimx and P<ic„„M,ilu.
rlq/dii.s. Alontr with the reef })uildcrs. Farosltcs farosiis, Rhinoholns qiirlnh-
ni-'x, and TrnmreUa (jmndis? occur. The toj) of Lucas island a|)pea)-
to be the remains of a Mronidtoponinl reef resting on Kiamosa beds Tli.'
maximun elevation is about :5() feet. Yeo island is low, probablv n.^t
more than 20 feet hiirli at any place, and is a domed-reef structure iv.stiii"
on more or le.ss -'omed Krainosa beds which are incised by wave action ,<u
tlie northeast angle. The reef builders wore Stromntopumid.'^. and the^.m some cases ha<l their bases below the top of the Krainosa beds, tli-
structure thus re.senil)linK the transition coral reef at 'nielph de.scribi.i
un( Cr iM-amosa b,.ds. Hraehiopod.s and gastropods lived in associatim,
with the reef buiMers; Alrnpn rrliciilan'x. WhitficliMlii nitidd? and I'Uu,,-
tonuinn? being noted.

The luost northerly occurrence of Guelph is on the soiithwestd'i
extremity of Fitzwilliam island. The rock capping the ends of the mim-
erous r.x'k projections and the small islands just off-shore is (Uielpii
Ihe typical, hiiintuocky, Kramosa beds are exposed on the maiiilaiMJ
at ti<' ba.se ot th. scraggy, thick-bedded (luelph and a verv few tvpicil
(.uelph fossils were found. Among these, Rhinobohis (jultrns,:, is tlu
most reliable, gmd,. to the (i.ielph. No (hielph .strata have heen identiti..l
on -Mamtoulin island. Some of th.. rock at South Bavmouth is niieh
lik(. the (.uelph, but although the .shore was studied both east and wi m

'~j''mt%mmi^rifj wk
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Iiissils Wc'ir

l'l:it.> XXII tn

11... .u,.|,,l, t..rmation ..xt.M.ls into N,.w Y„rk MmI... in.lu.linu- :,.

nv.r a„.l a..n,nhn^ to (•ha.lwi,.k pn,l,al,l,v !(.(• tv't of hi^^luT 1 ..k Th'Kramosa l-cls hav.. I„.,.„ nTogniz..,! I.y Cha-lwi-.k a.ul th,. author inLaw. .-ana at Hoj.lu.st.T an.l th,. .h.lomit,. ahov. is tvpica I
: 'l

1
h.s a..(.unls With the maps of X,.w V„rk state. As airca Iv

'

•

t,., , r•I...;kport ton.u.t.o,.;' th. upp.r Sholhy an.l th. uvnW.i ut u^'t
Th r ti i

'" ^'l^l"'^
'".I'mah.nt of th. ( ;,.,.lph f.r.aatu,,, „f ( ., ar o

.. a < i.alopo. fauna v,.ry sMuiiar to th. fauna in th,. low,.,- (iu,.lphM.a
\ arton, ami also „,any ,listin,.tly Cu.lph K.u.ra an.l sp..,.i,,s, m •

lh(> author, vlnl.. visitMiK th,. nior. important \Vi>,.onsin an,]' Illinoiso<n.rn.n,.,.s ot th,. Ha,.>n.. i„.,ls in IHlt, was imnr,.s.,..l wit) i, ,|

iu-S uvihr'Tr;'
"" '^"'"' ""' ';""""^"'-' -•' 'i.a.u,.,i i!v v;.;: .:!

unila.U.v of th,. h.w.r l,,.,ls ,..xpos,.,l ,„ ,., ,,uarrv al th,. lo,alitv s.,„,|, ,.f

u. n.ral th,n-l„.,l, ,.,1 .hara,.t,.r of I.", f,..t of th,.s,. I„.,|s an.l th,. m ,f .

h ">;::;; :'i'::"""'' i";;^
"••" ^''•>-

t*^-^^-" -^ "" «--'-) tr;;!,,'^
Ill, Iramosa l,,.,ls. a,i,l th,. pn-s.-n... of a p,K,r sp,..im,.n ,,f I'nnw^t^h,.,,nl,>h.ns,s ,n th,. upp,.r l„.,ls of th.. „uarr.v was a'.hlitional ,.vti' , .|h

. ..onta.t lM.tw,.,.n th,. (!u,.lph a.,,1 XiaRara f,.rmations is ,.xp ,s ', I,'
i..e.n..ral northwanl ,l.p of th. strata woul.l r,.a,lilv allow for'th,. 1

'

i
,:

:

m.l h Kher b., s ,„..umn« al.ov. this h,.riz .„ at Chi.a^.,, an.l nort laM.ir,. f .1,1 w,.rk is n,.,.,.ssary l...for.. th.. (hu'lph-XiaKara proM,.n, i
,. ,

|

".. .'thnr'
"''

'?:r' '"v
'" "" -''ntin.,rth,.'au,i;o; ;., I

"

KuuU..^' has r,.port..,l (;u,.|ph fossils from lim,.ston,. at Iluntin-tun
';:;'>

'of" mini''''''"'''''' ";
';•:""' "^-"^'''"^ ^''" i—•in. i;m;"?o ::

P,I^^n TT "f ^* •''!", '-' "",louht..,l (;u,.lph a... ar,. r,.port,.,l.

^

;;'•' '•'^^'"">'- -'."s,. gla..,al houl.l.rs ....ntainin^ fo.s.^ls ^u,r^,Ju.

1 h ",,.''';> ;;"'';' • ';""" """' "•' '='^"' Timiskan,in,.'^Th,.s'

I'.ni.l l,\ lM,,.l» on Davis point, lak<. .Mai,il,.ha, suKSi,.siinK ui),„.rm,,.t

wi ifyuU;:. "S'W"'^^ r ^'r
^•'"'"">-

•' ^^ aito.!:^,..rT^.,;:!:i;i.:';
Htti lurthi.r ,l.tail.,l work, oth.'r .M.,.urn.n,...s ,,f (;u,.li)li -ti-it., will 1„.
•".n.l m nortlH.rn Cana.la. Tw,.nhof,.l an,l S,.hu..h,.r, ' h!;:' • , ,:;i;;::, ,1;;.

In (.col imt Nh, li,.s., L'Sth Ann Hn„ , ll«it ,, i,,

1 ^ihozaic f.«.-[h,. vol. III. p, I\
. p 2S4

An, Jour. S,.
. vol .\.\VII[. l.,|,)9. p, I4,s

4I1S

1.1 :!.-i

o72:}7—()
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Stoncliousc foriiiiitioii of Arisaig, Nova Scotia, 'vith the Ciuelpli, and lioth

with tlic Liullow of ICuropc.

<il KLPH tSKDIMENTATION.

It is gcncriiUy bclicvcil that (iuolpli strata were deposited in a some-
what restricted sea of increasing salinity. Thick-sheUed f(jrnis such as
TniiDrclla und MetialDiiiun are generally taken as being indicative of high
salinity and the restricted areas of known (iuelph outcrops suggest narrow-
sea-ways. lOvidence is accumulating, however, in support of (!ral)au's

theory that the Salina was derived largely from erosion of the (Iuelph and
Niagara formations. Hy a careful study of samj)les taken from wells ea.st

of lake St. Clair, it is seen that there is no indication of an erosion surface
anywhere in the (fUel])h-Niagara dolomites, hut that where these are
unusually thick, the upi)i'r beds have distinctive characters, of colour and
hardness. Although this may lie due to lenticular deposition, it

strongly suggests erosion in i)re-Salina time. Although lamellibranchs,
brachiojiods, and gastr()|)ods are the most striking duelph fossils, coral

reefs are now known to be common, and great colonies of crimdds are com-
mon in some places, ("ephalopods were extremely important during the
early stages of the (Iuelph .sedimentation in the region of Bruce iMMiinsula

and Wisconsin, and were fairly well reiiresented throughout the period.

The closing event of (lUeli)h time ai)pears to have been an emergence and
erosion period during which a part of the lower (Ireat Lakes region may
have remained a partly enclosed sea.

'
i

i^:*m ^"^^^L.*:^
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. luiitioi

,-.jrrcct<-.l luconliuK to liii-^lor s iiul

l>ocaliti<-s arc from Whitcav.- <'iirluT lists.

,l(.x of Or.loN'iciiin aiul Mhinan fos.si!

/Vm,.<7(.s ,^„an. \Vl«...HV..s
Yr

" \
1 H ---•Ur, Kl,.ra, Durham.

llalijMlrs cnmiHU-bi'. Ki)iiimK<T. ••:il'. '•"""'•

i,..v iiislca.l of tlu.t ijivt" !)> WlMt. iiv.IIVDKOMKDI H.»:.

.Vofe. Parks li-l is ^lV(ll bd

''""Z?/:. tfr,H.,/.s Hlllin«s, (;al., Klor.., HoHnol.r

rr'm,re//<i ,,o<»um.t.. H.llin^s, C alt, I.lora, ifcspfl.T.

Triminlhi ohwensis Meek, DurhaiM

TrimrrMi hilliugxi Dall, ni'.'<I)ol;'r-

VVuH.T,//,, ./«(/i: Davi.lHon and KmK,
'''''"''V;;,,,,,,,,,

A/,„»>m«rHi-. /)nsM BilhnKs Hcem ler, Wora.

MonnmnrtlUi orhU-ularU Hillings, HoBpolcr.

MomtmHrMt ovaUi Whitcaves, Durhani.

A try,HI r,l,r:,Uiri.'i (Liiu.a.M.M i H.-spolor

Smrifer r,„IMi-x (Sow.Tby), Durham, KU-ra.

Snirifi-r rn«»i/.x fHisiiiRori, Duihain.

WMfiM.I'Jhual, (Hillings,, Call, ll.-.sp.-U'r, Kloia.

,.Ei.K(Vlni.A.
ii.,ll C.alt Ciurlph, Hcsnclcr, KUaa.Dml.an., Uelhv<.<)(l

Mvmhmitx canndinnt.'* lla 1, l-au, '^"'
'I' • ',

H,.«„ .|,.r

U-«<''""'"- co»H/.re*.».H. Nicholson an.l llimle, Hi-spd.i.

',i,rn,h„;dia luvkrtii (MnChesiiry), I'.lora.

ConiAn'liorn cras^'i Whitcav.'S Durham

/«,.,«L ram„/,«.si.s- Hillings, l':iora an.l
"''JI "^

;

AMHhmUH'MH cmrinno W hitoavrs Oalt an 1 Uuiham.

RrMucinJ g<iU.->is,.. Whifavc^. < -alt, Durham,

liAHTKOl'on.V. ,

Scni.lUi conicn Whit.-ivcs, Durham.

.4rcA,m...i;<, '•""<"''''-"'
[)\

"'^7':; '^;;:!'(^i,, oudph, lUspeUr.

£.«,m,,/m/'./.(.'n,.s rn/.rm (HiUmgsi Durham, HoIUo.kI.

Emm,<l,au!pU'n,. hnUi (Hall), Durham.

EmunphdnpU-riin ehrn (Billings', Oalt.

Lophoxjiimconmdi (Hail), hlora.

LophMi>ira xanthipjx- (Hillmgsi. t.alt.

•.Pal.roloic foasilr., pt. IV, pp. 327-34.').

1S%--„-^.'»' -jyT'-^^^v'-^Jaf'-T^^
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,A»TR<IP«>I)/ v-on.

I'haneni' mn orridinn (lliilli, Kloiii.

I.ii>ai>ir<i irliUii (llulli, (iult.

Kittnmnri i yiiUriisi/i tHjl!irin»), (iult.

Kniiiiiuinii iliirhnnunaiit (WhitcuvpH), Durham.
('liilhroainra ili inpeia (Hillings), Klora
llnrmohmui irl.Uem'fsH'Aurka Mvl Kuccli'iiiium. ti;ili. Il>^|ii|ir, IJiii;i.

('irliifaulm! ritclUt (HitlingH), (iait.

('iil(Hauliin'! marroaiiud (lliilli, (iall.

('ai(Kivitii.i'! tririttiUiin (Hull), (iiilt, Hc'S|>rliT, Klorii.

i'liiiK-auhis'! U>iiyi.ii)ir(i (Ilalll, (iait, Kliira, llcs|M'lrr, (iiiclpli. Dmliaiii.
('tiUnnul.m'! tnrrUifiirmU (Mill), (iaIt, Klora, l|i-s|M'lir, Dmliatr:.
Ciilixiiidiis'! i.ililtii (Billiii«s', (iall.

Turritiimii lioi/ki (Nirholson), Klora.
TiiiTiliiiiiii iiin.slrirta (\S hitoavcjii, Durham.
.\fiinhixoiiiii! Iiilli'iysiiiin .Millrr, (l;ill

Uil/hdxiiini titHjiirrilix (Hallt, <Ialt.

t'UnroUimi'.rut ii/rliialoiiiii \\ liiti'avrs, 1 )iirli,iiii.

I'ldiniloiniiriii tmniscnilii, Diirhani

Kmimi>hi\lH!i ijidUnsi,^ Whitravr.^i, (^.ill. Ih -|)iln. Diiiliarii,

Kiiomiihnbia iMiriiiitun (\\ hitcavcsi, liliira, Diirhaiii.

HccntinmiiUiitim circiniilii.s (Whilcav^'M, (;;i|i, ilcs|H|rr, 1 Idivi, DiiiliaNj.

SlrniHirnUiiH hippolyla HilliiiR.", (Iall.

SiTdiuirolliiiii dnjihic (Hillings I, (iall.

I'oh nniiln sidciiln (Hull), (lalt, lli'upclir

I'olfuniila miicTiilinentn (Whitfield), Klora, Diirliiiin.

I'oltiimita rretitiUita (Whitcavc.il, Durhain.
f'olctimiUt iliirhtmriinix (\Vhit<'av('!<), Diirhain.

Poliumila partuli (Uhiti'avfs), Durham.
Ciidimmhilnn struUii/i Whiti'avcs, IIcsiKlcr, Durham.
Pijrti()mi>hnliis xiihtruiulin (Hall), flalt.

Loimiema Ixiydi Hall, (Salt.

Uido])en liannniiin HillinRH, (lalt.

Il(il(>imi '! i>rrut(nt(dii Xichiilson, Klora.

S'lhiUiku cotiiinu-liis WhitcavcH, Durham
t'ljrtospirn vtiUriamu (Hall', (lalt.

iKI'HAI.OPI)I>A.

ProtohU>ni>nr<is crchnsrciis (Hall), Hcspclrr, Klora.
Prolnkioiimwras nwdidlarc (Hall), Klora.

Orthoirras mliryni Hillinc.s, (lalt.

Kiiiiioctrns canailatiim (Hull), Klora.
Kionoccrax danrini (Billings), Hpspclcr. Durham.
Datrmnocirns ameririiHum (Foord , Hrspilcr, IClora.

Siplamermrnis mptwv (Hall), lOlora.

Asmcfras Imi'iisendi Whitoavp.i, Durham
.\taiU>rtociinx nrcticnixiriihim (Hall', (lalt.

('!/ii(>sU>miar(t!f iiroden (Hillings), Hcspclrr.
I'/iriKjmoririin herUtr Hillings, Hi'spclcr.

I'lirdymnrcrnx mstor cnniid(n.^i- Whitcavcs. HcspcIiT,
I'hnigmnctrits jmrryim Hall and WhilticM, Durliam.
Sphymdoceras dcsplninrnsc (McChesncy i

" Ontario
"

Ki.i DuiIk

liiMiKertis graflnnense Meok and Wortlicn, IClora, lii-pi I

rlU>TA(:E.|.

LciKriiitia Imlthira gmlphica (Jones), Durham,
lAjterdilia prasmlua guelphica .Jones, Durham.

Ah.

Trui.oiiiTA.

i'ldymine magnrpnuin Hall, (lalt.

Cl.i'inirus ningarensia (Hall), " Ontario ".

Illamun nbnyntnins W liiteaves, Aboyne.
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I I in l'TKItll>\

InnjUi. \\ hltclVr^, i;i(ip;i

Str<iiii:it<>|>iirniil.i i>( llii' ( iiicliili loiiiiit i iti in ( hi) ii lu m uivi'ii liy I'liiks

Ar'diiintriiiiiii tiiiiitiii I'.irkv, l>iiili:iiii.

I 'titlhrinliiii/iin it^linlnlum Niili(il->"ri. N<i Imalilv uivi'ii fnp ( iii('l|ih oci'urii'lici'

('I'llhnulirlifiiii .Inntilliiiii I)'< )rl>iijMy. " :il nil tlir lypiiiil liiralitii"' ".

('Iiilhrinlii h/iiii fiisliyiiiliiiH Nirlmlsuii, lilora, Alioyiii', lUicI tiiunxliiii of (llmrlK.
I,rili<ihi'i :' II liiiiiii I, i>ix I'ark', • Diiiliaiii, <iiill, (liii'l|(li, Kliiri, ami llirniiKln'iil ili''

( iiii'lpli of < tiihirid "

l.tihichifi inn. ira I'lirk-*. I^lm.;, fJiilt, Diirlialii, ( ili'liniaililiK.

I{i>/iiiiill(i fill III tijiiishi l',iik-<, Dmliaiii, Kldiii.

SIriiiiiiiliiiiiirii i/nlliiiKi.t 1);c\v-iim. (liilt, llrspclcr, IMnrii, Diirluilii.

StyiiiiihliiiHirii iiiili<iiiii Nii'lidlsdii iiMil Miiric, Diirliaiii'.'

SIriimiitiiiiofiUii limn I'lirks. at all iif thi' wrll-kiiiiw li Imalillis ".

Strniiiiiti>iMiri Itii ilorn iniiiutii I'ai'k?*, I)urhaiii.

Ill iiiiiilonlrniiiii ii'iiliiliii II l'ark'<. IJciia.

cAvrdAN (;u(»ii'.

<;k\khai. 1)Ks( itii'i iii.v.

"CaytiKaii nr''"!' i^' \fvr iiM'd to iiicludi- alt tlic Silurian sc(tiini'iit> in

(Mitario alidvc thi' tup ut' the (iii('ii)h (InlKinitc. Tluis in the HiilTali'

M'Uinii, the foriiiatiiiii* included art', as rcconnizid liy Hasslcr-, tlii' Salin.i

I ifpifsfiitcd tiv the (aniillus slialc), the Hcrtic watcirnnc, and the Akrim
diiiiiniifc, the latter currt'lateil with the Cdlilc^kill iif eastern New \'iirk.

In the Detroit River reniun tlie Saiiiia a. id tlie Jiass Island series arr

iiicinded in the CayUKan Krunp. The CainilUis sliale division of the Salin;i

is well marked in tliis western rejjion and it is ]irol)alile. as will lie seen lielow

that the Mertie and Akron dolomites of the east are to lie correlated with tin

!{aisin Hiver and the Fut-in-Hay dolomites of the Bass Island series, anii

cnnx'fiuently, contrary to former nsane. this series helonfjs in the CayuKan
uroiip.

The lack of outcrops and (j*""! sections is the principal difficulty im !

with in Working; out the stratinrai)hy and correlation of the Cayunan forma-
tions. This diflicuhy is illustrated hy the scattered occurrence of outcrop-

as shown on Map I 71 "i.

SAI.INA KoKM \ri()N.

/^r.sT/'//)^ii/(.

The Salina, a> il- name implies, is the salt and Kypsum-lieariiii:

formation of New \drk state ;nid tlntario. The deposits of Salina ai;'

represent special conditions of sedin-eiitation, which according to (irah.'iu

and < )'('oniiell. aii' i)r(ilialil.\' those of an interior liasin, to which the At hint n

ocean gradually Raineil freer access until the commencement of the emii-

Kcnce of the continent as a whole, wliich closed the Silurian period.

'rniM'T^ilv of Toronto
-'t S. Nat. .Mus. Hull.

-tu.ii,-, r;.-ii

.'. vol II. VMr,

S'> i, I'ji:.
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' •iwillii-. Shal, \l, ml,,

II iIk

Ih-H-iiiiliiiK. 'I'lir < 'Mtllillll- -li til.' I. Wi-t inciillii'l' uf till' >:iliii.l
lullllMtUill nf OlitMli..; it r.M- lllir,,li|,,illlMl.l\ on the (lll.'lpli i|n|,,|||llr
III. I i> i.viiImiii ...tilurmMlily li\ ih.- IS.iti.' wa't.Tiimf in ll,. ,.;i«i ,•,11. 1 tli.-
Hi-- I-IiiihI -.lie- in tlif wi'«i,

i;.--.nli,ill.v :i tcr.y or crc..n <li:il.'. tlii^ :ii,'inli.T .onliiiii^ tiU.. \„;U ..f
"«''l'''" '""'"I" '-• '••TK' 'I.'IM.MI- ..I' KVI .11.11 ill til.' VmII.'V of (ll'lll.l
nvir l..'lw..<'ii i':,i|. aii.l tli.' vi.inify of Cavinja. and .'xl.ii^iv.' silt li'lio-il-
III |mrt> of N.'w \ork Mat.' air' in tli.' al'.-a .'i.lja.'.'iit I,, lak.' Ijiin.ii fioni
Kiii.'aniiii.' -oiith to lake St. ( lair ami iirar \Viii.|-..ii.

'I'll.; .'Iiaract.'!'- of tlii- .rmation art' illn-t rat.,! in tli.' IoIIoxmih.
il.-rllplloll- lit -I'l'lioli:^. alul I'iKllri' I.

A .li'ili i'onfr..ni north MutTaloa- 'tcriirclf.l l.v (lial.auuiv.'^ a ..itioii
III tli.'Cainilius, ;{S7f,..'t thi.'k, wlii.li !..,iii.i..s, in a>.Tn.linu okI.t: ifvp-iiin
;.ii.l shale, niott l.'.l an.

I in streak-, L'!M) f.el : <'oiii|.a.'t shal.'. :< feel : -hale an.

I

limestone, 4 teet: .lark limestone, 2 f.'eti.lrali shale ;in.| thin Kvpsinii ,Vs
l.'.'t: shale ami nyiisiim, 7 feet; white i;y|)-iiin, 1 f.'.'t; shale. I foot ; wiiite
uypsiiin. 12 teet: -hale. J feel

: pur.' while (jytiMiiii, HVet ; ..verlain l.y lli.'
H.Ttle walerliiiie The Im.I- peiietr;ite.| in Ih.' uvp-iim iiiiii.' of the'.M.i-
I'li-tineCoiiipaiiyat ( 'ale.loiiia are in asei-mlinu or.ler, a- f..llows: :i inch.-
<il uypsiim: \ feet ..f .lark Kiey, imp. ire .loloiiiiii'; ;{ f.'ct of line whit.'
nypsiini; 10 feel , lirown .lolomit.' coniaininti -ome nvpMim: 7 feet of
i;yp>um with thin. Imiy partinn- ami limy aceiimiilat ions; \ jVcl of mix.'.!
ilul.iimte ami Kypsimi: ;{ f. .'I of inipiir.' .i..lomite; i) f«.,.t of Kvp>iim mix. '.I

uith dolomite. The weath.'re.l .xp.isiires .,f shale al.inn ( Ir.'iml river ar.'
ur.y-tjreen in colour and generally >ofl and fissile.

The upper Caniillus shales ar- repre.sente.l hv pia-ureen I.) ur-'y,
liaikly shale in outcrops alontj Nia(f.'ua river KH) v;irds north of the
international hr'djre at Uridnehiiif.'. Dm. In.li.'ati.'.iis <if uvpsiim are
s.'en a little far. her down str.'aiii. The hesi of the northern' s.ctio. is is
that lielow the lirhlne over the hraii.'h .if Saimeen river at \yt..ii In
:t>.'endiiiK "ider the section i>: } fi'it ,if hard, linn -hale; I feet .if iniid
iiiii'Vi'ii .lolomite. hreakiiiK \ ih coiichoidal fracture; » f.'.t .if hard, thin-
I'f.lded. huff dolomite with bituminous partin,s;s; 2 feet .il hard, hrown
liolonute; 7 feet <if finn, hutf shales and thin .lol.imiles; II feet of thin
fi-si!e. trreen-weatherint; shal.'; J tVi'i of 11^111 huff .lol.miit.' full .,f iiiiniil.'
cavities.

.\iiotlier .section :'. the liaiik of a liran.'h .if the Sauni'en river, on lot
Mt. concessi.iii \1. Normaiiliy t.iwnsliip. (,rev couiitv, is as fi.ll.iw-; :{ fret
-hale; 10 feet har.l. m'.'V .l.il.iinite; 12 fi'ct soft shai.'; la tVet of iio.lular,
liii.n shale; 2 teet irreen shale c.iiitainiiDi red patch. s. prolialilv oriKinallv
:ill r.'.l; 2 l.'.'t .ll buff dolomit.' (cal.'iliititei; 2 feet of ureen-nrev. impure
'l.'lomit.'. This is the only l.icalily kii.iwn to thi' author \vlien''i'ed shale

'"'* 1" " <':itnillus shale oiitimp. Tlu' r.'.l shal.' was pr.ibablv iiior.'
.•Meiisive than is shown, the red beds beiiin larn.'lv de.ixi.liziil bv'surta.-e
wiii.r coiit,'iiniiin limiiic acid .lerived from plants.

In the west bank ..;' SauKeen river below W alkertoii. .it the crossin"-
I'l Hie line between conce.ssions III and IV. about Hi fi.t .if nodiila" cre.'ii
shal.' is .iverlam by 20 feet of buff ilolomit.'. b.'l.inuinfr l.i the Hertic Xkimi
ili\ isimi.

i
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'I'hr tiitjil tliii-kiirMH <f tlir Caniillus slinlr at Dflhi, Norfolk ('(ninfy,

iw :uit ft'it; mar l.oiiiloii hr tliickiii'»». iiirlinlitiK I7<l fiit of r«alt. in 7.')()

fict; ill Dover township, near lakr St. (lair, the thirkiu'SM varies Ix'twcni
.'>,'»0 anil 7J.'i feet, the least thickneKs Ixiim where the utitierlyiliK (iilelph

• lolornite is thickest and licr r>r.i(i.

The varyiiiK tliiekm -.m of the shale an 1 the irreKiilarities in the umler-
l\iiiK formation aie .iiKKestive of wariiiiiK, itplift, anil enmion at the end
of (iilelph time, as ilescrilieil tiy (iraliaii.

Origin of Ciniiilliis Shiilf.

(iniliaii ha.s iinnie a eHrefiil study of the ori)(in of the ('aniilliis shale,

with the eoiitaitied salt and K.vpsiim. and eoiichides'

:

•' .\t the elose of the Nii^rara period, there appears to liave Keen
an elevation of the ci eiit which coiiverteil the (t.eatei

part of the interior >iliiric sea into a vast partially or entirely enclosed
Imsin. This elevation appears to have heeii accompanied l>y elimalir
desiccation which hroiiirht alioiit a rapid evat)oratioii of the waters and n

coiiseipient increase in salinity. Thus this ni'<'iit interior water Itody wa-
chanjied from a richly peo|)l( d mediterranean, to a lifeless hody of intensel\

saline water, a veritalile Dead sea The clastic strata of tin

Sr.lin.'i series were prohahly deriv.d from the destruction of the sedimeni-
whicli were formed during the early [MTJods of the Siliiric and durin"
preceding periods they may in fact lie re(£ar('"d as c

solidated ar^illo-calcareiius muds derived from older limestones aiei

shales."

The salt deposL.i of New Y irk state and the much (jreater denosit-
of the MichiKari hasin, whose eastern rim includes the Lake Hiiron-Lnkt
St. ( 'lair renion of ( )ntario, were evid.'iitly the result of extreme desiccatioii

ill isolated liasins. Deposition of cypsum took place as its saturatioii

point was reached, and later the salt was deposited. These deposition^
alternated, responding to more or less periodic inHo>vs of water and excess
of evaporation. It has heeii determined that salt conipii.ses ahout 77 8 per

cent of the solids containeil in sea water and calcium sul|>hate comprisi -

3 per cent. The latter, howeviT, lie({ins to prei'i|)itate when HO jiei

cent of the water is evaporated, salt not heinn deposited until W.i per ceii!

of the water is evaporated. It is clear that in cases of extreme evaporation
the deposits of calcium sulphate (gypsum and anhydrite), because of it^

small content in sea water, will form very insinnilicant deposits compareij
with that of the salt. If total desiccation took place the deposits wouM
lie in the ratio of 3 (i jiarts liy weight of anhyilrite to 778 parts hy weiirlii

of salt. If just sufficient water were adiied from time to time to tin

evaporating hasin to prevent desiccation reaehinn the stape necessary h<

deposit salt, calcium sulphate would continue to he deposited and importani
lieds of anhydrite and nyiwrnn v\mid he formed, as was the case in parts
of New York stato ami the Paris-Cayuga section ,)f the Grand valley
in Ontario.

BERTIE WATEULIME FORMATIO.V.

Description.

The Bertie waterlime formation is composed of thin-hedded dolomite.^,

jointed waterlimes, and interhedded, dark grey shale. ^ The lower contact

'.V Y. State Mus. Hull. «, pp l:'7-S.
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.1 ill ^i>nn' rn-i-, |Mrli;i|t'. tlif 'rniitini. Wlnrr ihc Hcrlif i- lurvpli il.l-

ix'iiriiiK. 'Ill' rii ' v..< I'viilciitlv i|<'|i<i^iti'i| iilmvi' -im-I-aiI. !i> ;i ri\ir II.mhI-

IiImIii ,iIi<I "illiai-, i.|l ili'ltti i|i'|>i)^il. Suittliwiinl .'iikI lai . rully tin' 'iiiKKiUi mio
|i:irt of tlic i|i'll;i i-.'irrir-< liu or iin I'lirvpliTiii r'iii;iiii>.. Iiiit murr niarmr
iirKlitii''lii''<' rii.it llir Hirlli' riir\ plfriii-* iivicj in tin rivir !> llni- iinli-

I iiti'il ....'"
All <'iitjrfl\ ililTi'itiil viiw lit' il lor i» i.-ikiii li\ liiii'iji'Miatiii' wlm.

iliir (li^ru««iiii{ (
>'< 'uiiiiiU's arKiiiiiriit<i nml rifutinn tlic >iiBKt-.tiiiii that

till' <'iir.V|iti'rii| fraKiiii'iitK liacj liriftiil liitii tliiir prrxnt puMt imi, miiii>

up aw I'iiIIiiwk:

Till' Itiilhnlii ithi.s lias liciii provnl ill tin- papi r ti> lie a Kiiuij si».||i-

uraptiilifc ul ihc' KcriiH I niiiii:ili-<. It iiri-iii«. in tlu' wa'irliliir in -pli'nilii\

|irr>.rrvn| cipliiriial >tnck- vvliii'li raiiiiut have ilriltnl any di-taiiri'. Tlic
l.iiiilitttis and lldnniiliiinu h riir in ciTtaiti lavrr- in Mirli iininrii-"' <|ii:iii-

iific-* that they an rtaiiily in tlnar prxpir «iiiri)iinilinKs wlnrr Iminil

At any rate tliiTc i"' nut in tlic utndf a> I'liiMaKi' ul' tin- Mciiir
uatcrliliK' a ^iiiKJi' Kriiil^ that cuiilil l>r i iiii>iili'r<'i| a- imliial i\ i' "i ,i

lii-hwatiT I'aiiiia, ami all tlif'-i' inaiiiw fiiriii^ arr fuiiinl on the -aiiic -l.li~

uilli till' I'liryptcriils, »<> that an altcriiMtin'i cit inarini' ami tic'^hw airi'

' .iiiilitioii- caimut Im' a>>iiiiii'(l rithiT."

'{'Ill' alxtvc «iiiiiinari/i'> the (|iviTK<'iit upiniun- m- to llir pnilialilr

• iiinin (if the ivpical Mrrtic hcd^ where reiunni/ed liy faiinal eviilenn.
LUiwhere, they lia\e lieeii delertnined hy »trat luraphie and lit hiiluiiie

iviih'iiee and appear to he -.eilinients deri\ cd fruin iiider rock* laid duun
in a shallow sea. The water was prulijiMv t ally and luu liMldd.s

til lavipiir the devehipimiit of di\er-ilied life.

\Klin\ jinl.oMllKi l<iH\l\lliiS

hv'tfi I iilliiii.

M

111 I he lenient (|iiarr\ at Miitlalu .iImpui 7 feet ni liiiht K'e.v . niiiiil.d.

-"iiiewhat niidiilar diiidinite rests mi th- iiertie walerliine, and is ternii-

ii;ile(i ;ilMiVe liy a dei'ideil eriisiiili slirfaee ilpiin U hicli lie lenses of ( Irisk.iliv

indstdiie .and lieds cpf Omimlau.a liniestone. 'I'lii^ is the .Vkroii duloiniie.

""iiKill eavities are euinimiii in the Akron, which h.a- in jiart wav\' licdilinu.

.I'ld ciintains ('i/ii/liiiphiilliiiii li!/ilrinili<-iiiii and Scliiicln rli lln Inidriiiilnif

-•!• llclllWl.

The .\krnii diiloniite w,i> n.aincd hy (irahau- from its oeciirreme at

\kioii {"alls. e;ist of Falkirk. New York. Here, a- seen liy the .antliur,

ill. Akron, which has w.avy lieddinn, is ahout .1 feel thick, iiiilit Krc\ in
' dlotir, somewli.at nodular, linc-)jrained, and weathers into a jiilled surfaie.
T!ic underlying hed of Hertie waterliine was formerly huriit to natiir.al

I'lik cement. The overlyintj formation is the ( »iiond;i>;;i, Kiit the ••ontact
1- ' \i u and the disconformity is not evident.

.\ Hood section of the .\kron ilolomitc occurs at the (piarry near
ill. -choolhouse north of HidKeway. lot I, concession \, Mertie township.
WVIIand county. Here the total thickness is iilxnit 7 feet. The ch.ir.i' ter»
are .•ihoiit as at MufTalo and Schiicln rlella hiiilntiilii-n and ('nitlhiiphijlliiin

'Il.i.l.p 115.
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I

hxjilrauUcum arc fouiul. A simihtr section occurs at a quarry on lot 8,

conc<'ssion XIII, Hcrtic, where Onondaga limestone overlies the Akron.
At Hyng near Dunuville, in the Municipal road-metal (juarry, o to

7 feet of Akron dolomite is terminated above hy an irregular erosion
surface upon which lie lenses of Oriskany sandstone. The Akron consists

of thin-hedded, jylocky calcilutite of mottled grey colour, and rests on
hard, grey shale. .At the John Weber quarry near liyng, on lot 10, con-
c<'ssion I soulli, Dunn townshi)), the Akron aiipears to be 1.") feet or more
thick, but the l)oundary between the .\kron and the Hertie is not easily

drawn.
The outcrops west of Dunnvilli', not easily divided into .\kron ami

liertie, .-iri^ described below. .\s will be seen on Maps 1714 and 171."i.

a number of outcrops of the t.' ,)er <'ayugan dolomites occur in the vicinit>

of Cayuga west of (irand river. The best and most representative section

i> hat north of the road in the river bank, on the fronts of lots !?, 4, and
."). Hiver road, Cayuga, South, townshii), Ilaldimand county. In ascend-
ing orcler the section is: Camillus shale consisting of 12 feet of light grey.

tliin-i)edded dolomite, and 8 feet of grey shale including ;t 1-foot bed
of waterlime near the top; Hertie-.\kron consisting of a ;5-f()ot inassivr

bed of light urev dolomite, and "2(1 feet of light gri'v, blocky dolomite,
overlain iiv ciierty Onondaga dolorTiite.

At Springvale, an S-foot section is exposed in a (piarry, the lower
.'» feet of the beds being thin and blocky and the upper ;5 feet lieing on^
m.'issive bed. The <'olour is light bulT. This stone was l)urnt for liini

by Mr. Winger, who ^ays that it burnt to a strong, white lime and th:ii

it was u<ed in the i)uilding of the convent at .Niagara I'alls, New York
The w.'iterlime bed is said to lie just below the exposed rock of the {piarr\

A short distance .southwest of Springvale. the Springvale (l)evoniani

>an<ist(ine occurs, limiting the Cayugan above. Other small exposun ~

similar to the above occur south of Springvale.

-Miout 2 miles east of Hagersville, at a cut on the Michigan ('ent'':il

railway near where two roads cross, 8 feet of thin-bedde<l, jointed, cream-
coloured, fine-grained dolomite is terminated upward by an erosion surfai .

on which rests cherty Onondaga limestone.

.\t Innerkip, just south of the station, stone was formerlv
from a (piarry and burnt to (piicklime b,v the aid of natural gas
was struck on the (piarry site. The fa<'e of rock now exposed
water is S feet high, consisting of light buff, fine-grained dolomite,
lowest lied, which is very (ine-grained and iireaks with conchoidal fr;ictuii .

is ;i feet thick and is overlain by a thin lied of green, glauconitic, dolomitir.

very tine-grained s.-indstone. Ij inches or less in thickness. The bei!-

above are thinner and weather into nodules. The main sandstone 1m !

lies on an irregular erosion surfai'c, and streaks of sand occur (> inclh-

lowcr down and also in cracks at a .--lightly lower horizon. The IItim'

burnt from the stone in this (piarry was grey.

Two specimens of Whifidddln proxxevi (Irabau were found just ab(r,r

the sandstone. These consist of moulds of the interior of the shell an'l

the sinus in the pedicle valve is not well marked. The specimens comp;in'

closely in size and other char.'ict(>rs with (irabau's illustrations and descrip-

tions. Had the fossils occurred below the sandstone it might be a.ssuni.'l

that these beds were the to]i of the Silurian. The sand is ])robably, hmv-
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ever, a forcrumicr of the Sylvania which has hccn (lc|)(>sitc(l on a limc-toiic
surface scoiircil hy shore cuiTciits (luring a |)ai-tial retreat of the sea. Tlie
presi'iice of Will I'll liUUii iinissi ri in tliese l)i'ils currehites them with the
Kaisiii Hiver (loh)iiiite of Ohio and Alieliisaii. This oiiteroj) forms a link
lirtweeii the Akron ih)h)mite and the Haisin Hiver dolomite, which as
i'xi)iained l)eh)\v are thoii^lit to he of the same a(ie.

As mentioned ahovi' uiiih'r "Camiiiiis shah'", al)out (i feet of fine-
frrained, cream-eoUmred (h)h)mite is exposed in fh<' lied of a small trihiitary
eiileriliK Saiineen river from the west just north of Walkenon. Along the
Canadian Pacific railway, just s<iu1h of Walkerton, liinf dolomite with
hitiiminoiis partings contains Lcixnlitins resemhliiip; altaiihs Crahaii and
\\'liilji(i(l('lla siifaitii (\anuxem)? In the east hank of the Saugeen, at the
crossing of the boundary between concessions 111 and I\', lirant county,
aliout 20 feet of hutf dolomite, fairly thick-hedded iii the lower third aiid
thinner-hedded above, overlies nodular, green shale. The dolomite is

<liiise and fine-grained, suggesting the characters of lithographic stone.
The best northern section of the P.ertie-Akron is tiiat exjjosed along

a small uninajiped tributary entering Saugeen river from the west just
M)Uth of the line between concessions \II and VIII, lirant township, and
aiiout 2J-iuiles north of Walkerton. The section is as follows, in ascending
(irderfromthebedof the Saugeen up: 4 feet of buff dolomite in 1 t(, 2-inch
iicds; a covered interval of about .i feet; ") feet of thin-bedded, buff dolo-
mite; 10 feet of buff dolomite in I to 2-fo()t beds, 4-foot massive bed, fine-
grained and hard, formerly quarried and burnt to grey lime at nearby kilns;
1 foot of soft, yellow-weathering shale; 12 feet of dolomite in beds 1 to 2
feet thick. Small exposures of rock referred to the Bertie-Akron division
occur on the Teeswater river about 1 mile below Pinkerton, and on a
tributary of the Teeswater one-half mile east of I.-radley.

Fautid

.

The fossils contained in the Akron dolomite of New York as given
•y ( Irabau' and corrected by ("hadwick, are as follows:

ri,.V\TS. Xiithilophycus crasaiis (I'l^nhallowi Imrizoii doulitful.

.i.STiiozoA. Ci/alhophyllum hyilmuliciim Simpson.

BKAcnioP()l).\. Srhurhertrltn intirdrinhi (Hall).
iSpirifer ericiisis ((irabaui?

H.\S.S I.SL.WI) SKKIE.S.

Dvllnition ami (Irnend Lhscriptidii

.

Crab.'iu has applied th<- name liass Island series to the dolomites and
l^lialcs of Ohio and Michigan, lying iietween the to]) of the millas >iiale
las recogmzed in that region and the Sylvania sandstone. His subdivisiotis
Jan., m ascending order: the Creenfield dolomite: Tvinochtee shales;
- i'.-iii-Hay dolomite; and Haisin Hiver dolomite. These divisions were
ludied at widely separated localities and tlie boundaries and relations

^iiv hi'uce not very well known. As seen in Figure ."), the thickness of the

'N V Mua. Mem. 4.5. nn. 2.«-il7
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B..S Islan.1 series ul..n. IVtroi, river i< fn.n. SM^ «> ;i75 fee,. Ti.e fullu-v-

i„, '!;;-nVV""-'7'/'•;""
J,;-:;!'^;!:

';;;; .ilv ""n-l-aae-l, .lrnt.-eol..ure.l on
The C.reenheljl .lolunute > '

\'^; .\ ",^^^,,,. n^ ^n.ltest thi.'knes-

!:ti;™;s,:-oM::s''is;;;- ':,!|;r;,*..t. u,.,<^.< ... <^ ^

(loloniile are:

Schurl„rl,lh hn.lraulim (Wl.ilfirl.li.

Hiwhlln (?i ((!nn,JiMio) »/„/yi. /./*(.> il'.ni.

y/iH-W^i (?) ((ir,T,if„Uin) n,.s(--.,/(«(.rMhaii.

I'cninimriis ;»s(ii'is H hilful'l

(liorizim (U)iil)lfiili.

Wh II I'll I'll ll'i suhxiili-iita (.•rtih-M.

Whifliil'lill'i riiliimldia (W liittirld).

Hhiim-lioKltlrit iirwformnyo iUMnM.

Camdrolarhia hylmnUni (W lulfichl).

lAjxrdlll'i nliioiiini.t HassliT.

I.rin-rilili'1 (ingidlfi ra \\ liilll«'l<l.

^>/i'i( '"OxriVc.s? ijhiinnitn^i dnibau.

are /,r7>f'''"" """ =""' ='
^1"'.''"'' "^

!' f 7 'n'. tlian (iO feet ..f massive

ot.laine.1 hetwe.'.. 87 and KW fe.l Ik'Ionv the

Detroit salt sliaft.

1 ii\ n^i.>^ r^ -

Svlvania sandstuiie in tl

PI KSTK. Siihacwcocnlv.^ aUwui-aliis
( '.rubail

.

imACHlol'ol.A. rhoMo,,. vi omia H:.l 1. . ,

Sell urlierl< lilt hnilrniilicii (\\ li tm

SrhiKhrliilii inlrrslruilii (Hall)

Whiljiihl'llii liir.isiri (irabau.

CiuiiiiriiUirhid sp.

I'kniiKi lii'iii (''raliaii.

CiMiiitiihiirit iliihiii (Halli.

'I'llliiKiii' I sp.

MoilliDiiiirfihii s]).

il).

I'Ki.Kin i'iiii\.

(iASTUnroDA. K:Uiin<irii> niiiiiilii (Ilulli.

HiiloiK'i tlircr sp.

,vvUKU<vim\.C'id«st,iiinar,is „n,,hs • 111 miit.>'-

osTitAcoiiA. J:!"I< "I'I iiio„rn<„^,s (,rah:ui.

Ocriirii !(('(<.

N '"'""'"-':- -^s'^rit^iS™';;^;^"'--"
witli tlie Bass l~lan(

M„li (;,-<.l :i .1 ISl"!. Surv .
I'ul.. N
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Inncrki]) ilrscrilu'd alxivc umlcr Akron (liiloinit

( ';tn;i(li:m isliiiidy mid rcffs \v('>t of I'd

•ks f< liiiK til

IT island i"li(~i' inland- arc onlv

stiort distaiici' from I?ass inlands, from wlnni'i' the .-tries iianic was
lil:iiii!'d, and arc dcscrilii'd 1» low from a hricf stndv made of ilit-m l>v

author.

11(11 island, .vliicli is iicari -t I' isjaml, i

x.t'llt. fitted out with ehll> hetlses,

li'valion is hetweeii 1(1 ami l.'i feet ai)ove the lal

a flat, jiaik-iike i-l,-ind

if I or a acres i dock. et( lt^

1'

Innhe-t

me trees eolisl-l intl

if elm. maple and liackliirrv furnish aluindaiit liaile As mi)ihi

\\)i rted f

.1

rom its ex|n position. Hell island is underlain liv resi.-taiit

k a ileiise. liiie-firained dolomite- T le liest exi)osure is on the noirth-
foUowini; section is exposed in ascendiny: order: 'A fi'etwe-l side wliere

(if massive, uneven weal lierinn, (ine-nrailied ilT dolomiti' ciintaiiiinK

leroiis specimens of W'hiljii hh Hit jiraKxtri (Irahail and a few speciniel

if lfliiinchiisi>irii iinrfoniinsii (irahau?; I foot of li(;ht tirey. laminate

iliimite; 2 fei't of massive. hutT, fiiie-nraiiied (l)loiniti i-t of

i;;lit hrown dolomite coiitainini!; 1 inch or more of sand niiimled with the

diiloinite near its hase Tl lis ;!Uid. which makes up ahout half the materia

(if the thin l>

v.iiiia sand.

at he rs into r<

if tl

li.'f. d si lows the characters ot the >vl

At the to]) of the section is a '2-foot lied of diMise, tine-firaiii

(loliiiiiite coiilaininn vu(is of celesrite and weathering into a scraj;t;.\'

ik with nu
l(l(Mlit^

ni'Toils irregular sjiaces. The strike of thi diiiK at this

liout east. 20 degrees south .and dip south (i denrei Thus
the strata exixised at the extreme eastern en<l of the ishind are lower in

tlic section than those just dese'rilied, about ."> feet more of the lower

issive lied I einn expost'ii

Hi« and Little Chicken islaiK re reefs washed hv t le wave:

\ccpt in the calmest weather.

Iiiniit

ICas'i. Sister, the largest of «he firoup of islai

rlv cultivated. Cluli ho
Ids. IS low aiK ilat

ire situated near the southeast ei Id aic

trei's planted some time liefoic were stni)ij:linir with weeds in Sei>teni-

Imi-, 1(11 I. A fringe of •kl.er ry. niaiile, and wild jria| the

aliiillt

A gravel liar ahout .") feet high is jiiled up along the south side,

travel lieing in general umler 2 inches in diameter and ceuisisting of

(.) per cei t d( omite and 2.") per cent granite, etc.

.\t the western end of the island a small syncline occurs w ith.l irection

i .ixis ahout north 40 degrees west. The dips toward the middle ;iie ahoiit

.' til :i degrees and the width of the syncline is only ahout .")() feel. 1-A[io-

>ilics to the east show huff

pii s troughs 2 feet wide an
omite overixing lailitic doloniite whnh occii

I foot deep in the underlying rock, along .'in

(All.

ti'.ll 11

(1 length of 4 feet. This oiilite corresponds closely with the descrip-

f the Haisin liiver oolites given liIV (iraoau. I'artl ler west, tliili-

ite underlies oolitic dolomite ahout 2 feet in thiikiiiImiIiIiiI, grey doloin
111 luw. to the east, dark massive rock is exposeil containing numerous
s|i(iitn(ns of \Vhiljid(t(U(t prnsscri Crahau and a few specimens iniie

nlisiivid.i of Spiriffr oliiociisis (Irahau. The extreme eastern end of the

i--l;iiiil coiisL-ts of a dome of rock, ahout oO feet wide, extending nearl>

St. (llacial stria' here run a Ik ml IS north of \vi -t.

Pmliahly not more than 2.") feet of strata are exposiil mi the island, the

expiisures at the west end representing the top and those at the i ast end

!' piesenting the bottom of ilie seelion.

i.r.iliau uiui sLciz, r. p. ::ii.

.)72:57--7\
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Ni'itli Ilailiimr. tin' sucillist of llic isliiinls. is alimit :{(l(l y.inis long

i)y ")" yards wide, mill is cDViTid with liai'kbiiiy and niaitic Ini's. 'I'lii'

slidics arc rocky except at tlic cast end wlieic tlic lock is covcicd witli

ttiavcl. Alxnit (i feet of licils arc rc()rcscnfcd on the isiainl, cunsistinu of:

lidhl KVi \ dolomite in il-inch lieds extending liclow the water; ".' feet of

arena, colls dolomite with an irrcfiiihir upper surface; and a inassivi' ;i-foot

lied of dense, urcv dolomite at the top. 'I'hc remains of a fossil were .seen

in the upper lied, hut no identification could lie madi'. The heds lie

nearly Hat. The w.ttcronthc south side is dec|) to the shore, that on

the north si<le hciiis shallower, (llacial stria- on the north side run about

S decrees north of West.

.Middle Si^t.r island is will woixlcd with maple, hackherry, and elm
and has lone li''<'ii '•'^''<1 "^ •'' f'-^hint; station. .\t the north end. and on the

southwest, the rock is overlain hy travel. 'I'he hest rock exposures are

on the northwest sid<' where a l()-foot section occurs, consistiim of ti feet

of thin-hedded, liiitT doloiiiite and I feet of line-drained, tlcnsc, hulT );rey

dolomite at the top. which is irregularly hedded and contains frajinicnts of

Wliitjiiltldlu proKxi-ri (irahail. Strata at the southwest end strike east

'20 (Icjjrees south ami dip south (i decrees, (ilacial stria; at the southwest

end run due west.

Fi'iu the fossil evidence, there is no doiilit of the ( 'ayiinan a^c of the

dolomites of the islands descrilied and from the i)resence of a sand streak

in the doiomite of Hen island, it seems iirobaMe that the Sylvania sand-

stone itself was not much higher up. The dose similarity in the litholou\'

and fossils of all the islanils sUKfjests stronnlv that the same horizons are

exposed on them. Thi.s supiiosition is further supported hy the fact that

the islands are probably on the strike of tin .same beds as a slight bendinj;

to the south of the western extension of the strike of the beds of the more
easterly islands would include Middle Sister island. In other words, these

islands are a remnant of the upturned ed(ies of strata which alone in tin

whole formation were hard enou>;h to resist glacial, wave, and all othei

erosion sufficiently to remain above the lake-level to the present time.

Of the fossils, Spinfn- ohioeii.si^ is found in the upper part of the l*llt-in-

]\i\y dolomite at I'eacli ])oint, Piit-in-May island; W'liiljUldcllit jinis.^dii

is characteristic of the Haisiii Hiver dolomite, beinp found throiijihoiii

the section of this formation in the Detroit salt shaft, and also at New Port

and Monroe. Michigan, and at I'eacli point. Piit-in-May, where it is thouuhi

to mark the base of the Raisin liiver dolomite. Uhi/iirhosi)irii pnvfoniKisii.

doubtfully determined for Hen island, is described from the (ireeiitieh!

dolomite. The positive evi(h'nce thus points definitely to the Raisin Uivei

a^o and correlation of the strata exposed lui the islands. The oiilite founi

on East Sister islam! is apparently identical with the Kaisin River oolite-

described by (Irabaii and is a further indication of identity with the Raisin

River ilolomite. The sandst<ini' of Hen island sug(j''sts that the beds .iiv

He... the bas(> of the Sylvaiiia sandstone and lience near the top of the Ivaisiii

River foimation. N/'"''/''' ohiiwii.sis. on the other hand, su)i):(>sts correla-

tion with the lower |)ortioii of the Raisin River dolomite, for this sjiecies i-

found in the be<is at I'each point whi<h (irabau placed at the top of tli-

Put-in-Ray dolomite, but which may belong to the base of the Rtiisii

River, as WliUfuhUlla pmsseri is reported from the same place and th

latter is exclusively a I{aisin River species. l( Hen island represents strai

nc:ir the \r,p nf the Rv.j-^ii! P.ive;- dojoir.iti-, there is plenty of room for *!:

ivrv";?
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)ifioit IJivcr >.n.s. known t,, !„• tlijii .msI .,f |,,|<,. St. ClMir. to out.inM
li.twc.^li this islulld un<l I'.lr,. ishitl.l wliirli consists of lurks ..f nnoil(lii;'i

f-.
I| I'liiy t"' not.Ml that thf .listancc linv is less that, that hiturcn

I ut-iii-May ishui.l and MuhWv islan<l (( )non.hiKa i. within which chslanc
the IJaisiii IJivcr as well as the Detroit |{ivcr scries mii-t outer.,),.

Cornliil,,,!, „f lin-lir mi, I M.rnu l'„r„iitli<>r,s irilli Hi, />'„,v,v /.v/„,„/ S,n'<s.

It has lic'ii sh'iwn al.MW that liaisin K'iver (h.lonnt itcrops at Inner-
ki|,. aiel t ns l.,cahly is a eonnectint; link heiwcen the regions occiipid
l.y w,'ll-.|eliiie,l .\kron an.l Bertie ,|o!. mit,, a, ,.1 the liass Islan,! s, rie-
Alt loiitih positive proof is lackin-, there isasironuiiMlication that the.Ak.on
:iii'l the Kaisin liiwr .lo|..niit"s are fo he correlated .at least in part 'I'lie
pn-enceol Siliinlwrlrlli, nilcrslriala in l.otli formations supports this corrc-
litl'rn and the somewhat el(,.se relationship of the \\lnlll,l.l,lh,s of the-.e
Inrmatlons is siitrncst ive. AKaiii, the p.vsence of I., ,,rr,f,l,„ „lt„ (C.nrad)
.Hid I- II I- II, ,1a- Its iiii,-n,,,tliiil„iiis Hall, in the upp- heds of I'lii-iii-liiv
uhieh m.iyy,.t have to I.e con.sidercd hasal Haisiii Hiver), ;ire clear evidence

ot .Manhtls ammties, since l„,th these .species ,,ccur in the .Manliiis ,,f New
>ork.

If tlu- Akron is tu h rrelated with the K,.i>in Kivr formation
HI. ludMiK the u|)per heds in l'ul-in-l',ay island, it would he natural to cxpe.t
ih.il the Jiertie iniKht I.e correlated with the I'ut-in-Uav dolomite if ihi.
lie-, just heiow, and tiie 12 let of wateiliiiie found in the lower third of
the >ectlon at Put-m-Ilay is very sll^^^c-.tive of the Hertie l,ed>. There
i~ a -troiiK prol.a' ity that the Akron dolomite of New York a- -stated
.d'ove, IS to he c .|ate,l with the l{ai>in Hivcr ,h,l,,iuile, and that' t'e
l.crtie Wiiterlime may he correlated in part with the l'ut-ii,-Mav dolomite
II ih<' latter has the relations a.ssi>r,icd to it by (liahau) and in" part with
the lymochtee shale and ( .reenlield dolomite. Th.at th.' hasin of ^edimeii-
[Mtion ill Miehnranand < )hio was .h'ep.'r than that in New V,,rk, is shown
I'V tlie lliicker dolomite deposits,

I'rofessor (i, II. Chadwick di-^aRiTcs with the ahov conclusi.,,,. an.lellers the following alternative correlation
Heheviim that the l',.t-in-Hay dulunnW i> ahove the Kaisin Hiv.r

. .

omite rather than helow, as d.^scrihed l,y (Irahau. ami acceptiiu, 1 ,

-
I ^^V;?''""" f "p ';^."';/^'^';"l

''"'"""^t" ^^i"' "< liaism Huer lolonute,

kill, h. ly.m.chtee shale with the upp.a- Hertie (his Williamsville and
I

^.".l^l' ;",1-' <i>v.sion.s, and the Creenfield dolomit, .vith the lower M..rtie
alkirk and jierhaps Oatka divisions

Hi.- t:iMe is as follow.:

Di'Irciit ro^'iijii.

i'^i-in-linj (l..li,ijijlc .

li ii-iii Kivor (Idldriiitc
'.VTU'lclltlV ,'<liiilc

'i'<nri,.l,|,],,I„„,iu..,

Wc.-tlTIl .\,w \,.,k.

I.I.MCI Mnrilius=--C„l,l,.-kil| .l.,I,.„ii.,..

'"lii.iinil.mi" »;iliTlini('
.Vkri.n (|i.l.;iiut|.,

.
Wiliiaiii,-.villi- waliTliiMi- an. I >iv.i[f.

|.'^ca,i:i<|ua(l.i linn slialc.

./Kalkirk .|.,l,,i„it,.

?< ).*it lia ili>l(ii?,it».,

."^alma lornjatiim— ^llal(', ct.'.

Hi-riii'.
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This ci.iili'iitidii i- -iippiiitc.l liy llic prrsnicc of tin' Miiiiliii- -ih in-

h'lirnlilKi iillit. iili'l Enriiiitrnis niivvothalmiit ill the itpi"'!' I'l'l' "H I'""-

iii-IJiiy i-hinii, l.iit mi tli.' ..tlwr liiiiid Si>inUr ohiorusis -mA Wlnlji.hhlhi

nnissi'ri, .i< >lin\vii alpovc, <umii'st ihf rorrcliiti..!! ul' tin'-,. I.c.l- Willi lli.

lower part 111" the l{,li-ill Hi T tlololllitr.

It iippcars cvidi'iit iIihI no fiii.il coiiflMlioii i-.ni l.e intuli' iiiilil lli'

nlitivr position of the IJiiiMii lUvcr aii.l tlif I'm -iii-l^iv format s ^

tlrrid.Ml liv additional ti.'id woiU. pivfcraMv in Ohio and Mndiiuan.

liKNKHAI, I inilM.i \ rin\ dl' (AVl'.W i.lioM'.

Thf CaviiKaii incnilicrs pn-i iit in Ontario arc iniiili more liniitiil ii,

nuinix'rs than arc those of .Tiitral N<w York >tat<'. whe-r the l'itt>for.!

shale and the Vernon sliiih' are present lielow the Caniiil..- Irle an i

higher forniationn occur al)ovc the Akron dolomite. Mas-ler' eorrelaic-

the Saliiia shales in a general wav with flie llinh I'alls shale oi eastern

New York, till- Loimwood shale of New Jersey, and the McKenzie tornia

tion of i'ennsvlvania, Maryland, and Virninia. He correlates the Decatii

liniesion.' of west 'reiiiiessce with the lower Salina shales and the l,ecl;;ir'

(lower (lower) of Iowa and Minncsot:. ..iid the lower part of the \\ailliaki

limestone of eastern Wisconsin with the iipjH'r Salinii shales (Camillii-

Iii the upper Cavuiian division Hastier include-, in ascending order; th

Hlooinshurn saiKlstone, the Wills Creek limestone, the roiioloway Inn.

stone, and the Mossanlville limi'stoni', of I'ennsylvania, Maryl.md, an i

Virginia, the Bertie and Akron heini; niven as in jiart e(niivalent to lip

lower thiei' divisions; tlw Sneedville liini'stone of 'reiinessee, nivcn ,is 111

part c(|iiivalent to ihi' .Maiilius of New York; the Kokoin.i limestone ..i

Ohio we.-t of Cincinnati, this 1 ein« ^ivcn as nearly the e(|uivalent of th.

liertie-Akron: and th" Ilillshoro san.lsloiie and the ( ircciilield doloiiini

of southern Ohio and eastern Kentucky, jiiven as represenlin>: the lUooiii--

luirj; sandstone and a part of the .M.anlius limestone respectively. '11,

correlation of the Cri-enfield dolomite with the lower Manlius caiiii-i

stand if the writer's contention is correi't, that the C.reeiili<ld dolomi.

is prol.ahly the e.iuivaleiit of the lower l)art of the Uertie fonnali..!i.

Ha>sler correlates the .\nainosa (upper (lower) of Iowa and Minne-cii:!

and the up|)er Wauhakee lime-tone of eastern Wisconsin with the IMooin-

Imri; sandstone or lowest part of the upper CayuKaii. He also correl.ii.

the lower CavUftan with the upper p:itt of the Stoiiehouse formation .1

Nova Scotia, and the whole Cayunan uroup with the Ludlow (rroup .1

l-liiuland, .Scotland, and Wahs. Tw. -ihofel correlates the StonelioM-..

with the l.udlow of i;iirop.\ l.ul willi th C.uelpl, of America.

'I'here is rea-oii to hclicvi' 1 1'.at f..rmations of Cayuuan afie will I-

found in norlhern and w.-tein Canada when more detailed st ralijirapiiv

is (hiiie.

(.WtCAN IllslnliV.

The diaslrophism or refri,,nal movements which terminated Cuilph

sedinient,.ition. caused the sea to '..itlKlraw from the irreaier jiart o'.' N..iili

America, hut left the followinfi water hodie-: a ha-in which iiicluiled 'l.r

present ('reat L.ikes exclu-ive of lake Superi-.r, and a ixirtioii ol the A| i'li-

U S. Nut. MiH . I'ull IL', 1)1 :l.

ma



liiiiii ri'uiiin a-* far «inilh as -^oiiiImth Nirifinia : an arm of ll

t of New fi'.iiitllai

ic -^i .1 mi'huliiin
\riliio>ti i-laiid, i<l (;a>|)c |)lMin^ula; ami pro-

laoiy arra> in llornla, AlahMni.i , i.cornia, ( alitoriiia, ami soutlir i-ln ii

\la-ka whl'li were conmrlnl witli the <>|»'h >(a^'. liilikc tlir ollur
nuion^, I 111- (Iri'at I.ako' Appalai liiaii lia-iii was prariicallv ImiImIimI Iroiii

till' sea iliirinjj llic ilcposit iuii of tli.> ( arnillil- shale ami |i:irliciil irly liiiriim
llii' cxtrcint' c| -iicali.pM uliirii caiisid l|,c precipitation of the -all Im iN. At
lliis period the inaruiiial ilplifleil sediments were eroded and deposited in I In

I'l-in. and tlieir -alt conietit was adiled to the salt eoniaiiied in any ocean
«;iter that tnidlit have lieen entrapped diirinu uplift ami warpitiR. A return
I'f tnnre pluvial climatic conditions or an inllow of the sea from the Atlantic,
IroiKilit alioui a period of jess desiccation during which nyp-iim wa-
(jcposited. SiiiiinerKencc wiili freer ticcess to the Atlantic cotititiiied into
Heriie time, during which, acconliim to Mis- O'Coimell, rivers tlow;n<; from
the HMfth over fiat-lying land formed delta- in wliich t he remains of /"/n///)-
hnilii were deposited alniiu with normal marine form-. \u ac'tiiai shriid<-
.•e^e of the hasiii area took i)l.ice dnrinit the deposition of the upper U.ass
i-land, and tlie ({ertie-.Vliron snlimeiits, Imt cotitacf with the oce.m
continued and tin- faunas coiiseipiently reinaineil uener!ill.\ of marine
rhavai'ter. Tlie seditnents, however, were nriiicipMlly derived from the siir-

rMimdinijomerdent formations, as isshown liy tluir lieinji lar</ely maKiiesian
cilcillltities. I'lider these restricted colliiilions of sedimentation, shale
'Icposits varied greatly in character and thickness from pl.ice to place ami
liic doloinitic deposits varied similarly, as illustrated l.y the thill deposits
111 western New York and the thick deposits in Ohio .and Michij^.-vn. Minor
erosion intervals occurred marked hy -linlit discoiiformities as that seen
in the H.iisin IJiver dolomite on Kast Sister island. SamI, proKahly eroded
lioiii tlie exposed St. Peter samlstone to th,' west, driven liy the wind over
I .irren deserts, finally formed arenaceous streaks in the upper chilomites
p.'dphetie of tlie close of Siluri.aii time.

The end of Silurian seilimeiitatiou i ame in the (ireat F.akes rejiion
iiv ;i coiitiniUMl eiiierp'nce of the land until all was aluive sea-level ami the
uhole area Was dry. Suhaerial ileposition of sand, rock tlour, etc.. went
"11. hut this sedimentation is really e|)i-Silurian or transitional to the
Divonian and as such se<limeii1s were largely modified l'\

Devonian seas, they are not descrilied here.

lie tMicro;ichin(i

f^

'Hull rii'i.I, S«c.. Am . \..l. .\.\, lull), |i|,, I.Tivlil,
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( IIAI'TKIJ VI.

ECONOMIC (;koi,o(;y.

IN riJuDlcrinN.

'I'lic I (iiioiiiif indiliiri- rrmii til"' SiluiiMii im k- ni Oiil.iriii m:i\ \w

iliviilcil iiiln t\Mi «i"Uii>: tlif tir^t iiirlii.liiiK lli<i-c prucliicl- cicriviil ilirtTll\

l>y (|ii;irryiiiK "r iiiihniK tln' m.k- (iiil(ro|i|itiiH :il llir -nit'iirt', •ufli a-

I mill liiiK't one. ruacl nil till. K.vp-iilM. link fur IhtN, ami nriniit, linir, liiirk. and

till' niaiiiitactiirr; ami I'li' mciukI t Ihi^c tliai lia\ f to he ulplaim il li,\ ilrilhiiK.

Mich ii> -alt. |»tiiil('imi, iiitl iiutii, il tiA^. • >m' -mall /inc |>r.i.-|M(t .
tlimmli

mil ipf IT. (III.mil- iiii|nirtancr, ^^ili iir '.-riiliitl iimlir tlir !ir-l ilivi-iun.'

AltiiiiiiKli til'' formiitiiiii-* vary i> U'li I'niiii plan' In plaii', it liii-* Ix'i'ii

fiillllil qllilr piw-llili' III slate ill ({rmral liTlll-* fur wlial piirpn-i's tln' rnrk

(if a fiiriiialii)ii can or ciiii mit lir u-rd. With |inM|iirt-i -mli ;is mail iiirtal.

ami rrii-lii'il -luiii' fur cuiiiTi'ii' ami Imilili.iK -turn'. Im'atii'ii i- uf (jriai

iliipi.rtami', ami il i- Impi'il that iiy thr iisi- uf Map-* 1711 ami I71.'i the

III -t iintcrup- !iia\ lir chu-iii fur rcumiiiiir ilivrlupiiH'iit.

The raw iiiatirial cuiitaim.l in ihr Silurian fnriiialiuiis, cun-
.
t> nt

iiiaiini -i:ni linir-tuiii' ami iluliiinitr of varvini: iliir'-'i'- uf purity. -aiiilst'Hii

i)i ililTiii lit I'liiiMir ami I'liaraitir, watirlinn'. -h.ali'. nvp-iiin. rnrk >alt.

pi'triili'iiiii. ;iml iiaiural ua>. Sph.ili'riti'. ur /.im- lilnulc. ti.-ilina. cilcslili
,

;niil suinr ulhrr iniiirraU arc -caU'rcil ihruuch the (luluiiiitc- in small.

iiniiiipiirtant ipiaiititics.

I'lir ildailcil ilcsiriplimis uf the variuu- imliistrics ami ilcpusiis, ntn
III the ripiirls iiicniiuiicil in the MiMiunraphy mi: Imililiim ami urnaniciii .!

sliiiic \<\ I'arks: mail iiiclal liy IJcimikc: fvp-iiiii ami salt hy ( 'ulc; natui il

lias ami pctrulciiin hy Clapp. Malcnltn. ami Knight.

IM ii.i)iN(; sToNi:.

MKDINA SANDSTONK.

An cxccllciil (piality uf samlstunc fur liuililiiij: purpuscs has l.i
, ,

olitaiiicil fur many years fruin the Whirlpnul nieiiilicr uf the Mciliii .

("ataraci furmatiun. This stone varies Inc. illy in culoiir fmiu white m,

);re> III mull led ami chiii iilale limwn, ami is lies! known as Creilit \alli\

samlslune, liecaii-e uf the extensive (lUarryiiiK carried on in the \alley <{

Credit river. The lniildinKs of the I.c^i-lative .\>-enilily. Tumnlii. ;r.

Iiuilt of Credit X'alliy liruwii samlstuiie.

The Whirlpuul s.imlstune oulcrups ;iluii« the NiaHMia escarjimr ;!

lietween Niagara river and a iiuini alioiit S miles suiith uf Cullintwii' I

'i'lie outcroiis occur alunn the luwer liuundar\ of the .Meiliiia-C;ital: '
I

foriiialiuli. uf which the Whirlpool sandstone is the lowest nieniher in tiii-

rcf^iun. The folluwinc general (lescriplion is taken fmm Parks.' "
1 In

siiiiilstiiiie hand uf tlie ,Mediii;i I'liriuatiuii has an averani thicknes- ..i

ahiiut 12 feet only most of the iiu.irries exhilijt irreuiriii

liedilinti, with lenses of one variety eutlins!; dianiinally across ot'ners. '1 lii-

irrenularity h.is proved ihe fireatesi hinilralice to the jimlil.'ilile exiraiii 'l

of the stone. .Mo-i of the lieds are line-nraini il and present mii^hlv tlin-i

'rliin iiiTiiiml <i( viirious raw iiuilcriiil!" iiswl (ciriTonomir pur|«n<4-» ia»ii>|ilc'iiM-nl:ir.v In tlh' mi.iriiiiUicm n.n' .

in llirili~,i-n|ili.in.sii(lliu viiriuua KifiloKicul tipriimtiims ;inil -hnuM liurinul »itli iiiintiint rclercniv M th» iti«ii

iiijin!* ;inil MirtionH. . ,_ ...
- Hmiain:; jinii (.rniiiin'iil;ii aloiH*:^ ui CiiiKi-i!!." \>>\ I. i '*(>« <•> **I.»i. ,', •.!....« l:.-.ui. tl. v.'l-. P M".f.

m-



i\|M«: fii'«t. ;i iimuii Id rli.diiljiit-ciilipiiticl variit\, i|ii!irrMi| rlmHv mi
llii' I (irk" (if thf ( riMht

:
«< ciiiil, ii x\ liilr ur i£n\ \;iiirly hImmiihiI al • •raiiiif-

\illi' anil fmiii .Milt.iii ii.irtliuar.l lu iIm' I'.nk- uf tlif ( rnlil
; aU.i a I llaliitl-

1..11: Mill! tliinl. a iiiulllr.l \an.i\ m which l.|.li« ami hand- ul whilf ,m
(

m

Mi the Itn.wii liMM, 'Ihi- lall.'f kiiMl I- iilitaiiii'il 111..re partinilai l\ In.-i
\h ititiiii )u ( ;ri:ii-liv. 'I'h.' foniiailiin .M-rur- ahmn the t'ari> ot' ihr Niauara
.lii-ta I'r.iiM ii.ar .Mirrildii t.. Ilaiiiiltnii. H.twnii llaiiiiltini ami Mill. .11

till' ciiiv-la i> iiiiK'h liidki II ii|i and ihc cviMivim- air hw. Inil dipiii llir lath r

plan' imrlliward lo Calaiai'l, (Hilcniii- aii' niiimniii- Al.uvi' Calaiarl,
ihi' '.tone is hidih'ii Vfty latitilv. IhiI an iiii|)(.rtanl nulirii|i i- known . a-i
Ml I iraiiufvillc mill airain near siiillmi iii'. Ai no plarr 1- tin i\|io-iiii' u nh

,

;
- 11 a|>p.'iir* only mIoIIK thi la.i- nl the nioMlilain' and ha- -.ali'rK
my lateral extent, '|"he widi-l ami ino-t a(ee--ili|e plaeev ,,iriii uhire
111. -and«tnne lorniN the top of a -h.iiil.ler, on the iii.iiintain -nh . Mu.h
.il III.' (plarryhnr ha- i.e.n .|.iii.' I.\ f.tnoMiin a lieavv overliMr.l. 11 ..i l.\

leiiially niiiiini; into the -ide of the hill, rnloti iinal.l\ . tli..-.' plaee-
uli.re the ^tolle i- iiio-t ea.-ilv olitailied ,\ iel.l a poorer pr.i.liin than uli.r.'
il i- le-7i aeee--ilile."

The more important area- for li'iiMinc -lone ar.' in ih.' (
're.lit \allev

in.
I
to a les-er extent near (»ran«eville. Ml-.'wh.ri . a- in lli.' Niauaia

:iii.| .Milton areas, the -tone i- nio-tly ii-i'd for niMile ami roiitih <oiir-iiit.

Diilniiillimill Mililliis,i;ii l.iiiiisliini . 'I'he .Matlit oillili dolotnil e I- miler-
iilly thin-liedded and ainillaeeoii- or clayey, and i- coii-e.pi.nt Iv little ii-ed
IT other than _roiiy:li coiir-inu -tone or ruM.le. In iioithc.i-tern Owen
S'liiiid, alioiif 2.'» feet of the .Ma ilit oiiliii lied- are (|ii;irriei| for coiii-iim
-lime; ami a -mall aniuiint of eoiir-ini; -tone ha- al-o heeii taken from
-mall (piarrie- (on lot- U| ami 2.'>. eoiiee— ion Xl, Noltawa-ati,i lowii-hip,
Siiiiciie county) alioiit S mile- south of ( 'olliiinw ood. In the viciiiitv of
M.itiitowaiiiiu!:, Manitoijlin island, the upper jiart of the M.'uiiti.iilin
il.'ioinite i- crysl.illine and piohalily could he worked locally for ImililitiK
-tone. -Much of the rock is t hin-liedde.l, lull at some localitie- it i- virv
tlKI-sive due to the J)reselice of cor.'ll and hryoZoail reefs; JMith of the ex-
'I'liii's sliould |,c avoiiled in -elect inn ,1 (piarry site.

'riie I.ockport iNianara) doloinile. with its more or le-s |<„ ' nl,.
ilivi-ioiis, is Kcm'rally suitalile for liuildinn -tone, and i- acce— il,|c : .,, t

.vctyvhere alotiu the Niajrara escarpineiil, ,'ind over larne ana- of I'.nice
piiiiiisulii ami .Manitoulin i-l.'iml. The DeCew waterliine is highly ,ir-

iiiII.hi'dus ami is eonscipieiitly weak ami unsuit;il)le for luiildinu -lone.
Ihi'dasport limestone i.f western New York i- represented on the ( 'an.idian
M'l'' !iy dolomitic liniestoiie, hiiihiy cry-lallim' ,'ind crinoid;il in character.
riie liasport loses its identity wc-t and north of Diindas. The colour is

Ul iiirally dark Miie, liyht l,lue, or (irey, liiit .some local are.i- .'ire hrowii
IT pink. It is i)rincipally this -tone which is (piarried at .-^t . David- ,'iml
lliiiruld where cotisiileralile amount- of dimension -tone are produced.

The Kreater part of the I,iick|)ort formation below the Ilraino-' ' "ds
I- t;icy or hliie-irrey on fresh fracture. weatherinK Site, lifiht or
iTcaiiiy. Some of the lower lieds are Unlit yellowi-h » n on fi.-h fi.ac-
li;ii'. In a formation of such thickness mueh variation 1- to he .ted.
I'm, -paces jire numerous ami l,irfr<' in -ome horizon- ami pa . ..larlv
111 ihose that are fo.ssilferuus. such as the " I'entameru- " hid- occurring
a' the h.'ise iif the format inn i.i the (•wen S;-.ii;id di--t"ic! .:::'. !-..i;'t l-.-.v-r-i

i
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Iriiii pyriti'H i- iipiiiiiimM hi tlir l'.||l;illli 111- ImiI- ill -"III.- |il:irr. ;illi| immiii

,'|,., at Hlh.T liuM/nn-. C 1 -t I...«rv.r. I- pir-'i.t in Imiu.- aniuimt

Mt lllll'-l lucalitH'"-
, ,, II .,, ,),.

|;M.i,MV.M,.iairvn.««M-. lunii. rlv r;.rr,.<l o„ n-ar I • m.-wM" ' "

l.Hv.r pail -f t ... I.u.kp,-rl fnrmat.un. A. ••«,„ N.u.hI l.-N al.uul J

::, ',/,..,,, „,., ,,a-.. a.' M-.-n.a. A, Sl.,.|l,..rn... K-l- '"'''. ;"' ','';.

.,tthMinritnl,.M-l .1" .1. ll.thrSlMll.lirnrpu-l-ulllr,. :1 la.,' \\\1N \

l.;,a.n..-a l''l- ulii-li I'^vr nn. I.-,,, luu.ul .... Ma-.ilui.ln. i^lau-h. u-r

. |„„„ 7 ,i„|,.- s„..tl. .,|- M..|.lr.u.i I.MV, Mai.itn.il... i^Imm.I t-i tl..' -tu...

y
,,• ,1 . S..,.ll St... Mari.. ..anal. ..n tl... » •aiia.liaii -..l... I I." >t.m.. w..al ..

^ , V •. .. M. appar.....lv n v..r,v -at .-fa.f.rv r„r tl... pnr, -r wl...

'

,rt nu .,! n.a...nal wa- .!,.,..•, M:n.v l...al....;- a ,m« tl... „.,rt ..t,. --l...

.,, ,1., w...t,.n. ...a ..I- MaM.to.ilin i-lan,i an.l ( ..klmn. i-h.n.l Hll.-nl >y
1,.„, .,|,,.,,rt..n.lv uf „lilai.„..L: l.."l -t .i..lnn.,l.- ol u 1 <l":>l,t.v a.

.

"'•'N-h:7'm;:;;''M...n,t,. l. .•I,a,a,t,.n,t„ally .l.,i. :.n.l ,.v,.,,-l.-.M...

At J,n.. i.M'allti..s tli.s.. I....1S an. al,il...t as .l.a^ J.l-; as slat,., an.l towar.

.lark ^n.y. I.aii.linu "f .litT.i-..nt sl.a.l.s l..iim .......m..!.^ N-ai tl... it>
.

('•iii'liili iiiiiwii sl.aii.s pn.il.)iiiii.at...
, , ,•'''"

Vl •,.;.... ..sa l....ls'.,ut,r..p 1...1..W tl... has.. „f tl... ( lu-.lph f„,,..at,.,-. .

„.a,.v l'..aliti..s, iM.t th.y a...l tl... (;w.lpl. an. ....t kn.,vM. .m Ma...t..ul

tslan.l

\t a .iiiairy w.st ..f \Viart..i. (lots 7 an.l S, ....nc'ss I. XIV. Amal

t..w,.sl,ip. Ur.....'. ....inty . tl... n|.p. i Kranmsa l....ls an' w.-rk..!
1
hr

1
u

. V l.-lH 1 liuK. .•I.a,a.t,.risti.. ..I' .Lis .livisi.... -t tl... Niagara ,s l.';.-.' <^^ '

val... M. tl.. i.nHl.i.ti.m ..f St .„.. ..f .ii.if..rin tl.i..k>..ss s....l. as is ....,..,•

,',..,,,'... t l.as..s ...n.l sills, -n.,. |.:r....n..sa l....ls an. als. ,,..arn...i

1, .1, a ., ll)u,..las, la.t at pns,.nt tlu. ...itp.it is f..r n.a.l m..tal, .......n 1

.'t..,

'I'll.. <'.ii..lpl. . I. .Limit., vari.s mu.li n. < I.Miai.t.T af...inlinn to l.t.-ah

I.. (.Il..lpn .l.'ioil'in- ».iii. -
,

1 11 1 I , , „.,,.t.,i ,.

,,„1 h„n/,,i,. Tl.,. lou-.r r..w r..'.t an. lath.r tl....k-lM..l.l...l, 1;
palt.il

;.: i!,„.n.in.,..s nat.m. ..f tl... ...ahalyinu -aaniusa •'-'•-'- ^ ;"
...„..,..,u....tlv l.n.wn an.l a stn.nn ..ily si... II is ...nu.......

1
ws I-

, t s. 1 f..r l.uil.lim s,„n... H..is l.iul....- wp a.-. ....n.mMnl,- l,u..-viia,u

111.,., ,1.,. l....MiM. 1...... linn an.l tl... ....l.....; Iiuhl hn.wn ..r ...

T :. ':.'s n.ai. tl... ,..p ..f tl... fonna,.,n an.l th..s.. wl.,,.!. appear ,,,.....

s.m.lv l'..n. spa<.is an. niun.n.iis an.l an. ..I vaii..iis si/.>, l...ii.'-' I.""'

Wtylan,! ii, tl... n..,n. f.,ssilif.n,..s l,...ls. Tl,.. l....Mn.« ... tl... upp.r .Uv.-

is L'..ii..ialiv tlli.k t.i ii.assiv. .
, . , >

. , ,

' TL low.r, t.n,.-,,ai,„..l .;..,ipl. l-'ls an. n..t ..... foi- l'""l;-"-;
'

.,l,|,„„.'l. .p.arri...l at K.tum.s f-.. .•.•..sli.-l st,....- a..' .,.„, U. Is a \

£,..r w...... fnn,...rlv ..s,..l at l.\..uus. l.:i,.ra. am

i.m, as w..n. tl... npprr r,.ssilif..n..is Im.Is at Il,sp,l..r an.l <. alt II. -
,

•.., tl... I.iicl....- l"'s is ,...n...s l.nt ...Its ..as.ly an.l R.v.s a n... |.l'
.

17"
ul .Kails an.l trinin.in.s „f th.. I,..il.li...^ i.. win;-!, it^l.-.s I,..., u-

Its wiaiinp; .pialitL'S an- i:«n<\. i-a.-.. .,ua..;,u. .- ..! l.ti.-ip.i a.'i'.n..--
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1 viiihililr ill till vKiiiiu "'I' till' tiiwii-. cjlnl .ilhpvi', .'I* \vi II ;i* .it iii.iiiy ciilii r

|ilaiT!< uitillll lll< (ill'lph :i|cM. I »|ir(l;ill\ iili |t| lire |»iiiI1"I|Im. .\» tl|i|>'

,. ;i fil|l>lii|l r;|li|c ill Mia IK I I Ml r| ll-lllij .Inhi' III tin- ll|li|l- lllllklv «' Itli i| it.Ul •

, l' the ciiiiiitiv, waste inatriial I'nuii lniiltiiiii: >tiiiii' (|iiaiiiis < an Im^ ii aililv

.il-piHcil ,if.

rill- (':ivi|(jali t'liiliiatliilis (.iiilaiii im Ijc.I- lli.it aff \iiy •iiit ilijr I' if

hiiililiiii:. I III' Saliiia III! Illation nin.'-ist.-. nl >iiali > ami thin. iin|iiii>' ijoji.-

iinti« in til'- liiwi-r |i.iit aiiil lint ilr i|ii|(iinil>« ami u.itri liim » in ill' iipiHf

..I hritii' iliMsimi. Till' ii\.n\iim \kiiin iliiluiiiltr i^ iliiii-lH.lcli i| ,iii>l

i.iintid. rill' lta>> IsJaml 'l.u\si'r Muniui) luiiiial khi- nf tin- j.-ikr Ifiii.in

ami |)i tl'iiit I'lVc'i' I'luiiiiis ail' sjniil.ii' in rliaiaitii' t<> tli<' Id tin ami \ki<>ii

i|ivi.-<iiiii.s Willi whii'li tlii'\- :ii'.' inri'. kitid in !lu> l'i|i.i|t.

i;<»\i) Ml I \i, \\i) (insiii i) .'irnM:.

I lir tinrr-ti-.-iimil. Ii.-mlir, Siliiriaii ilulmiiiti > :i\r will -uitnl h.i tlir

I .aistiilcliiiii III' inai-.'iilalii in.'nls siilijirh i| In iihiIIiiiii liallir. Tin ni'ii''

|iM|nl|H. rrystallilir linU slliiillil III' I'alrt'llllv a\nil|ll| ilS tlli' I'mk i- I'"' ^"11

mil iTilllllils til ln' llsrflll fill mail lllrtal.

rill' Ma nit mil in il'i|i>niili' it alarart i i> i|iiari'ii'i| fni riiiii>iiiu stmi:' ,'iml

(III liiital at Dwiii Siaiml ami this inatrii.il wniihl ilmilitlrss ,'i|sii li.' ii >• iul

1 rlllshril stiilli' I'm riilH'li'ti' Wiilk, I,. l{i ilirrki' I'milld this stilii' 1.1 I.I'

il'iii.!' ill fii luhllrss. ailil tn lir s||it;ili|i' ulilv I'liF luails Sill ijiitii 1 In \ii\

iiL'lit fiattn. On thi' I'.'istiTii part uf Manitmiliii isk-inil, tlir Manitmilin
ill lutiiili' i.s vi'H' siiiiilai' ti) thr Lrnkpiirt in I'liaradi i ami wmilil ilmililli -s

•^i\i iTDiiil ri'siilts fur rnishiil stmii' ami rnail imtal.

Till' (lintiiii liiiH'stmir thins out in Ontaiiu .mil i:ini'i-.illy mitiiup' in

ihr laii' iif thr Niagara isi'.'irpimiit in siirli .'i way as In lir inaiiis^ilili' I'nr

i|Uarrymii. Thi' iipprr linls an' tmiuh anil liai'il tn wmk. pailii iil.iiiy in

ihi virinity iif llaniiltnii ami .Kmastir whirr ihi'V are kimwii as ilu' ".N.i' •
•

ll< I'T' lulls. Till' l.iWrf ( 'lililnn lirils nrriir al tlu' liasr nl' tin' Lur'

I i! ii'iith as KiiMi. i'Ai-i'pi I'm- ihi'ir iiKii'i'i'ssiliility. till' ( 'iiiiimi I
1'.

|)i.il'alily 111' useful fur riiisliril sinnc ami mail nutal.
Till' i,.irkpiirl ilnlnlililc is I'XtrlIsi Vrly llsi'cl fnr clUshril s'

I'liir. ir ami mail iiu lal. 'I'ln' lariiist qiiairN' in this fni iii'itinii ''

ii|)'ral!il liy tlii' Canaila Ciusliiil Slniii' ( 'nrpmalinn. l.iiiiitiil. jit Dm. '

Till liiwir ;{2 feet nf strata hii'r arc thi' I'.iaimisa liiils ami llir nppi r '. .">

I' 'iirlph. This stniii' h.is Imiii favnuralil\ rcpiirtnl mi fnr rnail imtal
i; llrilirrkr'. Arinrilitli; tn his ri'pnri il is silitalilr for mails sulij'Tlril In

li'^iil iratlii- ami is mii' uf ih vi-iy lust uf ihr rmirstuiii'-iluluniilr uinup in

til" •.iiinli\-. OtliiT qiiarrii's air npi'i.-iti'il in tlw i.urkpnil at St. I),ivi.|s,

ill •i.ijil. lianiilliin. .Viirastir. Wati'nluwn. ( Iraiincvilli', ami li-rwln rr.

\'
' 'lililii; tn IJi'ilii'rkr. lists Iiiaih' uli thr slunr at .\lira»|rr shuu il In l.r

.i\ -^iiiiil.'ir 111 lli.'it .'it Diimlas. Sinnr nf thr tiniri'al rh.'ir.'ii'li i - nf that

:! i'ly 1 1 -till I 'nil 111 lir ill it a i tin 1 a I iiian>' plans alniin I hr Nian.'iia i .- ai p-

111 lil .lllil .'It ntllrr Incalitirs uviT thr rxtrlit uf thr i.nrkpnrt niili Inp^.

I'll Kiainns.l li;'(ls ,'il the tip uf tlir I, ii'kport il.ilnlllitr ai'r i'|r:i valilr,

i
1

'i\\< ami liitiiiMinmis in part, .'iml .is shnwn .'ilmvr ,'irr fmiiiil siiilalilr

I '1 iMirl iiirt-al .'it .Vm'astcr. Duii'las, ami rlsrwlu'rc. Oiitrmps nf thr.sr

i" 'i- ir.' In hr fun ml rast nf ( liirlph. ill th" (|iiariiis ,'it .\ni'asti'r ami I )uiiilas.

' 'ill' (|uarri. .s fur ilinirnsinn stmi" wr-t uf \\'ia:l m.at ll.'ilfw:i> i''irk, nii
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tlic iiiirtli slimc lit' Knicf ])iiiiiisiilM, .•iml mi I'lnwciput nml nihii' ishuuls ii

(ii'orniaii liay. 'I'lirsc hrds ;irc ni'n(i:ill.\- cappcl liy tmiiili Ciui'lph stiat:

with wliii-li tiic\- coiilil lie (|iiMiriri| to fiiKicl advaiitatrc, as is (liuic at Aiirasli

anil Diiiidas.

Tlic (iiiclpli doloniili' \aiiis miii'li in cliaiartii-. lait wlicir tinc-jiraim

is V(i>- resistant and luini-iii s spN ndid material I'cii- cnislied st )iie In

ecinerete, ai'tifieial stmie. aiiil iMa<l metal. 'I'lic (iiianies opiaated at (\:i\-

and l''erniis furnish "idud stone for sueii purposes. Heinecke reports th:i

the stone from the (low (luarry, l''eririis, is suitahli' foi- li(;ht traflie onl\

It has. liowe--. \< ',! well on loeal roads. Tile Upper 2 or :< feet at .\neasti

ami the le' .; . i'-ei ..f strata (piarried at Dundas are (iuelpii. -V lari.

(|U;irry i: i P' .iteii i.\ ui anadian I'.aeilie railway for liall.ast. aliout o;..

nnle SOU' u ' cif .-^liart' - atioii, and (piarries are operated at Uliymal an ;

elscwhen \i:u)>' o) poi unities oceur for opening (piarries in the (inelii'

rock over ] .-
. t ) • (if .i> outerops, hut where riail iiflal is rripiired. onl

the haidesi and dense.-., stone should lie selected; a selection can v'''iii'i'aii

lie made by examiiiiiii; the surface exposures.

'I'he l?ertie-.\kron dolomites furnish nood road metal in the vic'ini'

of Hyrui ne;ir Dunnville. Similar rock occurs west of Cayuga and in ll

lietid of \hf Satl^-eeii river ahout '-*'. miles north of W'alkerton (see pat-

Sit). 'I'he outcrops of rock at Innerkip and on the islands w<'st of Pel.

island. Iielonjrinn to the liass Island series, would be sia-viceable for crush, i

stoiii' and road metal.
CilMKN r.

.\Ia<;nesian iimestones > :irryinii considerabli' (piantities of arKillai eon-

(clayey) matter, and known as waterlimes, were formerly burned in kill -

to a natiual rock cement whicii possi-ssed tlu' ciiaracters of a low tirao

Portland cement. With the standardizing and increased mamifactuie .1

hijili tii.ide cement, the natural rock ceitient iinlustry h.as died <irt.

i)K( i;\v wAi lati.iMi ni;i)s.

.\t one time considerable amounts of the DeCew beds were min 1

at St. Davids, 'riiorold. and !)(•( '<'W falls, for the manufacture of iiatucil

rock cement, (^uarrii's were also worked in these tieds at Mount .Mbi.i!

and probablv el.sewhere. Six feel of cement rock was worked at M
Davids, andS feet at 'I'horold and DeCew falls. At St. Davids and Thy-

roid lite rock was mined on the iootu and pillar system, tlie eiitiMnr-

beiii}! levels run from nearby (piarries. Th meiit manufactured :i!

Thorold was used in the buihli'nu of the WClland can.al and \ictoria brid:: .

For analysis of the DeCew beds see pajie 112. The DeCew beds ;nv

avail.able for mining at vai'ious placis alonii the Niafj.ara esc.arpni' hi

betwi'cn H.amilton ;ind Niaiiara river.

iiicitriK w vrKiii.iMK.

About (> feet of liertie waterlime was formerly (piarried .it Noilli

HulTalo anil burnt to natural rock cement. Beds of simil.ar diaracor

occur at (juarries north of Kidiieway (lot I, eoncession X, Uertie town>liiie

and in the (piarries at and near liyiifi across the Crand river from Dunn-

ville. Should a demand arise for such mck, it m.ay be obtained at (lie

places mentioned and also in the vicinity \m st and south of IJrnlsebnii;.

( ltl1;(ri'l.
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I'DHii.AM) n:\ii:\r.

\o lini.'>tc,n,.s iuw .,,,,,11.1, i„ ,„,-,i.,„.>ia f,„ ||„. nianiifartun- u( I>,„i|.„.,|

. .._Mo . .|„,,,l,i 1, ,„„^|,( ,„ ,,„, ^„,,,^,^ ,„„|,,,,|ai„ l,v ()n|„ v.i.;„\
'

li'Mt,»n)ai„i l)..v,,r„an (,..n:. ()„,„„l;,Ka: f.„„,ati,M,s.
"

DoI.oMlTK Foi; II.l \.

Dolomite or hifil, inaKMcsiaii lini.stoii,.

.1 for Ih.x ,„. l,last l,„nar,.s. F,,,,,, tl„. analvsrs fpuKcs I III ,,,
'

n'
'

• Wmnu.f.Ts of tlu. Silunan dolumit.s may l.r stu.li,.,!.' Tl„. t m o
,'

.1 -!„. vano„s fonnahons is jrivrn i„ th. ..hapt, r o„ stratiKraphy

MAXIFACTI HK OF ( IIKMK Al.S.

ili«li f-nadr limcston.. Mich as is icpiin..! for rhnuu:,\ ...amifartniv
1- n,., to,m. H, ,,,. .s,i,.r,a„ f.,rmafio„s. This is -„ I... f,.„„., i t ( , . n

'

.iiHl AM<l,.v,lon limestones at Amheisthmfr and iieaelivill,.'

'""""•'»-'

Dolomite IS smtal.le lor the mannfaetii,,. of earl,„n dioxi.l,. .,,,,1 the

DoLo.Mni'; F.)i{ i.iMK .MAxriAcTriji:.

Mafinesiaii limestone a.i.l dolomite burn to (niirklime which ned ,.s
-..-.:« „,ortar. althou.d, it is son.ewhat slow in settiim F. r .' '

n ,'-'un. of hydrate.l hme. the pres,,,e,. of ..onsi.lerai.le ,,uant ties „"
.'

' .

'

Hiiin carhonate 111 the rock is essential
I'.'nuik. oi numn.

-

lormerly all the Silurian doh-mifs were l,„rnt to som,. ,.x„,„ f„,

;

^l^li"H'. Ihe hme-kins were largely op,.rate,l l.v farmers to s, ., 1
•

" i-a .Innand, wood l,e,n« used as fuel. The remains of old kiln e
.'.

-
''utcrops, „, nearly all parts of th,. country, testifv to the source,, h,'li">' ii-ed ill local huildiiif; enterprises.

^

llie Manitouliii dolomite was hiirnf for lime on manv nart- ,,r Maui
;;;-;

.sland, and especially near Manitowani,,. and llTulji
I ' l^l-it dolomite was formerly l.urnt at manv localities alonti the 'Xia.r,,..,

."" I drated hm,. l.y the Stan.laid White Lime Company.
I iK' Herti..-Akr.,ii dolomite was fornu'rly huriit to <,uicklime at S„riii.-

,^:;:ii''s;:iS:;r^ink!:;;;r''''^^^-'^^^

I' tl^

r

I

'"I
, C"iii,,, Mi'm. ;ii, I'jlo, P|). -'Tl, 271, 27!!.
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(dial <|U:intilirs of law iiiatnial arc available fur tlir maliufacltir'

(.f livdratcti and (irdiiiary liiiu-. It is iilivioiis tliat in rlnxisinM; ii (|iiiirr'

sitr. <'litrty ddldiuiti' and doldiiiitc fiiii <if i-layiy inipnrifics slioiild \<

a\'iidi'd. Fur analysts of tlu' various rocks sec paucs I 111 to 110.

SIIAi.K lOi; HHICK AM) Tli.M MAMlACTlHi:.

'I'lic ('al)ot Head slialf as known on \\\r niainianil of Ontario is to,

sandv or else contains too many calcarcoiis l)c(ls to he useful in the inanti-

factiirc of hrick or tile A <'onsid(ratil(' thickness of nearly unilorni, nd,

plastic shale is found, however, in the Caliot Head shale of Manitouliii

island. .\ sample of this shale collected hy the author on the road allow-

ance on lot 1(1, colice.-ision IX. Hillinns township, was sulimitte(l to .1.

Keelc, cliief of the Ceramic divisi .Mints Branch, l)e))artment of Mini

who reported on it as follows;
" This shale is very plastic, smooth, and stitT, when tempereil wiiii

water. OwiiiK to its stiffness it is hard t<i work, and would he im|)rovi i

in this respect hy the achlitioii of sand.

The material dries without cracking, with shrinkan<'s within workiii:

limits, and hiuns to a hard, dense, red hody at low temiieratun s.

This clay api)ears to he suitable for the manufacture of huildii-.'

hrick. hollow wan' blocks, and field drain tile. H may be possible to w-

it for rootinc tile also."

The shale from which the sample was taken occurred in a .Vl-fm.t

section exposed aloiifi the road for about onc-eifjlith of a mile. It issitiiatnl

about 2", miles from WCst bay, Indian villajic. A smaller exposure occm^

on lot 2S, concession 1\, Allan township, about A miles southeast of t!i'

town of Core Bay. The clay is exi)i)sed in the road on both sides ol ,i

small hill, which is capped with an impure dolomite, l.arfje (piantitio nf

clay could doubtless be obtained below the surface soil on the ttank> >]

th.'hill.

Other less favoiu'alily located outcroi)s of tliis shale occur on M.mi-

toulin isla'id, one of the i)est beinn on lot 27 on the road between com i
>-

sions d V, Bidwell township, and \] miles west ot lake Mauitou.

ZINC Bl.KNDK.

>niall jiarticles of galena and si)hai<'rite, or zinc blench', ari' wi.i-ly

scattered throu^'h the Niagara and (iuelph dolomites. Particles of pa!. ii;i

may be found in the I,ocki)ort dolomite at the top of the falls at Crini-l'V,

al Udckwood, and east f (Iuelph. Zinc blende may be seen at Rockw I

.'llld elsewhere.

The only nottdile .amount of zinc blende reported, however, "a-

discovered by Dr. \V<ilverton of London, on lot ;!(), concession II. AiliT-

marle h'.ast township. Bruce peninsula, about 4 miles northwest of Wiait'ii.

I'nder the d'' •tioii of .Mr. C. B. Bourne considerable prospecting has li.'.n

done since ., an excavation havinii lieen m.ade nieasurin;; approxiniiiirly

;5() feet in lenj;th. lit fe(-t wide, and 2.") to :>(! feet in ijre.atest depth (nm KHl

feet bv HO fet t by '.W feet, as reporti'd in the Suuuiiary Report. 1!M2. ri;;''

2.S1 I. The rock is massive, very scraufiy an<l fuM of pore spaces and • ivi

ties, and when fresh is a lifiht" blue colour. The lariie amount of !"'!.

>pare- ^,nd eaviriv.^ i> primipaliv du- l;i tin- s^^hilloH of fossils whi^ !

-'
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1
.ru.- Mini nunx.n.us. s,,n.c u( flw ,-,.,,h,.,|,,p,„|s ],.\u<j: „v,t i f,,,,! I,,, „l

n, ..nm,. rasos partly rvpl.nufi TosmIs. TI,.' a,li„n of snr an'. w"u ,' •

iu son,.. ,.as..s ..aus,.,! a .•on-vmratinn nl' pi,.,.,.s „r ,i„, ,,|.,„ ! „ ;
! ^^ ^

,
>mal ,...,.k.ts. M.t., wl,i|.|, tin. I,|..M,|,. has fall,.., „„ l.rin^ • ,.

'!" rock ,y s.,lut,„M .,f )|„. ,l..lomit,. t,. whi.-li it w.s ..tt^.'h Vl \
1
M. pnmwls of |...,s.. I,l,.„.l.. is sai.l ,., l.av. 1...,.,'. ,M. mnl' ' '

'a ,.;

'

1- .1 a |)ttl ot _'() tret, l.rlou which n,, olT has hiTll f,, 1111,1

to i. U th,.
,

t Kii tc sai.l t., ass:y ti-.l 7(i p-r rvut /in,.. \Vli,.„ las vi^it,.,!

,. i)r(>s|)<'(.t.

rilC 7,ill,. hi,. 11,1,. occills ill ilolomif,. ,.f l„\v,.r (;ii,.|pl, a,;,.. ,.|,,s,.|v

.ram,.,!, m,p,.|.vi„us natur,. hav,. ,l.,„l,f ss r:-,.v,.nt,.,l .h.winvar, i...m , t

. 111.' smfa,.,. ^vat..|•s, ^yhl,•h ,m this a,.,.,„mt m„v,.,l ..ntir-lv ii a •

,'

r

anr,„„. .hssolviim su.-h mm,...als as zin,. l,l,.|,.l,. ,m,|,.|. fav.Hiral-l
.'

,

,h
.i. i> for s„l„ti„n ami pr,.,.|pitatimr th,.m wh..,-,. iH.m,.r,„is p„n. spa.-.s i ,|

l-.>l !)<«'k..ts IS ,l„ul,tl,.ss v,.ry n.,.,.nt. ai.,1 ,1,,,. t., surfa,.,. soluti,,,..

(ivrsr.M.

\,w Wk n 7- •'"!''
'v''"'''^''''

'^='""='' f<"'„ati,.i, of w,.s„.r„
.\. \o,k aii,l ol th,. a,l.|omm^r N.afrara p..mnsiila of Ontario as far u.-sta> lu. VH.m.ty of Pans Th,. «ypsum o,.,.„rs i.,.ar tl„. t,>p of tl .

('.
n. ,

nil nniil at Buffalo) >nmv nypsiim ocurs at th,. top ,,f th,. -Inl,.n- U.1H.U („(an., p..nms„la as w,. may ju,l«,. from ,.4i..n..* of' v
I

.
in.^ In th,. w,.st ami north. ho\v,.v,.r, trvpsnm o,.,.urs in small am,„m..Hi salt ,H...urs m larfr,. ,,uantiti..s lowr ,lown in th,. Salina •

r f |, r

t':i:;:;..::V,";iaS''s';:
'"•""'••" '•'"' •" •-" -^ "• ^>->-- '•<'--

Ih,. workal.l,. ,l,.p„sits of ^rypsum, as at pr,.s,.nt known, o,.,.ur ,|„„Lr
<
.am. rIvor l„.tw,.,.n th,. „l,l Kyps.im mi.„.s, A mil,.s so.it h..ast of ( 'av. .a ,^M ^^orkmKs about

1 ,,..1. north,.ast of I'aris. Can,! l{iv,.r i.r t

,'.•'

I'.l!-vs ,1... o..t,-.-op of ,h,. ,yps,.m, whi.-h l„.in. „..i,. .hll,' ; :

',

,;,.?'.?' '" s,.parat,. tl... ahov ....jri.m into two aivrs. a w,.st,.r., aiva

.O'l. l?i„ tfoHl: ami an ,.ast,.rn an-a ,,f ol,!,,,,;.- sl,a|),. ,-Nt,.„,limr f,-,,,,, .,

;" f';">t 4 mm.s ..ast ,.| Hrantfor.l „, tl„. I„.n.l of 'c-an.l .iv,;- , i,'-Mo Dimnv.ll,.. tl„. ,r,.at,.st wi,ltl, l„.i„, about .> mil,.. ,„ t|„. vi, i v"t ^nik. !h,.s,. ar,.as,.oiifainth,. w,ukal,|,.,l,.p,silsat vvv<:u\ kn,,w., .I,\-'-'-'ual m„.,n, l„.i„, ,.arri,.,| on in ,1,.. vi,inl,v u!m. ^x'^
\ 11

M..„nls. how,.v,,., m,l.,.at,. K.vps.m, th,-ouK-h,.,n Niau;,ra . , i, s, h"' ^'' *'" '>''"•' ^'"''lo"- is n,.t ii„ii,.at...i in^nost logsof w,,!;:;;!',:;,;;'

. ...':,.: ;.:r'^:
'^'""" "^ "- o„„„,i.„„ ,,.„,,,:„„; o„ ,,,, ;, „„„ „„„„.„, „,,„, ,„^ ,^ „ ^,^__, ,,„„„„„„'„

; -iUij, ,1, t„i„„i„.- I,,.p, CI Mim-^. M,n,-. Ilnii,,'!,, |:i|:!, |, 7r,

«
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In Ni'W V<.ik stutr. cxpluicitioM is l).iii« <\«m' at m..i-.

11(1 it i^ till' cost iif production cmnitMicd with tl:'

(l.tcnniiic llic limit in .Icplli at \vlii.li llic "ntan^

As the :iv<r:it;c southerly dip pel' null' ot Ih'

till' n;is cnnipiiiiics.

lliMii Hit) icit ill depth

niMi-kct iiricc whicli .vil

(rvp«iiih niiiy lie

,r trvpsun. \vill lie api)nixin.ately 100 feet lower than ;r

irked

^;.„l,i^i.al fiinniition is about :?0 feet, it will he seen ihat o' miles souti

hed III' trvpsun. ,-, . ^ f .1 1 1 ..

„„. ,„„,,.,p. DitTeiences in the elevation otth.' surface uf the lan.l mu>the outcrop, a hed

^•T .u u 1 017, the two companies formerly .M^.ratmj, m ran.l

River vav^^^^^^^

v,su Conpanv, of Lvthm.irc, amalgamated under he name of tl.

i' ( v," m(-o.npanv. Limite.l. The Alal.astme Company man.-

fi i red wdl tints, known as alaha.stine, ami wall plaster, as we 1
as ^^rou,„l

,vp urn fo etardi.r in the manufaet..re of portland cement and <;;';•-'

or hn.l plaster. 'Ph.. Crown C.ypsr.m ( ompany manufacture,! xNall las .

Th' operations of the two ..ompanies are now carne.l on l.y the ()nt:in„

* ••'X'lSu .nine fornu'rly worked by the Alabastine Company ,s

on lots ()' n 1 1 ,
concession 1. ^vest of the Hannlton road, ^eneca towns!.,,.,

.1 1 m n .'ountv. About 1."^ ains have been nuned, opera ions ben.

"; , in part on three diTe.-ent levels. The room an.l p.l ar n.etlm.l

of , i m is f ill.nved, the rooms on t!,e second lev! be.ns 20 fe.'t s(,un c

. n 1 p.lla 2 f..et ; the n.oms o,. t! e thin! level are IS feet and the ,nl-

i ri 14 .'ct U.uh.ru o.m.l haulage i> done by means ho.-ses and tl,i

iv^sum finallv ra!;..! to the surface alo... an ,n, u.e
j

> ^ -'"M"---

<e lf-dumi.i..(i caVs carrvin^ the uyps.im m steel half ''y'""'"^;'
',

"' '';

I le
"

ter is encuntcvd, th.' mh.e bein, so dry and comfortabl t ,:,t

i vi,-,tinfi members of the Twelfth International
-"'-f j''f."f'

:"

re served .lin.ier bv the Alabastim' Company m A.i.^ust, 101.5, m ih.

111. !lt.

iiv.in station of the mine on tlie second levc. ,.,
.

, ..i

Th p d,.ct of this mine is ^veen ^yi-sum which is used m the m:

factur. of'land plasfr and as a regulator for the sett.n.of pn.-tland ce.

1 ...w reserves are held north of the pi-esent woikintis,- .,.,,,
The Carson mine "located about thrc m.l.-s south of C aled- :„a

vill'.i n ( eida township" sup,.lied the Alabastine Compa.jy w.th |m,v

ti
. ; ;;;;: \:;.ot ';.:;:; safe ; condition as at ( ^^-a.-., where ... ..y

are from to 12 feet in thickness, overly.nfi wl.ic aie l( t ..0 b

ao'lolnit;'. hn.estone and shales cover.'d by the post-Chu'ial drift.

I Uiiil. o:iEe:< .')7 to 77,
. ,.,.,,. , , ^ ,?.t

M me iiur,.:m mI Mi...-., r.ll.^. vol. XNA . p .
r- -^

=Ont, liureiiu of Min«, llil.'>. vol. .\.\1\ ,
pt ' P- !>"•
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riic mine f.iiincily updated I>y tlic Ciuwii CvpMiin Coinpany is
itiiat.d near the village <.f ^'(.ik on tli,. s.nitli side oj'( uaii.l river, oirii.tsS and :.!t, Oecida townslii]), naldiniaiii r(,iiiitv. Tiiis is known a< the
Martiiidale mine.

The fuiliiwinn i^ »:iken from C.ile's desr'ription. pa^'e (17.

"The pro|)erty on wliieli tiiis Company"!* working mine is situated is
(ine of the iirst, i)hiees in this district from whieli ^'v|)snm was min.wl
Wltii the e.xeeption of aiiout twelve years, this ttvpsiim Ked has iieiii
(rperated eontiniioiisiy since aJMiut ISIili.

Tiie he<is are covereil with about 70 feet of drift, sliale, and limestone
'I he one that is Ixinn worked is readied l>v an incline tiinnei .")()(l feet in
hiiKth with a hearuifr of north 7:5 (h^ ees east. This l)ed consi.sts of very
liiilh tirade, wliite (jypsiim suitaMe for tlie i)est ^ra(les of jilaster of paris,
iiiid breaks <leaii to both floor and back so that verv little w;iste lias ti) lie
.-..rled out undernrouiKl. Hand power is employed" for drilling the waste
reck m the mine. The bed has an avera«<' thickness of about t feet and
;i< only the (lypsiim is l>rokeii, the workings are (<inse(pientlv very low
thus makinp movinit around uiideiuround very difficult.

The method of milling the nypsum in this mine is verv similar to the
reoin and pillar method employed in coal mines "

For descriptions of the abandoned mines and prosjH.ts .see ( ole's
iiport.

Thv output of nypsum for Ontario reached a maximum in 1014' the
piM.luction bein>r: nvp.s„,n mined, 8<),ir)7 tons; nypsum shipped, cru.shed,
er firotind, A^,\H^.i tons; frround and calcined fivi.sum ii.sed in gypsum
pi'.clucts, ;j.'i,7().") tons; the manufactured products beinn valued at sr(i2 :47.")

ami the total production $221,17.').

The total output in l<tl7, crushed, ground, and calcined,^ was 4S ().-)(>

tons valued at .S12<S,S2S. This is a fallinK off „f 44,714 tons since'the
iiKiximum i)roduction of 1!)14, which wa> !);{,40() tons of jrvpsum atid
i;\ p>iim products.

SALT.

The total Canadian pnxlu on of salt is obtained from the C.itnilliis
-lial(' of the Sahna formation of the Ontario i)eninsula. .\s sIk.wh oi;
<'.lcs map,'' the productive salt deposits are approxiniatelv included
111 till- area lying betwe. •> hike Huron, St. Clair river, ami lake St Clair
'" ''" "<'"• =">'' •' li'i'

' I'l-oiu the shore of lake Huron at Inverlniroii
-.nth through I5ru-sels tia.f-way between Seaforth and Duljlin, to the
I 1-1 ..' London and to lake llrie shore half-wav betwe(>n button and Tort
Niiiley. The southern boundary extends from near the lilgin-Kent
ijuiidary on lake Krie shore through Thamesville, and to tlie siioic of

Ink" >t. Clair a few miles north of the nioulh of Tli;iiue> river V
-mail ai-ea in the vicinity of Windsor is also sall-producin-. Tiie salt
ec'iii- ill .sever;il beds wliich are more or less lenticular, as is i!lus1r;iteil
l'> the occurrence of 125 feet (,f salt (with sonu' shale beds) in a well bored
"11 the south side of 'J-haiiies river about 2 miles west of Prairie -i.lin.r
iillhuudi no salt w.ms n^ported in the well- d-iiled all anmad this l,„Miifv'
.\iH.Uiej- similar occurrence is that of 400 teet of salt iienetrati'il in a whII

'' 'n'. Hiir('!\u <'t Mini':*. l!;:.'i, p, 42.
:i'iit. liun'iiuol Mini's, Mull .a, liil?, p :!

' >.,!l.MK«ii^ of (Waan.l I l„-™lt industry," Dopt. nt Mm.s, Minos linincli. 191.-.. onww.t,. ,,. 20

^

.".723
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in the Whciitlrv oil field. Tiic nio-1 cxIchmvc nvpMiiii (!rp(.si1s(i() nol

oi'cur in the salt area, Imt considiraiilc K.v|)siiin is t'diiiid m llic Canidlu-

shale overlvinjj the salt. Some Kvpsiini is interliedded with the salt at

(•oderieh and nvpsuni oeeurs helow the salt at Coiirtrinht. However,

owiiin to the small amuiint of nypsimi present and to its lower so uhditv

than salt, little troiiMe is e.\perienc<'<l in the inaiiufaelure of salt from

Ontario brines. .

Several lieds of salt inav he penetrated iiy a well; tor exani|)le si\

oecur ;it Coderieh, the total thickness of .salt heinp: 12(i feet. At Windsor,

four I'.ds are re|)orted with a tot.al thickness of \27 feet.

Salt is ohtaineci l.v evaporalinc the hrine pum|)e(, ip from the welN.

The water forming this hrine is allowed to How into tl.,' wells, nsuullx

from a water-hearint? stratum hinh above the salt, llvaporat ion is aeconi-

l)lish.d 1)V steam heat or hy a vacuum |)rocess.

Besides the .r,.|,eral production of table, dairy, and coarse salt loi

meat pa<kin(;, etc., caustic soda and bleachiiiK i)owder are manufactiire.l

bv I he Canadi.in Salt Company at Sandwich.
, ., . , ,, , .,

Salt was first discovered by Mr. I'latt at C.oderich m lSt)(), wliilr

drilliiiK for oil. At jiresent, salt is manufactured at (".o.lerich. Kmcardim,

Winfiham, ('liiit..n, Kxeter, Parkhill, Klartim, Sarnia, Courtnuht, Wim .s.n

and Sandwich. The total production' for 1!)17 was V.Wjy2S tons, valucl

at SI ()<t.->,8()t). This is the maximum production to date. In 1010, jiOi) (KlO

pounds valued at S2:22:i, were exported and ir)l,2()K tons, valued ni

S(>04.83.5, were imported, includinc l()!t,41»;5 t(ms, valued^ at .•?.J23,7'J..,

imported from Creat liritain for the use of const fisheries.^

.1 tiuly^cs of Urine from Rock Salt, Southwestern Onlitrio'.

}Iypothetiail conibiniitlon: 1,000 parts by weiRht contmn:

I :i III

X;i( 1

CaCli
Mk( I,

( 'a.S( ).

1

244 S60
1 • 2fi.>

()!»()«

. 72.S

2.i3in.'-.

1-Oliii

.i.i4

4 037

2Bfi-41.')

l-hU.i

1.8,S4

2-7.'i7

IV V

2.'>>i-770

1 4N4

1017
:t-7;io

2fi3-«21

477
2 040
.!i):i9

VI

2t)0H12
111

0-2il7

4 -470

VII vi:i

24 111

4im4
.iO:i

2-40)

2.16 S'.'l

I'.r

3 "71

1. W'cstprn Cuniuiii Flour Mill's well, (iodcrich, Out.

II. Atiicrii'iin Choinical Ck.'s well, (iodcncli, Out.

IM. Staplotan Salt Works, Clinton, Out.

IV. Ontario Peoples Salt and Soda Co., Kmcanlino. Out.

V. SparlinRCo., Windh -in, Ont.

VI. Western Salt Co., Mooretown, Ont.

\1I. Dominion Salt Co., Sarnia, old well.

VIII. Dominion Salt Co., Sarnia, new well.

Analyne.H of Urine from the I lalt Well at CmlerkhX

XaCl.
CaCls.
MgCli

Parts per 1,000.

2.i!t000
n-432

2.")4

1S,'<2

In 100 parts of

solid residue.

9!) OlS
lfi.i

0i)7

0-720

2fil-,')fiS 100- 0(H)

'O-i Ij,jr..n.j ..( MinM, Hull .W. lid". D. 3.

'Mines llranrh, Uept. of .Mines. .Sum. Rept., ISlo, p.

'".Salt deposit." of Canailn," tulile III, p. 4S.

«Cieol. Surv , Can.. 1806, p 26U.
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As no aiiMl.vscs i,f the I 'ins from tlic Wiiid-nr wrIU ;irc at liaml tlir
UpuIhK aiial.vsi> is nivcii td represent tliis nuiuii.

,',.((/; Hniii hind /n„„ //,< W, I! <,f Ih, Ihlrint .S.itt (\,„r ,,. l),l.;iij, Mirhi.i'in mar
Dilnnl'.

frjii'i-

tnin-
.•Ml

.'.1

trii.i-

Aiiith/si.s „f Urinisfrnm .\i ,( Yuri; Sl<il,, /,</ Cniiiiuinx,,!,'-.

K(\
\ii( !

,

< h< 1:

M>;( 1

( USdi
MKltr- ..

I It

( •»( I,

CllSO,

OI.W ! Wfl
012>» I (m:i4

S»<» ! 0-34»
lB!t21

i

:'.l 2!)5

I. I'roni the Onnnihiitii niitiinil hriiii'.

11. I'loin iirlificiiil brine fnnii llic Kiiliition of \hr r.ick >:\U

.

AiKili/six (if l{(Kk Siillfrum MlrUI W'dl, (ii„l,i„l,'

-'"n

11

N--''l 99tl.s7 !n-24
<'"<'l' • 00:i2 or.?
Mk< 1= ' 009.5 M
'ii^x 0090 2S1

Insolulile 017 r>n
Moisturo 0079

.

100 000 100 000

^:l

I. Knmi the v;hitc traii.sIii.'iMil portion of tiic sccoii,! In'.l in the Altrill well core
11. Irnin tlic Ics.s puii' .•<alt from the .same Ik-iI.

Tlic following cornparisoii is hy Iliiiit/

I i^'

crdwv:!.

urk- W,
at'in;i\v

ynicu-c

iuilcri.-l,

'OiUri* h

lit

Piiin, salt
,

and salt

«it ,;

solar salt

t)(>ilo(l salt

I'uarse .salt (analysis niaili' in 1^71).
iiHMiium sail
fine salt

•''..k (\ W Mirh, Ci-n] and Biol, Siirv., Pub. No. I.i, p,,!. stT. 11'. n SJ
'N.-lun.ls. I). H., N.Y. State Muk , Hull. 174. p. OS,

*
.

I '.

Surv
, r.-ui., vol. V. pt. II. p. IM s.

57237—8i

Ilripurit ii

I'cr cent.

2 (i7

1
4.->

2:i4

2 0t)

11.-.

I .-Id

MM
1 2S

1 ti2
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I'ui fiirtlirr ium|niii-i)ii. tlir fdllowiiiK smalvsi- i.f nx'k -^nU arc aildfi

AnnlyM^ of Hink Suit f,om .V. "• Yiirk Sink.

II

Miil»iiiii'

llisolulilr

• •jiSd,
<„( 1,.

Mk« 1,

NuCI

Irarc. tfilf'*'.

OVMO (1 nwi
4s:is ; (1 l)7'.i:i

OISO (1 (W-V

u imti II IISHS

IIN'7U()0 >
!(!! 7410

I. All :iviT!iKi' sanipli- "f «ilt iimimmI in NCw ^'iiik siuic.

II. •• r.Tfirt ly «liilo sail
•

Thi' -ii|» 'ior (lualilv of llif Ontario salt i> ilcarly i.lu>lral.'il .y

coiiipa. MK '111 aliovc analyses.

i'i;Ti{()Li;r.M.

of thr ix'tiolfuni (il)tainc(l from soutliwcstiTii Ontario, only a sm til

part conns from Silurian formations, the most of it licint? fouml in Oi.

Onondaga (( 'ornilVrous) limestone of the Devonian system. Some -il

however, is ohtained from the Whirlpool sandstone in OnondaKa township,

Urant couiitv, and from the top of the (luclph and the lower Saluia of ,hr

Tillmrv lidii and the ('.iicl|ih of the \Vli",itley held.

The oil proihiction from the Whirl, lool sandstone is ohtained- li 'in

Onond.ana township. Brant county, ahout 7 miles east of Hraiitford al ni;

Fairchild creek, and from an area approximately IJ miles lonn hy I nil.

wide The Whirlpool sandstone is here 20 feel thick and lies MM |..<

l.elow the surf- ce. This field was opened in KMO. reached its niaxiniuin

production of \:ir>()\ harrels in l!tll, and produced l,t)17 barrels m I'tUi,

As interpreted from drill records, the upper (iueljih and lowest Saliin

strata yi<"ld oil in I he Tillmry field, which is situated in the eastern piri

of Hast" Tilhurv and the western part of l<alei>£h townships. Kent coun'v

Iiicludin); the jjas field which extends.to lake I'.rie .and includes the ea-i, iii

lioint of Komiiev township, the held is !» miles m length from north i^

.-oulh and S miles in greatest width which is alonK the shore of lake 1
iir

In till' viciiiitv of Stewart, llast Tilhiiry, uas is reported from a depiii ei

l.:{(«f(M -nd'oil from l.:5!t:5. I.IIN. and l,i:{t)feci.

Oil I- .ilso olitained from the < luelpli formation in the W heatley !:• M

at a dcptl of I,L".ll)and 1 .:{()(» feet . This tield includes a small area e,'i-! h!

Wheatlev in the southwestern pari of Koiiiney township.

The' iiro.hiction of oil for Tilhury and llomney, which was idi.'i'i;

barrels in I'.HXi, n>.'iclie(l a maximum of H 1 ,.")S,S barrels in I'.tOT aii.l i!i'i

rapidlv fell otT, beinj; I(>,2".I7 barrels for MtKi (as rejxirted for Till uiy

luesuniablv includiufj tlie Whe.atley lield)^ which was a ninn of :; m.

barrels over KH.'), tlielowe-t output >iiice th" openiuu; of the field.

Oil in Ontario is Kcni rally found to occur at the toj) of dome- ni.

anticlines, where it is driven by the lireater spiM'itie (iravity of salt w t.r

In the case of fornialioiis that contain no water tliis rule does not
'

"M

~^l-rr[ll, Kr.'.l.Tirl; C 11 , U^ll .\,V, Su.l.- Mu- . N-' U. I^H. P I-

•Im'uI Surv .Can , Mfiii ''I. 1«1>, ii HI,

•Onl, llurcau of Mini'M, vol .WVI, 1!H7. p, .V:.

-^>^



1 111 till' Siliiii:ili f(iriii;itiotis (•<nil;iinili({ oil nciicrall.v ront:iiii ^.ilt w.il.r
:ii-ii. Thf pri'Miii tciiili'iicy is tn .xplori- tlir (liicli.li .itid S:iliii:i I'l.rtiia-

\int\-. wlicrc not iilnMily 1i stcil, ImIciw t he duriifs ami ,iiiti( liii.s (li^civcr-
cl 111 the ilcvcldptiiriit of the slialli.wir oil lirlil- i( imoikI.ium or "( oMiirir-
nii-"l (sec struct uri, j).iKfs II to lli.

CAS.

Mo-l of till' tjas foiiiiil ill OiilMrio i- from formal ion- of Silurian a«<'.
ill.' Mcdiiiii-Catarart saiulstom- and slialc-, tiic Clinton iiiin-.toiic. the
Cuilph (loldinitc. and tlir Salina shale all hear locallv ini[iortaiit nuantitics
of Has.

The Medina satidstom- are generally ^'as-llearin^^ (^uotink Malcolm'
• Tlic greater proportion of the uas of the Selkirk, I'or! Dover, and Dellii
lirl.ls is derived front the red Medina sandstone ((Irinisliv meinlierl,
mIiIioukIi small (plalitities are found also in the white .Meilin'a s.indstone
Wliirlpodl mcnilier), and in the Clinton f(»rmation. 'I'hi' White Medina

viiHl-tulie is the productive horizon for the Has of tiie Merlie-Hu!ul>eistone,
\>aiiitk'et, Otterclilfe. Mayham, OnoniiaKa. and Mrantfonllields.
.-iiiiiic of the.sc fields deri\e a jMirtion of their jjas alxi from the red Me<lin:i
Nind-tope and the Clinton f(»rmalion." I''or the depths at which the top
uf ihe Modinu is reache(l in the various fields, see Malcolm, pane 2<t, and
(rn"-scctions and lo^s in this report

.

The Clinton formation, according to Malcolm, supplies jjas "in the
niKiiidaRa, Caledonia, and Cayuga fields, and is the mo-t proiluctive
liun/oii at I'ort Colhorne, west of the canal." For depths, see Malcolm,
pau .., and loss niveii in this report.

Malcolm stiites "thi' (iui'Iph is the mas-liejiriiijj formation of Costield,
-MciMa, and Wheatley. .

." \t Coslield, the top of the formation is
:ili>iiit !,()()() feet helow the surface and at Mersea aixiut l.KMt feet. For
fun licr information as to depths, see Malcolm, pajte :U.

The S.ilin.a (Onondaga) is the i;a,"l»'arinf>; formation of the Kent
k':i> lield. .

." (Malcolm, pane 'M>. see pa«e ;{? for depths of too of form-
atiuii.i

J or the chemical ((imposition of the n.atural nases of Ontario, see
-Mill Aiunial Heport of the Ontario Mureail of Mines. I'll }. ])]). 2l7-2.*)!t.

it is now well reeoiinized that the occurrence of natural tras an I oil
111 the Silurian formations of Ontario is princii)allv dependent upon rock
I'l'Misity and structure >uch as anticlines, dome-, monoclines, etc., .md
iiiii-t(|iieiitly 'levelopinn companies are paying more and more attention
I" li iiMs of porous strata and to structure as worked out from well lo^s.
ill' keeping of careful lojjs of the formations penetrated in drillinn, aiul
'lie depth at which water is struck, etc., is of nr(>at imixirtanee for the
I mure (level()i)ment of oil and jras in Ontarii; (for si'iicture see page II).

Accordiuy; to the Kureau of Mines- the total pis production for
"iiiiii., in l!»lt) was 1 7. '.l.Vi, ()()(), 0(10 eul,i,- f,.,.i, v,du(>(l at Si> KlJ.pMi a.
'"iniKired with ir).21l .oOO.OOO enhie feet in IHI,'). Of 1 his amount , \V(.|land-

:

liil'liiiiaiid produced ;{.7(t<t..")00.000, Kent 1:{.7.")L' .'lOO 000 Khdii ;i.".l-
!il"i,(mi). and Kamhton .",.200,000 cuhic feel. The amount lor T!il7» uas

;
-'(i.liL>,-,.700.(U)O ,.„!,ie feet, valued at .•<:{, i,S2 1

",

»

I

I

"ni Huri'auot Minrs, vol .\.\VI. 1',I17, p. 40
•> 'f.l Hur.-au <.f Minci, Hull. 3:i, n. :i.
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|{U( K AN -YSKS.

MKIilN \-r\IM(\' I huKM VI I'iN.

Manii.Mili.i ,lul..i„iir, frnin Mil.hrll^ Mill<. l"i >^. •;""•

(•,,lliiK«,MMl t.pwii>li, !«'-.> luunty. .\n!il>-.< l.y Mm.- MraiK

of Mini's, OltiiwM.

Mu< O,
Ke<C). ..

FfiOi
.\l,i >.

Inwiliilili-

Tolul

iM IK)

21) .V4

I at
<MM
(I 71

III 70

W OS

.hid/j/v.i "/ \tmntoiitiii Ihilnmitr iiii Mitinloiilin hlitifb.

Initnlulilu iimtUT.
Silicii . .

Korri'' otitlt'

Muiiiina
l.iin*^

M:iKni'Miii

I arlion iliiiside .

Sulpliur triiiiiiic .

.UkalH

Tutal.

4 M
1 12
ISO

2SI11
KMH)
43 7;)

It III IV

:i 8U

lW-47

S IW 7 tV4

SI (1 72 ()!I4 ,

2S,-. U 32 2 14

2S0S 2!MI0 2ti.VI
1

1<MI) 2(1 IH IS.S2
1

411 (Ml 4.V27 41 57
i

HI 22 25

0-30 12

U IW

o;;i

99 98 100 65 98 50

.'It V'

1
'. I.:

I. (ioro Hay, s:unpl<' "f li fi'<'t "f ii|>I>irm.)st part of facr of i-lifT, iiortlnv

I'air Kvoiiiiils.

II. Top of flilT across bay, i^a.sl of dorr Hay.

III. (iorc Uav, oiiLMiiiarttT milo west of northwest rorii.T of I'air «! ,i<.

(ifcrt.

IV. I'ortrr's <iiiarry, ju.st ra.st of Fair grouiiils, Core liav.

V. Landing at lake Matiitoii.

('alc:ir(>ou.s saiulstoiu? bed tliounlil to ropn^sont tlic soutluTii .'Xt.-i:-

of the Maiiitouliii (loloiiiitr. as taken hy tlu- aiittior in llu- Nianiira s;.

il.ovc lAwistou. Analv.^is l.v Mines Hranch, Dept. of Mines, Ottawn.

I'l;

I'd

af O,

.>Ik(">
KeCOi
IViO.
AliOj
Insolulilo matter.

.IS ,39

2:» 115

3 14

07
3 42
32 3S

'i'lital.
101 35

>()„, Huroau ..t Mine. 1W4, pt, II, p. TS. Tl,<- fornmti.m i.- i.l™t.r„-.l l.y iho «ritor(roni h\, Vmv>\^<W

localitii« UcscribLMl.

io.!*' Mfc



Ill

.iipll \i

ll. l)-l

irtliw '

CXtl 1:-:

ttM\V:i.

A 'aiiiplc liik'ii frntn ii li-t'i>nt luij nt t'lTniiriniMi'* jimi-tmii- in iln' U|i|>i'r

|>:irt uf ihii'alMpi llraij »lialr ill l,iimliuii«.'. .\n!il\ -i-^ hvMim-' Uramli,
|)i |tl. (if Miir.'-, Ottawa,

< III n,
MkI < ll

1,.( (I,

IV=ii,

Al,«i,

Tolul

at w
2 u-i

ri IS

U7 ta

II.INIiiN KUUM \1KIV.

< liiiidii, lia-^al, 'aiiiiy, ulamonitic laM-r almiit 2 (ir ;{ iiir|ir> tliirk, at
Iliimlas Analysis hy .Mine- Uraiirh, l)c|)t. <if Milieu, Ottawa.

j*it)i :•. 4.'

M^H :ini
Fe«>. . . 2 71
t'etf)! .... 2 il7

<'»C) Ill XO
Mg«» 1.1112

II.O .) .'HI

< * >i not ili-tiTiiiinixl.

I'olal (W 7«

Hfyiialcs (Wdli'iitti iliiininiti' at Hamilton, .\nalysis Ky .Mines
IWaiirli, l)i'i)t. (if Mines, Ottawa.

' ii( 'i

.«K< <li

r.i ( ll

I c-.( l|

In>ulut'li'

.'.ON.')

;f.'i .'s

211
07

(I .'lO

10 !tO

'I'liliil . !HI 71

Iriiiiile(|iic)il ijiiliimite, at Ilainiltdii. .\nalvsi- hv Mint's Ilrancli,

I). [It. of Min(.s, Ottawa.
(a< (I, ,:( (iU

.Mk<(|j ;i!»i»
Kdll, 2 :w
l-i'3(*i tr;ir|.

Al;(ij ;!!»

1m*.|iiIj1i. 4 24

Tcitul ...

.\IA(i.\K.\ (lUt)ll'.

»9S9

II

.-i( 1:

Al:l ij

l,.ll

l,.u

ll;n

22 00 22 .'i2

12 !).'> 812
1 77 1 i;i

4li MM
20 Kl 21 s:!

7-77 10 14

7-20 liiO

Tot.ll 72 G6 08-75

I Koclu^stcr shale, .'! feet iilxivr hnsc al Hamilton.
II. Uoclicstcr shall', upiicr 4 feel, at Ilariiill<.>ii.

i

'Af 'yfle:^ by Minos limtnh, l>fpt.nf Mini*. Uttawa.
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.
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( 'ttlriuin I'nrlxtiiali' ...

MttKtH'^iuiii (•ftrlH)nuto

Aluiiiinn «n(l (I'rrir " 1<>

In)u>lul>Ii' arKillawDU .i-niiluo.

\VuiiT :«nil Id-i liy liinition

Total

56 2»t i
47 11.

20 07 30 :;j

1 2-20 2 71

1 20 IK) 111 I.I

31 II
.'"

»9-76
1

SHI 111

1. JipIiii Brown r (iiiiirry.

II. Ali'X. Maiiiiiiit; X <|iiuriy.
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'
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L„ckp;.rt <l..l..mit.- from Cockhiirn islaii.l fonncily us.mI for manufar

turiiiK siil|)liit<' i)nl|) at Sault Stc Mane'.

lns'illli>Io

Iri>n iiiiil iiluiiiinii

( iilciuin larlxiliiitf .
Miiisni'siuni (:irl)(>iiuti'

I'liili'U'iiiiiiiod

15
.'>

.i2()

U
2

100

brownish >;ivy, crystalline, Lockport dclomitc, Crimsby.

(iirhonfttc of linio.

( iiibmiiite of nuiKncsia

<';irli<inutc of iron

Insoluble

fiS SI2

2!»-4S

) 10

SO

100 OP

T.„..kn(.rt dolomite us."<l in the manufacture <.f lim.> at rhri.^tir's

si.linl; n..'r Kelso, west half of lot 3, concession VI, Nassa^aweya township,

Haltoii county'.

( arlionnto of lime
miKtncsiii

iron

Sululiiitc of lime , ,

AluM.inrt '".T,!;'

Insoluble iimtl.T "•*">

5412
4S 45

5S

017

Analysis of rock from Ancaster quarries, pr

:iO

100 t)2

csumahlv from the Kranmsa

beds^

Moisture
In.oluble matter
(arboniite of lime ....

Carbonale of iii;iKnesia.

2.T

MiO
.WHO
4;m:!

.\veraKe of eitjht samples of rock from lowr <iuarry ot I anada i rusiu .

St....; C'on^punv at Dundas. r..present,..B about 1;. fct of
"PI>'-[,

J;;;;^
;-'

,.,ls Anavsed bv ( 'rowell and Murray, m.n.nn ''"P";;'''-^. <
1 ')•"':

Olio Analv.sis furnished by Mr Doolittle, nianager of Canada Cn.^h.a
Ohi
Stone (.'ompany.

Silica. . .

Iron oxide. .

Alumina. .

CaCHi
Mi;( l),i

Sulpbur
I'ho.^phorus

CH'KI.l'II DOI.OMiri;.

l-6fi

.54

.17

,54 42
41! 02

0:i4

015

100 0.59

Analysis of ayera^e of ei.ht samples of u,.per 10 to IS f'"';t of quarry

at Dun.las, bein^ tlu> lower i.art of the duelph formation. Anal.Ns- !•>

l()nt .iurottU (,l Mim-s. 1W4, pt. II. P M.

T.wl. Suri'.Ciin,, 1H7I>-T7. pp. 4v, ,,

!.'l».l Surv.. Can.. v..l Vlll. ISU.'.. pt. U. p. 1<.

'Hrl Ilurt^uol Min<H>. I»1. p 142
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iviisliip,

.raniiisa

11.-)

Crowcll iiiid Miiniiy, iiiininii ciininccrs, ("Icvi'IiiikI, Oliii), iiinl supplii
iiy Mr. Dodiiltic, iii;iii:ijjt>r of Cauuil:' Crii.shcd Stone ( 'oiiipiiiiy.

i^ili''!i 41
Iron Dxiilo ., 0-4:)

.Muinitut 0-.'i9

< 'ii( 'Oi .1,') 2()

Mk<'Oj 4:1.(10

^ulpliur UOlfi
riiDspliiirus 000.1

100 2.M

Aiitilijses of l/iuliili Dolomite, WtUiiigtoii County'.

( "arljoniito of lime
iiuLKnosia

'
iron

Sulphutc of lime
Aluininti

Insoluble matter

Totiil

I llyKroseopic wiilcr iiftiT (IryinR at 100' ('.).

.')4-2.i m !(7

4.V17 4.1 :)7

0-22 OIK
O'M (i.S

trai-i" trace
()S 03

100 W lOO 21
0,i 02

I. Light KTcy, fiiio crystalline, massivo dolomite from WcUiiiglon quarry, Hoiith
half of lot 29, Rore of I'lisliiich town.ship, Wellington county.

II. liight, ereain-vellow, yellowish-hrown weathering, very tine cry^stalline,
compact, dolomite, from the ])ricst'.s quarry on Speed river, Gueli>h
township, WoJlinglo'i county.

.nislM.l

Or;ini"-:i

'VfhiiMl,

Unisht'.l

SALINA FORM.\TION.

Camillus Shah'.

Lowest ix'ds exiKJsed in ("aiedoiiiii gypsum mine. An:ilysi.<

Urancli, Uei)t. of Minos, Ottawa.
Si<>! 12-34
A1,0, 3-93
FcO J. 94
FojOi 041
i'liO 24.20
Mk<) IB. 17
HiO 3. 00

1)V Mines

f (lllMIIV

IVSI- i.V

f '(>! not determined.

Shale accoinpaiiyinf; frypsiini at Paris.

-

^ atcr
^iliea

.Vlumina
Ferric oxide
(aloium carhonate
Magnesium carbonate.
Sulphur

'Cml, Surv., Can., vol. VIII. pt, R, IW.i.
•I'm. Bureau of Mini*, lmx.pt. ll.p 34.

p. 17

fil.y9

0.7.">

.')2 02
so:)
3. SO
9«0
2-34
too

-r^r«C<\ ""K^-^K^B
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Tliin limfst-.ii.'s, which arc intcrhcddcd with shale lu'U.w gypsum

lioriziiii at Paris.

Wiitor
Insi)lublo
< 'iili'iuiii oxiili-

M:i«<nfsiu]n oxiili'

Carbonii' ui'i'l

Sulpliur

.Tl

:) 3'j

27 77

15 15

s:i 42
60

BKUTIK-AKUON FOUMATION .

liirtiv Wattrlimr.^

Kock cut by Wcliand canal on north end of lot 28, concession 11,

Hiimherstone to"\vi>ship, Wcliand county^.

Fiart A Kdli/ni^-

.\1li< .,.

Silicii, I

.

..(1 insoluble siliciitfa.

FcjOi and AliOj.

44-68
36 27
16 14
2-46

99 55

SeroHil Atialy«is.

SiO..

Fl';(

)

CaO ..

CO:
Miiisture

UjOi

12 32
4 94
25 02
16 SO
;w 13

06

Waterlime at SprinKvale'.

I.inw .

M [ijrnohia

Aluinina.
Forri<' oxide
."^ilica

Water
,

( arbonir acid (iiinition I«is»)

98-27

31 .58

17-79
3-29
1-89
3-69

15

44-73

Waterlime, probahlv Bertie. Bluish, lower rock in quarry on l-t

40, concession IV, North Cayuga township, Haldimaiid county .

Water

.-Muniina

l-'erric- oxide -

< ali-iiiiii oxide
MaKneaiuni oxiile

.55

4 14

26-60
1.56

20 09

U 51

Dolomite, prol.al.ly -Vkn.n, occuning below Oriskany sandstone nt

Michigan Cential cut 2 miles cast of IlanersviUe".

Water
Siiic-a

Aluiiiiii.'i

li-rrir oxide .

t'al'-iuio <ivide

MaKne-iutn oxide

Imiitinn li>s«

:!5

:i 41
2-:i4

l-s(i

2r, til

17 47
44 9li

'>i.,ni,' \kr.m iloloiriite niiiv 1m- hi, lintcii.

'1 ini. Itur.MU iit Mm.-r'. 111"-'. P :il

-tint lluri'HUor Mm,--, r.'ll. [It. 11. P H-

<Oiit Hureauiil Mini-s. I'.NIJ, p IW.
ii .,,1 tli,r..>mi.( Min,-:.. l'.«i:l. P Itl

vi'fr -«

»
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CHAPTE I.

PAL/EONTOLOGY: DESCRIPTION OF NEW SPECIES \ND
PAL^ONTOLOGICAL NOTES.

MKDlNA-CATAUAcr KOUMATIo.V.

Linijuld cunctild Hall.

ThII- oriKiiinl (icscription' is as follows: "Shell cuncifonn, vcrv acute
at the hcaks; iiiarKiris nearly rectilinear, and converninn unilorinlv from
near the i)ase to the heak; base slightly curved: the valves convex'oii the
upiHT half hilt flattened or compressed towards the hase: surface loniji-
Uidinaily striated.

This .pecies is readily distinguished from any of the other species
Its acutely etmeata form ... . . .hut the shell is'more or less .-xfoliateil

ueentand the striae partially or wholly destroyed. The shell is tran
and usua' y of a light colour, particularly in the linht grey sand.stoni•; f,.. ........... |/.ii iituini .> Ill iin- 11^111 j;re\ sanosione . .

I'rom .n examitiation of a quantity of material from the Wliitmore
quarries, Locki)ort, N.V., it is found necessary to niodifv the al.ove des-
iri[)tion as follows: on i)ractically every siah examined there are valves
i4' two di.stinct shapes, the acute form as (h'scrihed ahove and another
torni with more obtuse heak. The latter form evidentiv represents thi'
dorsal valve. A few ventral valves have subparallel sides, the beaks
iMing acute and the general shape cuneiform. .\ verv shallow median
septum is present in the ventral valves. This extends from about 2 mm.
Initn the beak to about 5 mm. from the frfnit where it ends in "central
M.irs". The septum is bounded by "concrete laterals" 1 mm. or le.ss apart.
The septum and accompat.ying parts are well illustrated in "Palaeonto-
louy of New York"-', This figure also illustrates the less cuneate ventral
v.ilves already mentioned. The shell on such parts as are well i)reserved
-hiiws fine radiali'Xf .stri;p, about four to five being sjjaced in 1 mm. The
cxtiiliated surfaces siiow fibrous structure, resembling stria>.

The typical shells at I.ockport occurring in red sandstone, average:
wiiiral valve IS to lit mm. long. <t 1(. 12 mm. wide at front; dorsal lo to
1^ inin. long, with width as in ventral. In grev sandstone lenses, the
I iif-'th 1- generally less and the shiipe h ss cuneate. At a slightly higher
li'iizon, oceiirring in highly ferruginous sanu.stone along with brv('izoa and
nMrocod.a. hngul.'is are very numerous but are onlv 7 to 10 mm. long
III iither characters they are indistinguishabit. from the well-develoi)e(i
-piciineiis fotind not 100 yards away.

At Xiagara river, in a li-foot bed of arenaceous limestone 28 feet aliove
llii Wiiirlpool sandstone, fragmentary lingulas occur; these are typical
/.. nimnta. Twenty-two feet higher iij) in red sandstone this species i.f
;iiii;ii a IS again abundaut, but averages only about 12 mm. in length.
Ii"' liiigulas of the latter horizon are :ibun<l:int also near Tliorold. .\t
'1 in-li.y an.l Hamilton, lingulas occur in grev sandstone near the top of
thr M.^lina section, the beds being older th.an the true grev band or Thorold
qiiarlzite. The lingulas of these localities are of about' the same size as
iiinM^ t|„, „p|„,,. horizon at Xiagara river, but .are generally less cunei-

'[•:.!»>.,nt(>I„i;.v .-.f \Vw N ,irk. vol. II. !..•,:.>, ,,, ^
'\

1 Mil, pt. I. pi. I, !,-. 11.
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f„nn Inall..llu.r rcsp.rts thry arc similar 1.. the tyju-al L vunuitn

th.r. .. a,n.,nu th-m su.n,. .I...i.l...liy .•unrat.. funns. low. vr

sl'lla. li.Tt i.i..ntifi..s th,.s.. as Lm,-,./« cinnnn, Nanux.n.. forn...rly kn„vv.,

lis /,. tlhldlKJII.

I)(iliii<in<ll'i iiuji i.iiiiti" llfW species.

(I'latc Vn. timircs I to t».)

ili-oval more or

>li(iitcr lliaii greatest wiilth o

iiiiil>o to lateral margin, iiicrcasiim

(lominantly by bifurcation on ventra

growth lines ])rcscnt

specimen

less, planoconvex, liinde-line
Shell wider tlian lonji. sii. .-.,.,

width of shell. Stria- tine, antjular. recurve.l troni

'iv intercalation on dorsal valve ami

valve. One or two well-marked

m-ar anterior marj^in of shell. Length of aduli

width 14 to 22 mm.; thickncs.s 4() mm.

V.^ntral valve moderately convex. Hatl.^ned toward anterior niarp..

.nd .'om^ivc between beak and canlinal-h,t..ral an^l,.; >-nbo merpn,

into ({<'"<'''i'l curvature of shell; beak smal

cardinal area moderately hinli- tapering rapu

dcltidial plates narrow; i)cdicle oi)cninK wid(

from 12 to IH mm.;

acute, scarcely incurved:

V to cardinal-lateral anuli-.

hiuKc teeth larse and

.tronr mus<.ular area short, .livided me.lially by low, rounded elcvatym

I) ,rsal valve nearlv flat, with narrow median depn-ssion whnh become-

shallow and iU-dcfine.i at front. Beak a.^utc. v.-ry short; cardinal area

vcrv narmw, ..ar-linal pn.cess small trilolH-.l; muscular area about one-

'''"'ms'IpecLs'ielv resembles Dol,„a>.llo ch.antnla (Daln.an), fron,

which it 11 av be distinguished by being wider than Umg. havinR a low

:;: !".;>: .ardinal-w'cral angles of v..r>- little ">-.•
J,''-;

' '

J^^^;;;:
smaller cardinal process, shorter crura, and being generall> .f '^"^f?

'[
7^'

«-.nv«cc. 'Catara.'t formation at Kug.Mua, Ont., m lower 10 fee,

„f c'lbo Hea.l grcv shal.s at LavemhT falls near Duned.n, Ont., in sha •

irtig at top of Manitoulin .lohmute; at Hamilton, Ont. ui red shah

{!eds of (irimsbv samlstone; near Owen Sound, Ont ,
along Pottowattonn

in Cabot Head shale just above Manitoulin <lolomite.

n. var.

river

Dalmanella eugenieiisix var palwoeleyantula Williams

(Plate VII, figures 7 and 8.)

Small semi-circular, plano-convex; ventral valve mo.lerately <le.

umbo moderately high and narr..w more rounded in
>''''"f

T^ 7,;;;'";.;;'

cardinal-lateral angles rounded an.l h,nge-line about one-half the ^^H

„f th.' slu.ll; <lorsal valv.- nearly flat or gently convex »f>=i[/'»\
't'';l,7

narrow. m..dian groove from beak to front anterior v a he bo,
ii shallow sinus; length of tyi>.- specimen 1 cm., width 1

cm., tlu.kn.

at umbo '.iri mm. ..... ,,. .,„ |,>,,„

This varietv differs from I), cugcnieii.vs in being nearlx as lonj.

broad in having a higher, narrower umbo. and. in the type specimen,

having a narrow, me.lian groove on the dorsal valve. ^oung(T sp,-cun,

hav m<,re convex dorsal valves and lack the median groove.

This varietv approaches the characters of 1). rlrfiantula (Dalnu

•ind h.'nce its varietv name; it differs from the later Silurian species. In

Ith

a

if

rwffSW^^^^



I
rv.r, in hciiiK proportionately wid.T, in havinn ;i lower i.iil.o, an.! in

; li,i\ HiK ii smaller cardinal process and shorter crura.

Orciirrnia: In Calx.t Head shale at Kuuenia (collected hv ,(. Stans-
fuld and H. \. KI!Mv..rih l!lll), and in .Manitoiili., dolomite at Cl.n
W iiliam.

MKASUKKMKNTS OF Vll{(il.VNA MAVVII.I.KNSIS AM) I-KNTAMKUfS ()IIL()N<ilS

VInjiana mmjiil(cn.si.s Savage, Cotnmd Fonnation.

Fitz-
!

willium
i>'Uin(l. I

Tiinm-
rack Sou'h
COVl'. bay.

West
bi.y.

KaKit-
wonn
lake.

siHiirncns csiimincd
Sniallcst

4
2 1

I.:iri;fst

AvcniKC
A\fr;wt' ventral Mcptuni ..

'Avenure ratio
.

a
2-.';

.1

2S,2-.i

2 1

17
3-5,4 Oi

4
2-.5

a III

ai
O'tt!

Ill'

a 0'

2 4

0!t
4,2 2! 4 8,4 4i 3 7.2 3-2

Icn

:iy.

3 5 a-

2 ca-
ll n
'1 a-

n-klmin
>iaml.

nil. liii.u.

1

!l

1.2-:

The average ratio i« an enpression of the .,u.,tienl>, obtaineil l.y liivi.linK tl av»r.w lonmli..
1.1 wi.lths of the ventral valve.s of the siH'ei.iien.H .•.ue.v:,.^ively hy the average .leptli.

Pentamenis Oblongm in ReijnnleH (Clinton i Dolomite.

spei imens examined
Sliiallost

Lurjri'>t

.Vvt'r;ii;e . . .

,

.Vvor:im' ventral i^ptuiii

.Vvi'r;i;;u ratio

l{o<hei!ter.| Thorold.
j
r>e(ew

| Jordan. 'Ciriiiisbv. Kelso
I I

falls.
I

'

,31
.5*7

4 5
111

3,2 a

4

;
()()

4 2
2-5

foni-
pres.si'd.

3

2

4

3
0-

3 . 2

I -7 5-0 rni. lu
58 (i.2

37 !5 6
W 2 5

I'J, 1-7
1
Mi, 5-2 ;53, 4-7 2-8, 2-8
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lihiiiichotirtd ailmU'iisi.s, iifw species.

(Plate VII. Jiniires 11 ii. 1., e.)

Shell siuall, e.iinpr.sse.l, sul-trianKMlar, n-.t l.roa.i.r than Im.tl valv. >

M.l.-equallv eonvex. I'lieatiuns 12 to 11, pmnunent roun.h.l ext..n.lm,;

f n 1 eaktu front; separate.l hy inter.paees wh.el., at the front, are e,,u.,

m- J eater than the wi.lth of the plieations. (uowth hnes pron.men

.. the nmt oniv. l-en^th an.) '.rea.lth Letwen (i an.l •• mm., -lepih

'J ;.. r, m.n., an«le L.tw...... .•anlinal slopes 70 .le^rees to H.O .lepees .r

"""•',i:;i;:r;:i^Mno.lerately eonvex; Leak small, aente
^^-fv

i"--
'j

foram... slit extendi..^' from the foran.en to the contract w.th the heak ..

the "raehial valve; uml.o mo.lerateiy well jhtine. ;
me.han smus conta.nn:.

two plieations confined to the front half of tlu- shell.
..^h..ll,.u

Hrachial valve sliiihtlv more conv.'Xthan pedicle, .eak .s nail.
.
^h.ill."

sinus frnin the Leak to the middle of the shell contannn»j three phcat.o,.

which rise as u low fold at the front of the shell.
. , _

,

The two small figured specimens measure respectively < mm._ h-.i^.

tl-o mm wi.U-, 2-.^ mm.deep;an.l (i mm. long, 7 mm. wide and 2_> nn„

lleep The brachial valve of the larger figured specimen which is of ah.. ut

average size, is 8-5 mm. long, i) mm. wide, and 2 mm. deep.

t cabnrns,. differs from Ii. intennaUa Savage in »-'"«
f™:|'

'
,

less transver-s... From l{. h]n<hi Savage, with which it most closely .oi,-

pares it .litTers in the presen.e of a fohl and sinus, and in greater prop..,-

^""o"I^. In Dvcr Ray dolomite and the overlying ("ahot^ ILad

shale al the "Clay bank" uh.ng the shore about 2 miles west of ( abot lu :M.

Atnjixt iiarksi new species.

(Plate Vll, figures 10 a, b, c.)

L,.ngth and bn.a<lth sub-e<,ual. Heak of pedicle valve eh.sely in.'m vn

•aid covering th.. beak of the brachial valve. Hoth valves convex !..

; e i,'le V 1 a w,.ll-„,ark...l sinus in front, not appearing in the umt...n

:;::,., ,:;:! thl. bra..hial wmi a foUl, weH-marked in front, - ;-. -.-'^
of the shell IS turiu.d up in .some s,,ecimens, an.l on y fa>ntl> ';'':.'!,

forming a shallow sinus n.'ar the be.ak. Shell wid.'st posteriorly; eanlnu,
toinun,. .na

,^^,,,,,,,1,;,.^ rounded. Surfa.e marked by hn.- n.un

which increase generally by bifurcation an.slojie varying aiu

plications '."> to 2 mm11 icatlons ' > l< ^ null. «ii]<ii . .% r- ..

,

.ni monlv bv implaii* -tion .nd by growth lines which are ';^-"-;;-;
'

near theiront of th.' h.'H. Th.' specimen chosen as the <> ' '

24 mm. wid... bS mm. high, an.l 10 nun. deep at th.. umbo. <
tl i >

nt^Vh";m'i:r;o'25 ninrin widtliV WVll preserved, small speciin.n
m.ns.u.

,a,.htheformof.l. mm(,,m,//.s., having decide, caiiin:

.,„.„.. oion.in.nt. m^dicle beaks, and straight frontal m:.

2,"> mm. in widtli.

at Cr.'.lit Forks ai)pro:i
,.

, , ,

lateral an-l.s, small, pr.iiiiin..nt, p.^dicle beaks, ai

"^
^'Tlns'';p.-ci,.s is most cl..s..ly r.'late.l t.. Atnil»' '>n,-,,nu,lis Unh.m

fr.,m hi.d it -.lifters ,n having ..onsi<l..rably f.n.>r pl..-ati..ns, rn.M.I

..ardinll extremiti.-s, less ••learly .l..fin...l fol.l an.l sinus, an.l m b.,:.-

larger averagi' size.

'^jmfifs ?Sf?S?^? £5*/.^BI».
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Th.- .-^pecH-s is i.|in.c.l aftor Pr„f. s.s„r W. A. Parks, „f T..r„nt., rniv..r.
Mty, who r.-c..Ki.u...l ,t as a i...w sprd.s, Imt k-ft it f..r tlu- autlu.r to dv^
(•rihe in this niouioir.

Occiint'iicr.

iilas, Crciht
tiiwaniii)?, and West \m\

> 1 /• 1-.
,.'",""' ^'""'t""'"" «lol"niitc at Sti.ii.v Cr^.k. Hamilton

)nndas, ( r,.,l,t_ I;o,ks, C)^v,.n S.,ut..i, Cal.ot h.-a.l, and'Church hill. Mani^
Manitoulin island.

W'hiljuldillii c(it(iracti'n.tin new sfM-cii's.

(Plate VII, figures Hi to 18.)

olllv

Ihe number of sp<.eimens foun.l is over forty, l.ut many of thesr are
n.,.„. fragments, and all are .Tushe.l or worn. It is pn.hal.l,. that heMnus..s have l.een aeeentuate.l l.y .TUshin^. .\,„onK the fragn.ents are

::::;;;;"';;• fnr 2 rto'er*'" "'" "'^" -^ ""-' '"^»^- •"- ^'-^ "-
H

.
catarartem,. i.s n.ost n.-arly allied to ]V. quadranqulari.. Foersten,m the Hra.ssheld o Adams eounty. Ohia From this .s ,....i,.s it ,li f'^

I
.

l.e,n^r smaller on t!.. ....rage, less rot.md, a.ul in having more el" ly
<ii fined and narrower siniLses.

<- muny

(iccurrfncv.

Lavender falls;

in limestone

Sound, a

Alanitoulin dolomite at Hamilton, Cl.'n William andm the arenaeeous .Manitoulin beds at Niagara river-
.
one lensos n, the rabot Head shales at Stom,v C-n.ek,„..ar Ownanu at C redit rorks.

(•ml:

of tj

:ivi'i'

(lllT.

XucuUti'-: 'Cleidophonis) ri ferrugiiicum Foer.ste.

(Plate \ HI. figure 4 (small shells).)

Sm:dl elliptieal beak about one-third the di.stanee fn.m the anterior
.1 noteh and short, narrow sinus in front of the beak. The larcer

I" two figure,! speeimen.s is l-^ .m. long and 7 mm. .leep; thi.s is ange speemien. The smaller speeimen is 1 em. long and () tl ..m. dee
. .„ .,.„jv-e specmien.s are larger and more elongate than thein.en figured by Foerste; in otluT re>pcets then

!( lice.

.sandstone at Kels

appears

and at

ep.

single

to be no

Occurrence. Grimsby

.tVdVvR^Ben'"'""^''
tonwship, WenVwo^th eounty^wb

.572'3r—

9

Sydenham
ert,' it was

:.:*.f'«K5«Esr \,*yjif''^f^£^:ii'!mmi^mt^lkims'i kM^^'jfcsapei



••>-.

122

I'UiiKiit blind Hall?

Spcn.s rrpnM.nlr.1 l.y l.ft valve, llinur lin- aliuul I C. .„,. ii. l.n^tli

(iicatc^t radial tlistaiu'i' from In aks 1
."> i in.

Valve eompres.s.a, ..l.li(|Ue. .\lltelior wii.n Ul.klK.wn; pusteii...- wii.u

.listiii.liv -|)anite.l from ImmIv aii.l terminal..! i„ an a.i«l.- o in...v thai,

• to , leaves. Tlw most .listin.tiv.' .I.ara.t.r ..f tl.is sp. .i- s is I .. pi.sei.r.

uf i'Vi' .l.)s.' .s.'l (1 mm. apart), wavy lin.'s ot tir.)Wtli on the M,.iy ot th

shell 'Th.' un.lulati..ns ar.' ali.Mit 1 mm. in amplitiM.'. t m th.' p.ist. n. ^

Nvintt til.' lin.s of nn.wth an- .•mv..l, with eonvex si.l.' forward.

Anoth.'r sp.rimen, pnilnihly heL-nirinc \» this speei.s. is .l.ci.le.lK

eonvex, m.'asures 1 em. on tl... Imm.' iin.. an.l I .'n. m lenj^th. It h|i>

tin.', ra.liatii.K stria' al.out tlnv.' in 1 mm. an.l has thr..' .I.'.i.le.l n;r..wth

lin.s. 1 •,") mm. ai)art, <n\ the ant.ri.n half ..f the shell.

'ln.mtlin.-tliis-i.e.ie-resemli<'s/'.<7.<;fi».v. Savage.

Luailitii. Crimshy >.in(lstone. at Kelsu, Ont.

I'liiima cf Hiiiliitti (Hall),

il'late Mil, iinure 2.)

l.ft valve ohM'rve.l: oMicpi.-, m.i.l. r.at.ly eonv.x, lentil of hini;.'

lin.' al.i.nt 'i'-) em.; ^rfatest ra.lial l.njith fr.mi l.eaK ;5 em. XuUnun-

win-' roun.l.MJ. M'parate.l from l.o.ly ..f slu'll by a shallow sinus situaf.!

al,.,ul .m.-thir.l the .listanee from th.' anteri..r to the posterior ..xtHMmiv^

l'„-t.Ti..r win« n..t .listinetly s.parat.'.l fr..m the l.o.ly ..f th.' sh.'U. :in.l

m)t ext.'.i.linK h.'Von.l length of sh.'lt. Hit.fie line making oMus.- an^.-

with outlin.. ..f shell at both .'xtr.niities. I ml... exten.linK shuhtly l..'y.:.'l

hint'.- liii.'. Snrfa.-.' mark.'.l l.y (jrowth lim's an.l .stnati.ms. tw.. t.. tin..

in 1 mm., the striati.ms heinu s.eii ..nly near th.' .eiitre ..1 the shell in nn-

speiimell.

Two small speeimens measure. resi)eetiv.'lv: liinne line 1-4 .
m..

lentrth M em.; an.l hiiw Hne \ -2 cm.. U'lipxh 1-4 em. Th.' l-r..,. .r

sh.)ws faint ira.'.'s ..f ra.liatii-n stria-, an.l l..ith slu.w nr..wlli lin.'>, ihr

liroa.l.r ai)pr.)aehiiin /'. unilatn in eharaeters.

This ^peeies resembles /'. umhilii Hall elos.ly in ..utline. hut ilili'i-

from it in surfa.-.' markings whieh may, h.m.'ver, he exf.;liati..n .'hannM-

.,nlv. It .'..rnsp.m.ls elusely with the fragment hnur.'.! by Hull.

" li,h,'..nt.,l.,frv .,t New V..rk . volume II. 1S.V2 Flat.' 4 bis. Iiluh'

II (1 -111.1 e 'These iiKur.'s hav.' b.'.-n renmve.l fr.)m M,)<lioti>i>.^is /"
•

nn,i<nus wh.'r.' Hall l.la.-.'.l ih.'Ui, by Massl.-r' who has n..t nh-nt iti.'U

th('-ni Fisui-e lie illall) .'ompares with this >p.'eies in oiitlme, l.ni i-

aleft valv.'. an.l beinti "'..nv.'X is probably n.)t a I'Unmn. Hall s sp.. iui- n-

were fr.mi the Mclina s.ni.l-tDii.' at M.-dina.

Occurrence. Criinsl.y sanils1..ne, Niafiara ttorne s.)uth of Lewi-tMii,

N.Y.

\f..o M,.V. \-'A. \\. p ^1''

-S^

,11 4^. »i..,u. ..^im
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Moiholopxin KdxiHiisis new sprcii',.

ll'lat.. \III, fitfuiv ;i.i

Slu'Ils oval an.l in,Ml,.ratrly .•..invx: Leak ahoi.t ni„-tliir.| lli.. .I.stari.r
lnm.th..|ron ,,1 tlirsMI; a shi.lluw hut w..|l-,nMrk...l mmiis tn,m tl„. .•-ntrr
..I the .rak .lownuanl and >^..mcul.at l.a.kwani to i!„. I,,,.,. „f th,. ,h,.|l-
rnarkcl Kn.wtli liiirs ..y.r tlir ..rilirr surfa.v: 1,1,.^,, ,.„va n..t s,.,.„; |,.,.ki1;
ol l.yp." .}•., cm.. .Iri.lh I-.-, nil.. tliicki...», imludii.K liuth valv.s, al.mit

Orcurnm-,' In n.l (;riin>l.y sari.lstun.' at KrUu, and <m lot II
cniic.s.sK.ii 1, \\..>t I'lainlM.r.Miiili, W .iitworth .•.iiintv. TU,- litlir localitv
I npr,.s,.nt.Ml l.y a sprrim.n .„ll..,t..d l,y U. \M\\uu\ Inrinnlv lal.Hlod
(•iiniiiini.^iii ( axinlriisis MdlinK> '^tc liKurc^).

I.iiphti.tjiiiit imUhiii nrw species.

(I'late VII. fi^rur.'s UJa, h.j

Shell eunie.siinhtly wider than hiKJi. Heinht 17 mm., width I.-,
t..I(.mm. apiealanKl..ai..mtS.-,dem-ees. v„liil inns 1, slit hand prominent •

A u ell-marked keel present on all volutions ahove slit han.l, ahout half-uay hetween slit hand and suture, .^utur.. impr..ssed, voun^er volutions
overlapping on old.T ahout half-way to slit han.l, whieh i< eentrallv loeal.'d

>urfaees hetween ^lit hand, keel, an,l suture, and slit han.l an.l Mituiv'
.oneave. Lower surfaeo of last v..lution suhv.'ntrieose. rine striatums'
.lin..te.l somewhat ha.'kwar.l. ,t,.ss th,. surtae.-s from tin- suture .l.nvnwards
to ^ht hand, heiuK nn.listurh.'.l hy the k.vl. IVoni th.' slit hand t., the-mure helow they ar.Mlir.Mt.'.lforwar.ls. .\pertur.' unknown

OrcHnrnrv \\ Cataract, in Mint n.Mlul,.s in l.-wr ti f.rt ,.f Manit.,ulin
'l"lymit.'. ( olleetor. J. Stan-fi.-l.l. I!»I2. Only one specimen is km.wn
tn till' writer.'

()hs,m,lm„. This spe.'i,.s is very similar t.. /,. },is,,imlis (Ilalli. of
ih" 'u.lph f..rmati.m. fn.m whi.h it .JilTers. however, in h.-iuK som.'nhat
I..A.

1
an.l .-onse.iu.ntly having .a larger a|.i,'.'d ansle and in having the ke.-l

ai-vr the s||t |,:in,l persi>|,.„1 m, all ll„. voluli,,:i^ in.-lmlinK the .mt.T
ellr.

I'll iiriitniKdi ill species.

ynr specimen was found hy th.' writ. -is' assistant. II. N' MNw.irlh
at Hi.; top ot th.' Whirlp.iol san.lston.'. in a small c.llv n.'.'ir th.' eem.'nt
tiiini.'l .,ver th.' N.'w York C.-nfral tra.-ks, south tV.mi I.-'wi^o,, New
,,"',>

llus sp,.cim.-n IS tia«m.'ntary an.l ah.,ut t w.,-thir,|s the sjz.' .,fI.Uv tifTur.'d speeim.'.is ..f /'. lill.ini,. It is also pr..p.,rt i.,nat.'lv l.,wer
111 ..tlier respe.'ts it corresponds with this speei.s.

-V numher of casts .,f small tinstropo.ls o.'.'ur in tlu' upn.r 1mm|s ..f
\\liirlp.i.>l san.lst.m.' at (il.'u William. Out. Thev app.'ar t.. h,. ,11 .,f
.m.^ -li.rn's an.l .'..rr.spond cl.is.'ly t.i JI. suhnhilii as .l.'scrih.'.l ami illiis-

n'l'l „ I

••"•'•
'"""r';;- i'""'

^','"*' !'"" ''i^"'"' •• l'<'ni'l'-i-ai .-infiulat ion
^'.JijM'. n.l an.l s., ,iilir..r tr.mi //. .•<Hhiili,tii as s., far kimwii {Plate \TI1,

-^ T. J <« '»*»«"..,j™riWi pP^B^^^^^^^^^ffyTB^^B^^^S^^
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K<» llt;HrK.K KIHMAIKIN.

SlnipliDinllii ilicnirniin lii'W >|H'ric:

(IMati' Mil. litKirr I.)

Hnu-hial valv. H'mi-..vi.l. loiwr iIimii l.rnad m.Ml.mt.'iy <•<I'dllVlV
Hnu-hial valvr. H.tni-.val. l-iwr iIimm TnaM in.Hi.raiHx x.imv

l,n.a.l..^t an.l n...>t .•nnv.x ..-ar tl.r crntr..; lat.ral arras '". fr-"" "f »>'•

hmK.-l.m. nmrav, arra in fn.ut of (..ak llatt..,..! an,| .•.mta.n.nK a >1 ur,

„arn.w m..us; stria- fin.-, roun.i.d, an.l .i.rvr.l l.a.kwar.l nrar tlu- l.-m.

,i,„. ,„„„|,.., alH.ut KHt, in.T.asM.^ I.y i,nplanlall..n; l.in«.-lmr l.'ss tl.:u

'v.'ltll of >!..-ll: ..ar.linal-lat.Tal anKl.'- n.un.U.l. I..n«th :M nu.. ^^^M

A > cm. Pedicle valve not seen.

This specie> .litT.Ts from .S. ixilnito in liavinii (jreafr lennlli than wi.ltl

amlrounde.l, car.linal-laleral annles,
, nc

0,r»nT,Nr. UocheshT shah', H to 12 feet h.lou the lop at Del
.

,

fail> near I'owir (lien IJiicoln county, (»nt.

1,0( Kl'()Hr KOKMATION.

SiricLliniilitiKi iii<iiu((>ivnKiM new species.

(Plate XX. linnres 2. H.)

L,mK.'r than wide, vry conv.x; valves nearly equal, Kr.'at.'st cn>

vexitv i.rposter.or i-ortion of shell; a faint s.nus m the pedicle vah.' a„

a faint ..id on the brachial valve; sin.pl.'. roumUd. rad.at.n, s rup aU.

the in .-. mm. at the front of the >hell; median septum al.out •< to 4 n n

in h'n-'lh The Leaks are worn in all three si..-c,mens u, hand, hut

l„...ks of l.oth valves ar<' evidently short, the pe.hMe closely .ncurvd ., .

,he brachial. The following measuren.enls ar.' .c y a,.proxuna e own

to the worn comlit.on of the >pecin.eM-. No. 1. 1<;"K 1'

f
;'

;:

•

.

0.1 cm., thickness 18 cm.; No. 2. hn«ll> n'store.l a ...u .
cm., yd

:1.2cm.. thickness l-.^cm.; No. A. length A em., width 2-.. cm., th.l

'"''
Th'is'specio i> thi.'ker an.l i.arr..wer than N. Mormls .M..'k an.l Wort).

and la.'ks h.. >;r,.wth lin.'s of that species. It compares m.wt ch.-ely ui

7V:nn,..,U l-^...rsf. from the tiKur.-s of which it dilVrs in having th.- ...

and sinus l.ss marke.l, an.l in having more clearly mark.-.l Mriati.ms. ,,

•I teii.leiicv to greater roluu.lity.

7<.rn,iltn:,n>,l Loo,ht!,. LnrkV'>vi .lol.m.it.-. I-.,ssd 11.11 h..n/...n
'

l)lateau east of Saii.ltiel.l, Manit..ulin islan.l.

(IIKI.I II lOHMATION.

OfthdCrras liniraisis, new si)ecies.

(Plate XXM, fijjuns 1 a, h.)

Straight, p'ntlv taperiiif:, al...ut 2\ mm. in tl,.' spa.'c of one .liain. t

M.:fa..e utirk.'l by ohli,,.e annulati..ns, =''-'t f.,ur - the w^lth oM^

s.Kin.'nt; cross-section .ii.uiar, .sipnuiicir atn-ut n,i,t-w.'.- ..i.\.-.m

^I^^^P m
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VPPKNDIX I.

M;\\ SIM,(IKS nr Hl!.\« inol'ol).

(//;/ .1. /•. /'<«/ -'..I

It'hiiiaht.liilii Williitmsl liiw >|).M i...-,.

ll'hitf Vll, (iumvs l.'i a, 1>.)

ciui-^ ari' ii'p! dui' iii |t:

h.ic (Ifscnix'd IIS li'hiini-hotirlit uiHixw-i. In this "ii. rimi !i, tlif plii'ittn

;uly cilisiilrtt |)'istcrii>rt>.

lIlM

i:tM

i-r

II t:l

n .li.t n t unlv luai th.^anlrriur nmipn andan. iH a,iy cM,so.ru |...... ..-.

''''S:;i:^:;tr'r2":»;-i:rt'';,,.. i:.... , ,

.l-vl-'Mii .if Ih.' Mrdiiia. at 'Ihrl.rs. Hlin..i~.
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AIM'FADIX II.

Ni U S|'|;( ll.> n| (I I Null).

\l{il Fiiiiih Siuiii'ii r. '

l:ii( In niHrniiis Oiilii, 'II n'w spn H'«

All im,»llr..t -pMiinrn, (I,,- ,,nlv .„„ I, ,„| i,, m.-ks .,f l|ii> f.,, .„'.tl...i

V"
«';'l'7--'l l':-i'^"ri ^....K ul.l,, ,!,,„ ,' , „f ,, ,/„,,„,,, ,,,,11, ^.,,j

/ ,.„l,r„li,. (l{i„K„rl,..,i{l, |„,,h Ironi th. Itnrlxslrr >|,.,l.s I uunL'h ,.
|..-rrVMl, huH..v.r, I.. .JH.w il„. .svnti.-.l , ..,,M,t,.r. ,„, whi, I, ,|„ .,„,,,,
i« li:i>ii|. w hull iiri':

'

Til.' I.ll aul,ri,„ my i ••,l,,rsal arm") hifiii ,ir. „„ th,. ,),; ,,|;„,.
a -... ra. u.l, an.l .„, .-vctv thml hnirhial al..,v,. that. I.y .,|na| l„,„.|..s;
liu

,. I „, thm; pniml.rar ,s.
| h- l.ft (..sirriur ,av has v tw,. ,,nM,i^

I.imI.s la urea .„u u.i, .,„ally .„, th.. s...-.,,.!, an.l ,„. ..v.tv s-.-,„I ,,!:.,.•
:. -vr that. 11... iw,, s..^„„.nts ut th.. hit ant.ri.M- ta.lml ar.. in ...„ . .-tti- nit..nor .,.^rln..^t h. „,« a wi.l,. ,,lat.. (,„ its ...it,,,. l..„L:th. w,th pa, l.-iI-. Ihcs.fharaitcrs arc sIk.uii in KiKur.. il

Th.. s,„.,„. ,i,ir,.,s fr...„ A'. r>iii,s.,l,. an.l H. r„iln-»t,.s. fn„„ |,.„,, ,,.,,,
I III Wi small, r iinmlM.i- „t piimil.nr hs in th.. .1 -sal arm ' h.,- -.i>!.,.i,.s
i|.^'|,|i •...|, I.. ,„n.. .,|. in.,1...; an.l in th.. Kf-.at.r u,.|.', an-' ....f. n . t..n-
UMi,,r t,..,,, „f th.. ,nt..,,.,|. s..um,.nt .,! tl„- ra.lial. I„ ,|,.. i .rm... ,, MM.t
.1 ..MinM,.s a sp..,.„.s l,„m th.. \\,.ni,„.k l'..ii.mti..n at Ihi.l.v IV.j. n.tHiMJ, has ..Illy .„... pri.nil,.a..h ip.rhaps -Ch.n.irmn,.- ... „,/,. C,!,,,,.'

^

<.n..uu,. nai...i. h, tl... iatt,.| ,t ,s s..m..what ...,mp..,.al,h. f, /;. /„„•,„.,/.;
\\>\';.n f,,,„, ,h. lr..nl,.n „t N.w V.ak, an.l .•...alls th.. v.tv wi,|.. ,,„-
n-|)'M,|ing plat., in ( innurriiiKs.

'

^^^^^Omorem.,-. Manit.niliu I....!, <'atara..t f„in.ati,,n, St,„„.v r,;:-k.

1

Uiairrrirnn'M- \ i.w M;,pni(ii-t

'I
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APPENDIX III.

NKW sriXIKS t)K COHAL.

(Jiy Cconjr II. ('hniliiick.)

Family ('i>bimnnrii<iir.

(ifinis I'alaophyUiiiii Hilliiitis.

mi^ophnUum (Cunlhophulhutvs') u-nUam.si sp. nov.

(I'hitc V, tiK»n-2.)

..orall.l.s intors,,.-rs,-.l u.n..n, th.- '•'<

'J;,;;"
'',^,, ';',,*; '

O.nina,...

ap,.,.urs U. !» iHt.-ral '""' "^^
' ,' '

, "t^.^., str...i«lv wrinkU-.l .-pill'"

a

surfa.-.- slightly un.lulat.-
='"'V''*>T; I:'

'^^^^^^^ points..!, th.- h..l..t.vp.'.

lik.- that ..f r,,„hoso,nuc!,n,Mn -I - -.

, .^ '.,,,,Mvs. ...,t n-a.hu.^

S,.pia usually al...ut .-.^ht.-.-u t. ^^^ '>''''" ";,'',
,,„t „.-.-asi..iially v. ,y

th. . .-"tre. ratlu-r strong ami r.-j: a y
^

;;\"K „^ ^j^^, ,,, ,,,{,,,„„.

slightly twistins ..r .-urv.nK; u. =^''''^
";, r''^^^^^^^^ Th.' .-.-ntral .uv.

iMirv.-.l .lown. Hii.l an- spa.-.-.l fn.in 1 ti> 2 uiin. apart; th.-y .l." n.>t int.rru|it

1- ii"7 «';;L,:r;:i^nrM;;^;;;;;::,S7LJ^^.r5'z;;,s;:™:

uls.. ill th,. .'i.tm- ahs.-n.-.- ..fth<- <
.."i" < " M ^

, ,
.,,.,, „^„,

Hu.l llaiuu- an.l fiKur.-.l hy ^ ''''Vr"."",.. U -hZ 1 u-notvp.-, /". nw
,n,-nt ..f tabula- it is still l.-ss '''^\\' ''.'*'''''':•:

'.t',;,.in,:,llN Imi,

':•
^'''^''^M,^:;: i".;;::! v'wai-,:tt {:rUwf<f>'f-^ '>>;"t

:i:- tyS . s,.;.-:.s s.P..-.ny ...;..u;... -
--'tlus'' nt.^::; .^

jundus .(NVl..t.av..s) f
^^ '

;^^^^^^^ ,,, ,.,,,1 ,„. Whit.-av.-s, .t ».

:!!:^:?'';urit''tt'::;h"r'\:o uiii-k^waii...! sp.-.-i.-s whi.-h .i.. u..t .>,.>,.



the !! w

y () mill.

lUlKlth"!

cxtcriur

cpitlh 1 ;i

i(>l()l> I"

rciicliiiii:

illy N'lv

iilicni:ii'

itral iVi'-A

IciiKtii <•!

iiry Ih'Ih

IM-ripii'iv

intfinip'

Cdllr. 1,0

itow^iniiis;

l_".i

ytiiii:il coliipr -^-^ /' •/// .1 /'. .-/../,. ri iiit<IC I DI-.Mlllll'* III

)'. irilliiDiisi Ml-.' Iimii' \ ili:ili| ill -\/i lliMli >ll'iun I'lir /'. ll(<'i:ii Mild llMVr

II.. I till' |M'ciiliMr >lnitiii' ill liMiisvrisi- -.ctioii r,'|>rrsi'iit(il in IImII's

li;;iirrs, lull i-iiiii|)aii> m with mi-IiimI .-pr imrii-i iiim\ Ii'mvi few itmI disliiic-

IHHIS.

l'<tlirijih;itliiiii i<ithiUii-y, ii-f:l'< -\). II IV

( '(.rMlluiii -ulic .Mill luiiil. u>ii:ill;. ^himII. >iiI.m-i r.iiil 'iin. i |irMliil">

.|,,si.|y srI . MilipMiallil "i iM.liMl iiii:. l.ipTiim cyliiKlii. :il ur ln'i-iiiiiiii;.'

p..|y(IiiiiMl tnWMnl til. I.ioi li,\ iiiiilual r.iinpii >siiiii. VMr>iiiL' I'n.iii
-J

t.iii iiilii.

Ill iliMiiictti, till' iiiMtiih' p ilyp- liiiiij; sl(|.)iii iiinliT 2\ mm. I'.pitliccM

uril ni;ij-ki<l, i)lisiiiiiiin tlif septal iiimovcs win it imt wi'Mtlirnii mwmv.

Taliiil:!' cciiivix, iiiiiiifiniis Mild ciniiplrtr, spaced .1 tit ', mm. Mpart. imt

iiiiriiiiptini; till' scptM. Sf|)la slmrt, tlir aiti iiiMtc ones nacliiiij; mIpoiiI

half-way to tile niitir, ill si.iiir cases a little iiicic; the Iminer septM. almiit

iwclvc in mimlier in mature cuallites, iei;iilail\ .iiiaiiiied. with as many
intermediate iiiiis.

When a coiallite reaches maturity :{ mm. i the inner ends nf the

Imifier septa lieconie united in a i Diitiiiiiniis liiiti, like an inner wall, thus

liKidiicinn a whorl of niaijrinal chMiiiKciN each with m siniile sipium uhe
^lii It intermi'diate one). 1 In se caliccs immediMtely assume a ciniilMr

f..iin. remaining in cont.ai t laterally, and new septa rapidly appear as the

i;rowi;ic coiallite eiilars:! s upward. H\ cinwdini; the circular arraiisiemeiit

i~ siioii lost. Iiut the iimliels spriiiu atiain with ceiisideraMe r.';;illaiity,

-iiiiiiltaneoiisly from each cirallite. aft.r f|. in l-"i t i
'_'() mm. of upward

urowtli.

'riie type specimiiis isix in niiin'oei) wcii- coliectiil li.\ .M. \. Williams

Imiu "The l{ock". and m sevi nth specimen was olit.aincd liy M. ^'. \\ illiams

li.iin the "Devil's N'cidle", lioth localitiis In in^ near Manitowaniiit;.

Maiiitoulin island, i'ormation, Manitoiilin dolomite.

Ohscridlittiis. '1 he more closely M(mre>:ated coiMllites, closi r tMliuhe

anil thin wall, ally this sp.cits with the t;eiiotype, /'. ntiinsuin Hilliiif;s of

ihc Wichniond, from which and from /'. (((/(vVnt^M Nicholson) its small si/e

and fewer, shorter septa at oiic<. distiii>ruisli it. The pciiiliar mutiplication

liv septal trcinmation in marginal wiiorls its in Hiiiuiiuiirid lias not previously

liceii remarked in Cnhniiiiitini or I'altiojihiiHiuii . and may prove of siih-

jrciieric value.

-iiis '^mr.-i-



13U

Platk II.

Mfiiina-Cntaract Fofiiitii.

Fucoiil (natural sixe.)

CriM'n grey, arKiMitceoua sandstone at top ot Whirlpool sandstone, (ilen William, Ont. G.S.C, Mij«

No. 4.380. il'a({e28.)

TTPT Tl'TWW! •-"" ~~-"" :1AT' ;.. "v ' ^^r A.A'X}' ar9iat*i.

'
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Pl.ATK III.

. „, ,i,l,„„i„..„ l..M.,.f Manit.Mlliil. l.>l..,nif. C.l.M. William <li,t.

\;..r UK I. lu.-..,.!- Ml nivy. imp " ''I"""" •"

(I S.( .. Mu^. Nn. 4.-01. l':i:"i!M

,,.,,....U,„. ..n.,.ni.,«M„.-:>n,l ,... ,„p .f « l.wl,,,.,, .,n,l -. <i^."^^.n.:

n„i. (i >.<. Mu- N"- -••'"' '''•'•-"-''

»jUt^tvJ^mKiijmi^



o::i:{7— II! i
r« '%3B^ A
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w^.
i:m

1M.ATK IV.

(Kii-'urcs naturiil >i7.c.i

„.,,..... -T' ^!^""-" """"^"" """ ^"'^""""™"- ""
Mu>. No. 4.iO«. (l'aK<- >»*.)

„ , , ^„„„.v Cr.M.k '<.<

K.,.,H..//.',.«™/™.(:.Ha,,. <,n.v...., .u-
,„«.„„...... -WM,., ^..k >.-. a.

(i S.C., Mu-. No. WOT. il'at!0"i>

4?A<bti!W, ' JiMSf^'*a«!K- ..iJ.
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I'l.T. IV.

iy'A^^i*- >? j^LsaTriM'inf '*<.: Asw.



VMS

Pl,ATK V.

,\/.,(/ii'i-''(i((ini(( F:i-«ih.

( Kiiturf'* niitural size.)

^-^.^^;:^:Z^"'^-^^^^
'""" " """

FuaRrli. .l-,r.W«r,„ „™--/,. .Hillings.. M:,ni,.,uUn .lolu,,,!.-, Mani- ,wani,u l.av, Ma„,-,.„l

i-hn.i (i S.C, \\u*. N-'- «»'• IV-'. -W"!..! .U.I

K,.;, H. 4a ^,.,.„/,. (.« !.„un..y..r^-K Mani.-.ulin .1„1 i-., n.ar I,- lak... N.a„„„>,l

WamI (I.S.C., Mu.. N...4.M1. I'aK.'i.. »'» an I 31.

Ina UK 41.. (al,v'ii.(4a.

r-a;;i ^r;?/"is.:'.;;:ss" .ftriS:™'
• ""

"" '"- '"

,„,,.„...„..,.,_K..,,„,,..,n., s,,,. .,„> ..>.,...,.»...

?>3r ^n;>.is mjs



\r,

l't.\rr. V.

m^
^^

I

I
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I'l-AIK VI.

\ti tllhil-( 'tihirtu-f A'l I «.•<./(.

( ImriiiiTisiii- (t>"il- "( Mmiiinulin ilolurnili'.

1 1 iuuri--^ imlunit .iir iMTpiiim lli.l

FicM Kr. 1.1. /'./. "/nr«"^'<- '"I"'- n'nrl.inny. M.inituulin .l.,h„„il.., r.,..,r !..• \:ik,: Manitnuln,

iMiind. (; S.C, Mux. \ii. 4'il4. I'lifl's :)(( iiinl :tl.'

Fk.i k>: III. A iialuriil -.-.Ih,!! of Fiuun- 1m, .nlariti-il -\ i. I'ui.-^* W "i 1 :il '

ruxHK 2. Sin,i>h,m.V.i 'ImiM iHiilh. Munif.ulin .|..l..inii.'. l.iiv.-n.liT fiills o„i (i.-'

Mua. Nil. 4B2J. I l'.it<- ;t I :in I 111 '

FuilHi; :l. l>rlh,sfl„l,,ll,U. r,«T-.,.. Mm.il.mlil. .l,.l.„„it... l,:.v,.ml.T full-, U,,.. i IW- Wan.l .11

ManiKiulin,! ...ilr, K„«.mu;, fall-. ( )nt. C-f., Ma-. \n.4,.l,.
.
I'a«..» .W anl .11.)

Fun HE 41i. Irimlal vii'W i)f Fiirurc 4a. < I'aKi'-^ »> anil lll.i

MaliitMulia i|.hli)liiil4', ni'ar liiki'

Hall, frcinlal \ u>«. l.urality -irnr ai I'muiv .)a. i I'ain- -

F'liii KB ."la. ( ii/ii.«;)i/ci iilitniunnn.ni illalli, lirai-liial valv

ManiK.u. (i.«:.l ., Mu«. Nn. 451^. i fan- :HI an 1 :ll.>

FllilKK .'ill. r«Ai.»;iiril iiloniuiinn Til

and 111. >

Fill IKE .11'. IVilirli. valvf 111 Fi(iaic- .ili. Ta*- :«! ami :!1 i

FiaiHE li. I'.Mli.lf valv.i .,f l.,,,liTiii r/i..«/...Mf-i/i« iWiUk™->
„„mnlain.liiiiU.-«o<t„fC..llinK«.K,,l. (i.S.C. Mu<. N... I ..'H- 1 asj.- .10 ami ,11.

Manit'iulin <liiliiiiiiU' fn.iii lUm

9^TT»T*^^H^W
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itti

„,n„;,l M,.,>. . ;,|, , II,-. I 'h-\- I ..'-'ni-,<i>'

l'l.Al» Ml
Wii/>«il.' 'll'lnllt ^'"•'/«

f„.,„rl l>..l //„,«K-..»-." -.. .-li.lvv.lv- «.nH..ui.n.l.i I .v.-n,| r lull
.

.,„

I...-H . Ml,- N" «MI. I'liy 11"

K,...H, ;,... .. n. . ..-^— • .""'•;,' '"•-•,:;
-..«. ..< II ...,. «rr

.,. |„.i ';s< Mn- V- «V.>lii l'»;i' M»

( „*H.t H.MI.I 'tml.-. Kum-rn,. < f* < M'l- »^" ''"l'»

Mai>,i..iilin.lnl'i»itr. ljn.r»l.T full- (.-» ^lu- N" I ."> mwii

.,.„H.5. /...., ..„„.n.,|,...h...ly.lv. I -I-'.-. "....., :....v,.M. m,

:l,.|..„.ll... I wni« <i-« ^lil- N" '''^ I'l.llH

,.„ „( rt „ ,„„„„,„, n, ,.„.,f i...h.i- > .1^
:

-"l>i> ••"' •• ^
"""•'' '' " '^'"- "•"

4',:."iii. I'lW"- If

,.,.. H.S...I. />..-« -...v,,,".^. -.';^'- l....M..!.n,l,..r.l, «. ...... II....,-

KI..I ««; Mil. Hlfi>nliim<ll,i 'i,'.fii/« -. ". '

Mu- v.. WIT. ilVi,' li.'

I'll., nr. '.< I,. r.-.|i.l,' » a^,• .,(!>;, I':,:., -l"

,,.„H. m. U. r..„...r....J
: ^,>..r, |..t| '.,...1.,.. ...1 ......l «,.. .-, II,..l -V,l.-,

-••

f:^':;]:,.;

.i'lr^-;^:: ,i:^:!.::.:." ^ : -. ^t". -:. '^ '.r 'vur-., :,^"x:,.
'1;:.'

1„, «i li,. 1. It , t /./»./.,. P...1K I,- '."I l'ri.'l.mlv..-«--"..l*-i'- ""'•" 1...
ilit •.-.""•"- I- '-"'•

i:.' (i*( .. Mu». N... ii>-'.H' i'»ui. .r,

Fl.i. RH U. « .•! /.,,„/,..,. ..,r...« N-.i.."'" l.„.-..l,.v -..,.•.- K,r.r. li. .;.«.(.. M---

4>iimii. I I'lijji' :«. I

mit,.. .M,inlt,.w.ininK !,»>. M»n't"ul»i i»liin.l (..-•. Mu- ^" "" '.'"'-

Fl.M Mr Itla. 1.. »h.lfi.l.hlh, ,.,iMn„ /.«.-.. n. -p.. I.nj.-I.i:.l u" 1 \n"<-.^\ >,.,»-.
(

..1, -t H''

„™r nw,-n .-^..uml. (i.S.( '.. Mu.. N.. I'l-'T l'..«.- l-'l

K,..i H. 17. «. 1., .-. »•. „„„n,r,..^>.\.r^\u.l ,...li.l>-, .n.l l,-..l vi,.w..
.

ut. ., II. .

St„m-.v(r.H.k. (i.S.t .Mu». N,>.4iV.'v r.ii.- l-'l

Kkii Ml IH. lf.n,M™<(....<i.MH-.li.l..vi..«„f;,n..th.T(r..n, St„n..y < r..,.k. C.S."
.
M,i». \.. »>- ..

(Paw 121 .

(r.-ilil link- (;.S.C , Mu.< No. -t'l..!
.
I'lW l-'D

Km. BE •'0. f,ri;,.,.m „.a^n!l,n.i. Sttv.«... p.-,li. If vuK".'. I>.vr H.v ,l.,l.,n„..-, S.,u.l, I. .v. M ..»

toulin Wan.l. (I.S.I •„ Mu«. N». W4. a'av-U.

F„i.i<r.2l r.rtf„m., »-,.„r,;;,«,« Savm,.., p..,!!,!.. valv, Dyr H,» .|.,l,.n>i.... "l u.nar ..k ..v.-.

MHnit.,ul>n i.land. (;.> ( .. Mu.. N... MTi.
.
Paw •),

FHi.BE22a, I, /.r.-;,/,..»;.ini ,.„/./„-.i n. .p. M,.ni..mlin ,1„I„m„ic.. . :itin..t. On). r,.<.i\. M .-

Ni>, 41(78. (I'aii. l-'-'t

-, ... . ,. , ,.,....._... 11..I1 \l..„i,.„jlit, 1.,..U .l.ir.lan. (Int. (i.S.I '„ Mu-. N"

4679. iHigp-28.)
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I'LATK Vlll.

M, linn-l',il,i'-Ml F,is:,il<.

I liliuri'- natural >'uv.<

K,.,, ,.K I. //,.,• l..,n.,.^ul.ul.„.nr„uni,Ur! T„p,.( Wlrrlp.,..! >an.l,t„m., ( ll-n \V,llia,n.n„,. C.S..
.

Mils. Nil. 4li.H0. I I'aiir :'x

l.„n..Kj l'l.n„..rt,„M.,<UMK (;ri,n>l,.v.r.-.lai»r.lla,va.,«<an.M„nr.lla,nK.>r...\Vr„t «..,!,

rouiil.v. (I.S.C.. Mii>. N... 27(i:!. I'aitrsWanl l-.'l'.i

K..M ..k:^ ».../„,/„,„,. it-/...„.,» „. »... -Inm l.an;i;; l.„ri«..„ ,.f (lri,n-l.y ,:„„l-.om. nrar K,.^.^

Oiil. C.S.C. Mu». N". lli**!- (r.n<-s4'lanl l-.M.I

l(..cl(;riin-.l..v >aml>l.mc, nainl>i.r..\\r-t. <..>< .. Mil-. N... -»<.
(

I .u. 41p

l.-,.i, ,...-,..»/../,..;„,,.«,.« *•./»„.,„,... (iriln.l.v sa>„l-...n,..l,„ 11. .-nn,,..- I. riainln.n. «.-.

C.S C. Mils. Nil -TIW. il'imc' 40 iinil 12:1.1

'-»l

iPi^lP
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I'LATl: VIII.

^Tf^PSr A
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I'l.ATK l.\.
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1 ,.., HK I. H„ll...>r. ,.h,. .ir.:r,l..-. var. . ,./-., Hall . Hrynalv. W „lr.,.l :
.|,.l,„„,l,-. Mu; I'ala..;

tol..iiy..f Ni'« Vi.rk, vol. II. pi. .i. Ilif. :ii. I'ali'4it.'
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Platk X.

Clinhiii /".i.'<.ii7.i.

I FiKuri> naiunil 'hr cxci-pt 71),

l" h.'..ntol.«y ..( N.-W York. vol. 11. pl. 22. I.K- -'f. I'a,'.- 4(..
Kkii MK I. Siiinfir rw/iil/u.' {S<iwerl

l'iiliiM.nt(il.«y c.( Nfv ^"''' ^"1

I'Kll HE 2. HllllllitlillU lOI

iliildinili'. .VttiT I'lil

Vw.vHt :!. r,r/.»„.r,, *. ».m,.*. nr,. (S.,w.-H,y l,..Ha. PVlli'V'.^"'i ".!'™"i'V"'' Aillr
\r*..^ P.. I nt..l.u/v lit \f\\ \orK. vol. ^

and lr..n.UM|u..it <l..l'>mit.-:.. After I'al.r<ml<.l..(ty <>( Nf« ^'"-l-' ''"' " P'-

(r«ni'4».i

V.,.> H. «. B*.-„/-.-/r,/. „.,u.M ^Hall., .kmU.!.. y.W.'. .r..nd..„u,.i. .l,.l,„„i,... .U.or .•a!a.,„n„l,«.

of Nuw York, vol. II, pl. 2:1, liK. la. (
Vim- ol.l

vol. II. |)1. Ila, fiit>. .HI.. <•. il'iW'"'
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ri.MK xii.
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Plate XIV.

Lwkjyorf Fost^iU^

(Finures natural size.)

Figure 1 Zaphrtnlin slokmi F.dwards and Hainie. .\bovc Fossil Hill horizon, New Kngland,

Manitoulin island. Ci.K.C, Mus. No. 468.8. (Page 65.)

Fiot BE 2. Zaiihiinli.'' nlokcsi Edwards and Haime. Boulder bluff, ("abot head, lake Huron.

G.S.C.. .Mus. No. 4694. iPagefi.^.)

Figure 3. .l/r<i)(i((,v hhirhri Kdwards and Haime. Skunk island, south side Manitoulin islaml.

G.S.C, Mus. No. 2642a. I'aite 6.5.1

FiouHK 4. Flyrhophtillum flokixi Kdwards and Haime. Fossil hill, Manitoulin island. (i.S.(
,

Mus. No. 4690. (Pane 65.)

i
Ml
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Plate XIV.
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I'L.VTK XV
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•-'ti.'i:. I'aai' n'l.
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Pl.ATK XVI.
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I'l.ATK Will.

l.iiiklHirl /'/>.,«i/«.

(!• itfurrs Diiturii! ?*izt>.)

Ticir Ht 1. Farnxiiri Saiii.-iii.t i( ;ii|,ll'u»,«i rii-«il lull, Manil.iulin i-Ian.l. < i.S.I ,, Mu-. >.'i

I'ttU'' II.'), 1

Fliic HK 'J. ^'(ii"«,(,. *,«/)ii.'«.« I{oiiiini!iT. Talus lit Himlili'ihlulT, < iih.it liciiil. hike II

Mui., V.I. .-.nil. il'iwi ii.V

I'Kiilir :). I'lmhiiiuni nlniilnlii Hal!. I'latf;

uriiti. < .
^ (

Mus. ,\i. .)i:'(), I'rur li;

M c.f iilfii'lil. Malllliiulili i>lanil (I

I'Kil RE 4. /,//.//t/tlliit iinii I tfiina lalwanl.s iitiil Mai
(i.S.C, Mus. No ,5121. I I'liKc (I.-.

Talus, ( rill II- lilufT, ( alinl Ihm.I, lakr ll-i
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Plvtk \X.

LtH'kport Fo!i.-fils,

(KiKures nadiml .sizi'.)

Kkjire 1. Ilalu-^iUs caitnut'inn miernfMrHs (Wliitliehi t. Kossil hill, Manitouiin i-hind. (t.S,('.,

MuH. Nn. 5125. (PiiK.ti.i.

FuiTRE 2. Stricklamiinin tniimtinu'nsi.-i n. sp. 2.x, bnioliiiil, 2b, lateral, 2('. carilinal, vit'w>,

IMiitouu I'list of Sumlfield, Manitoulin island. C1.S,( :..Mus. No. 5I2J. (PiiKc 124.

i

Fkmre 3. Stritkhndinia tnanitournsis n. sp, ( 'ardinal view of a ciiiiiparat ivciv thin spt'cimen.
C.S.C, Mus. N*o. 512fm. iVnv' 124.

i

riGiRK 4. ffamtrnspira nimniformiH Hall. 4a. ptMlioIe. 41), frontal, views. Plateau east of Saml-
liold, Manitoulin island. (i.S.C, Mus. \o. 5127. (Haie*i7.i

I'ic.iHF 5. Spirifrr mdora (Hall). r>M, lateral view of a sfxvimon fr<»m the Xiairara jiroup of Kaciiie,

Wisconsin; ')h. iM'dicle view of a specimen from the Niagara group of Walilron, Indiana. After
Pala-ontology of \ew York. vol. \IU. pt. II, pi. 21. fig.s. 20. 21. ' Pa'^e 07.

i

Kuit'KE fi. Pfnlamerus oh.'nu'/us ."^owerhv. Kight feet ah vo lKis:> of I/j:;kp:)rt dolomite at Wiartoii.
(J.S.C, Mus. N'o. 512M. iPageft?.)

I-'iGfRE 7. Chiritnla vfnfriaisa ^Halll. 7a. hrachial. 7h, latt'ral, views, of sjM'rimen from Niagara
group of Waukeska, Wisconsin. After 20th Kept. New York Cabinet Natural Historv, pi.

13, figs. IS and 10. (I*agefi7.)

Mm'A.'^'iiik*K-':jf-i^K^&'mfm^ismt«^^
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Pl.ATK XXI.

Lm-kiniil r,is^il.^.

I Ficuros natural size i

I'Kii UK I. D'lvsniitiii nis tiiiiniliiiuitt iSnwt'riiV . After Piil:>Mnit(ilu;r\" of \i'\v \"i)rk, \(it. 11, pi

M. fin !'. 'I'a'iciiS.!

I'li;! UK 2. Dulmtinilis limiihirnx (iri-i-n. \Vi'.~l I'luintiin), Ont. ( ijllcc-t'ir, I' il. ISSI. (;.S.(
.

Mil.-. Nc. 27.M. I';i','i' i;>.

l-'uMHK :{. /fuinnn! I' rti hral'^ ."^tokcs. }(ui'>nia fMiint. (ockt)urn islanii. ( olicctor. li. Itrli

INOt;. (;.,<.(., Mu-^, Ni>. J7:!:i. irajrctiX.i

i^mmmmmmsmsm^^m i.'-m^r7'''mESL^i/^w.wwm^§^^^-'
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Plate XXII.

(Figures natural size.)

Ki(ii RE 1. /'.i/rn<i.i^;//uKHu<7;)A(ii.W» Whili'avcs. ('i)lleito(l :it Hi'apolerhy K. Hillintts, 1W7. (i.S.C.
Mus. No. 27S<I. il'ime 77.1

FlGi'RE 2. Pyctioittiiliis fhfidTtH Whiteavos typo. ("olItH'tt'd at Hospoler by T. (', Wpfidm. \^tu.

G.S.C, Mus. No 2790i'. (I'a(!c77.i

FiGfKr 3. Pycnfmtylus fU'jans Whiteaves tj'po. Intprior view, showinK tabuUe and maru'lnal

septa. CoUecteilat Hespelcr by T. C. Weston. 1S87. (i.S.C, Mus. N'o. 27i)0. ( Fane 77.'

Fkhre 4. Trinirrfiln cranilis Hilling- type. 4;i, brachial, 4b, pediele, views of an internal r.i>r

from Hespeler, Ont. G.S.C, .Mus. "\o. 2S0:i. (Paw 77.1

FiGiRE .1. W'hilfii Id' lln hiiair (HiW'mK'^). .la, frontal, .lb, brai-liial, views. Hespeler, Ont. (1S.( .,

.Mus. N'o. 2S0f). I '.'aKe 7S.I

FiuiRE 6. Aniphicalia liiilyi Hall. From zine pro.spect near Wiarton. G.S.C, Mus. .No. .iLHi.

(I'aKe7,S.)

-- 55««fce.«^sr\r5
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I'UTE XXII
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Fl.ATK XXIII.

(,ii./,,h Fi,.-s,l.^.

i l-'imtrrs nji tiiral

I'K, K I. .\l,,,,:l„

1). n..vi.',

(//> I'llirtli '!•' Il.ill. Ill, liillit v:,lvi-. II), ili.iNi!

Mcl-. \.,. L'SL' I'i

i'..l|,.,.t,Ml 1,1 i;i,,

|j(.i KK lV M'lnf'
Mu~. N'li. illill. il

ml„iini.< n,<i.i,l,n<i^ Hull. liiirln ,i,li- nf ini.Ttiiil .•ii-t, I'miii <l:ili. On
lit 7s,

I'm I UK ilmlnim •„, Inilalis MM', .'in,

Aflvr ( IcM.lcL'y ,if ( iiniiilii. lS(i,i, |). :!;i7. li^. :U1,

I'Kil UK 4. Miifi/iim: ,:iiil,nislni <Hnl|i, Cast ol
Hi-tii|-,\

, New >'tirk ,-^liiti'. Ill, 1 I, I'm;, 2, > I'lmi

'linill ;

A'
nfni-t ,,t

> I'lmc 77

iiiicii.,r: :il'. Iiriirliinl vnh

III, AitcT L'Oih Kept, (
'ill ini't of Nil
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Plate XXIV.

durl/ih /''o.v.ii7».

iKiuuri's naluril size.)

Floi-HE 1. l.iii«ii'irii itrrhlii (Halll. l:i, top, ii'ld II), l>:i-iil. vifw-. rri):rl (lilt Onl. < i >i r
Mu». N'(). 2sri. (I'lmc 7S.I

,
.

.
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I'L.V.K XXV

I'll! Ml! I. r<i/i«,iu;«./.«Hi*/iii,/ illiilli. Niiiuni!
Itriirr IX'llilisulil, < i.S.( ., .\lu«. \ci. .l|;i|. |>|

"•vniin -liiiuiinjiniiTi.il. Iniin Unpii-t Imrl.

Ili.l HC L'. t'llhinluluK I,•itulUM Ittnifi'^inni <il»lli
IN74 Hi. (l.S.C, Mu«. NO, TtMn. V

u <!• T.s

<limll «;-<Tiril(Ml .i.lllTli.,! Ill IIimIiiiii liy J. I',

riuiHi:.!. Hinmnhimii cf ii*i(,i,,.„ ( luikr iiiwl Kiii'.li'iiiiinn. Tli
tjian ihiiM' i' irilii'il liv ( liirki- iinil H'liil.Miiiinii. ( nlli.iii.il at K

111 »;)i'iim:M H iiiprr -I. ml.

Ui.,i,,n. ISli,. (;.s.c.,'M u». Nil, JS.Mll). I'll ;i. SI
H.>»;)..|,.r In r.

1 K.I Mt 4. Ciiliiriiul

Nil. 2XH2. il'i

IIUIU.1 ii.i V/i.i 'HillinaMi. ChIIim i,. 1 „i (iaji li.v K. Hillin r
, ls57. (i.S.C, \|„-

rtnl ai i:i,.ni li.v I). H.iyl.' hFun He .1. Slrniwn'lh,„,,Li,hn, ' Itilliiiu^i, uniliilical view c
(i.S.C, Mil, N,,. iW)(i, I'liiii' Sl.i

KKirHKfl //.</.«/«,i ,i,„liih,iMs ItillinuH l..lli..l...l ai Duiliiii l.v V. Murray It^,"
Mu,. Nii.'.'MM. 'PBjc7»i

KUHKK 7. Kuiimilhillu.i ilillhlt'i:!

Mus. \(i. i„M. ( I>„ai. 7X.1

I'li.i KBS. .WurMixonw l.iliinumHii Millrr. (iilliiinl »[ (;„lt? |,y T. C. \\i--.',in, |,s.-,7.
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