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Tﬁe material aaﬁtaineﬁ in thiaﬂthaﬁis is the result of an

investigation maée on rocks from eerﬁain ¥anitoba palaaazeie
" horizons in which dalamitiz&tian yrﬁeasses have been active.
JA note has also been aﬁéﬁé on & motiled drift boulder from
Gimili, Kﬁnit&b&.

~ Normal dolomite, 8&&@(6@3)2 consists of 64.35% calcium car-
bﬁﬂat@; and the ram&inﬁer. 45.65%, megnesium carbonate. Pure
. dolomite has rarely been found, éelamite with impurities of

' silieeaus snd argiliacaaua material tegethar with iran end ree

. 1&@36 minersls more eemmenly aeeariug In & great many &alamitnl
es the pareentage of ealeiam is far in excess of ths normsl - |
~am9umt gnd st times it is ﬁiffiault ta draw the boundery be-
tween limestonme and éalamite. 7
| This gager‘will refer to tbeae'rnaks~eem@aséd entiraly-of
dolomite crystals as "dolomites®, those with dolomite and cal-
‘ aite'eryatala &8 5&910mit1¢ 1imest§nes” and those with approx-
imately 2% of magnesinm carbonate, but with no dolomite crys-

’ %&15 developed, as "magnesisn limestones.®

iece ry: In 1779 Arduine, sn Italisn Geologist,
called attention to the "megnesian limestones" of the Tyrol
which occur ssseclated with rocks of volcanic origin. Two

Years later Dolimeu described saéé ai.%ﬁeir properties. In
1792 de aauksura recognized the rogk #ﬁ beigg»a sga@iaa digt-~
ﬁn@t:rram ;imaataéa aaé gave to it the specific name “dolomite®,
- in honor of its first describer, From that time on to the

$ime of Clifton Sorby{1879) the iﬂ?&ﬁtig&%ﬁﬂﬂ was of & chemical
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 geological nature. Bince 1879 d@iﬁwi%‘.& has Deen found to con-
: atitate one of tha maat im@@rt&nt raﬁks of the earth’ crgst.
f’xkﬂh,haa been urittan on the suhéaat ﬂﬁd acrﬁaiﬁ f&gta~have
‘been established regeraing its origin.
: Dplomite has been formed by th& dolomitization of limeaten&a
| after emexgaaee fxam the ses; su@h(saba@qnan%) dnlamitiz&tiea
having been,effeﬁta&‘by yercalating graanﬁ waters carrying
megnesium carbonate in aalati@a.
: Limestones have also been éaiamitizeé beiar& amargeﬂce from
the ses; aueh{eent&mgar&naaus} &alamitizatien h&ving taken
-glaae by secondary ahangas in ﬁha ealgareena ooze,
| Ehe yassibility af the farm&tion nf dolomite by ghemical
-yreaipitatien 1n,the sea h&n been eeasidareﬁ aaé at present
thera exists a wide éiverganaa of opinion amang geelagiata as
ta tha i&ynrtﬁnaa of puch a process in dolomite huilding
?hgraaenrraaaa of clastic dolomites éerivi&é from pre-ex-
isting razka of a similar’naxare. althaagh well known, is
-unim@aztant‘ gs it has no h@sxing on the uliimsate origin,

Qansiderable experimental work has been
-garried out on the production of dolomite but the information
obtained is of wvery litile value in-éataxmiaing»tha conditions
under which the rock has been formed in nature. All the
experiments have been ¢arried out either at high t@&#@:&turn
or pressure, 9:-kathw.h&t~9nlygzggamyAat ar&inaxy temperature
’_aﬁ& pressure. In t§s~1a3£;aasa-aaxy=$ina£afamanntﬁfaf dolg-
mite have heen»fermaé~&nﬁstha%»anaaﬁteanéitiaas that doubtfully
obtain in nature. Recent work by Wyckoff snd Merwinl indicates
that ferrous carbonate may be a.§a§ium through which dolomite

l Wyﬁknff.ﬁ.ﬁoﬁ.. and ﬁﬁrwin,ﬁ.i,. Am, 31. gec. 5. Vol. 8,
192%. 9. 44?. - ' .
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succession were worked '#at by KindleZ and the ﬁrdaviaim by
Powling>,

Devonian  Winnipegossn Dolomige . 1es
Elm Point Limestone 25

100

gilurian
136

- Stony Wountain Sheles . ae0

Upper Mottled MM%WM S 130

Ordovielan Cat Head Limestone - , ; 70
Lower Hottled Limestone | 70
Winnipeg Sandstone D 100

The Winnipeg Sandstone consists of beds of soft frisble

white sandstone, containing few fossils.

150

| Palaeoyoic Stratig: caphy in ¥ani tobs: The Devonian snd Silurien

“

*

The Lower Mottled Limestone resis on the shsly upper beds

of the Winnipeg Ssndstone. Near its base the formation is
argillaceous but elsewhere it is a yellowieh or buff colored

2. Kindle, B.M., 0.5.C. Sum. Rept. 1912,

3. Dowling, D.B., €.5.C. Anm. Rept., 1900.

4. Sevage, T.E., and Ven Tuyl, T,M., Bull, G.5.4., Vol. 30,
© 101e, p. 330, |

Henitobe Limestone ' 185 feet.
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lia&stsﬂe ﬁhnxagtexisaﬁ by éatk %rﬂwn‘ayata which giwa to the
¢aﬁa&o' E%a fanmatiaa contains many fossils,
- %he Cat Hesnd zéﬁ&at&na is maxa~ﬁﬂlamitia than tha Upper and

-;i‘mék & motiled &)

‘xiwax mottled farmatie&& thet 11& abere ané below it reageetivexy.
In no ylaﬁa has the reak & m@ttlsﬁ eppearence. The formation
 is highly foesiliferous.

~ The Upper xhttlﬁﬁ Limestone is ™ mottled light grey limew
stone, the mottling heiﬁg nﬁ'a~h;uerar»bnff colored character,
Lithologically this rock differs frem the Lower Mottled rock
in the presence of chalkk nodules which can be picked out with
 the fingers from the lighter colored parts of the rock.
, yﬁ been iéentifiaﬁ from ths

ﬁevﬁﬁtybfira faasil syeﬁiaﬂ
 formation. . | , ‘

- The staﬁy ﬁbantaiﬁ fﬁrma%iea @ansi$ts of shalaa anﬁ lime~
stﬁn@&Aaantazniagvaumexaus fﬁﬁ&ilﬁa uix%ymaﬁe apa&iea haxing
been identified. S |

The Virgisn
‘buff to grey in aﬁlar; and gitteé from the dissolving of fossils.
At Stonewall, ﬁhﬁitﬁﬁajlaAﬁfﬁﬁﬂﬁﬁﬁéﬁﬁé sgndstone succeeded by

1:% sﬁnﬁ iﬁ composed of s hersh dolomite,

e red clay is found at the bese of the formation.
The position of the ﬁygﬁum heﬁz a8 gitea in the stratigraph-
ical table is doubtful bﬁing'h&agé on limiteé evidence.

, ,'_  ?1_3@&¢ %@ﬁ&int& of & fine gralned
‘ dolomite, greyish in ealar, aﬁé &1&@3% Xith§gza§hiﬁ fineness.

- The top beds. are rﬁé axgill&aeana éﬁlamitaa on which the basel
bede of the Devonian rgat. ﬁhaﬁil materisl is not plentiful
but in certain beds the ésvtwmgadpi‘.
in preat abundsnce. .

The Elm Point ziméhtane iﬁ*iygﬁéﬁily“a non-magnesian lime-
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fﬂﬁﬂaﬁu-with axsizlaﬁaﬁéﬁ ﬁﬁé &§¢§aﬁ$a§§ gﬁ&aeﬁ in 1%3 §§§@£
,%é&a;, The color ia ligkt gray ﬁﬁ ﬁark brown end shows in the
$te&y Rock gquarzy an& slﬁewhzxe a~m@ttl$& effect due to the |
presence of dark ‘brown ﬁg@ts. sﬁyia&ytia-gkzuata:es are common.
'whe faxaatian is fﬂ&ﬁilif%tﬂﬁﬁm |
'; The ﬁin&ipagasaa dolomite is a harsh porous dolomite of
’::1ight gray ox eream ealnx an& fuli ef fasails. At its base
iz s reé shala. and the tranaitian to tha ﬂhﬁitaba,limaatane |
 is rapreaantsd by a red argillagesaa éalemita or ah&le.
 The Manitoba umawm 1s 1ithologically amnar to the
Elm Paint lameatane. 2%& ¢a19r>ia gr&yiwh hranm ané the ‘roeck
| 1& vary-friable. ﬁb mattiiag ha& bean ﬁetiee& but atylelytie
»',nmxkings are aamw@n. , ,
o A,diaausaian af tks abave fazmatiaaa haa haen maﬁa hy
wﬁllaaeg ‘who giv&a & list of their f@asil eantent._
?hs’ﬁinaigeg ﬁauéstaaa. &yysam b&ds. ana xaniteba Limestene.
kwill not be eansiﬁeraé in t&is p&yer siﬁee ﬁalﬁmitisatien Pro-
"::a¢sses has ylaywﬁ no paxt«in th@ix fax&atiea. |

| The limestone of this formation is light grey in color and
:ﬁagtaina,ixragulax-daxkahr@wn5a§4Ela&-ﬁa%ﬁxaﬁiyﬁteﬁgs which
gives to the roek iis mgt%lgé-a@@é&;ﬁﬁﬁ#a These dark colored
patches appear to be more strongly developed along the bedding
glan@s than in other sections. >£~atraﬁge§‘§§vaiagmgnt_af them
slong jointing has nowhers been observed. Figure 1 is a
- photograph of & -,sia;h of the rock cut g&w&ll&l to ihe bedding
| 5. Wallsce, R.C., Bull, Ntl. His. Soc. Men., 1925.




- end shows the &avalay&&nt ﬁf the atxua%&reg-in this @lana..
"yﬁgﬁra z. ia & hl@ek af the 1&&@#%&3& éraun to a@taal aeale
which ahaww mﬁre alaarly tha skaraztar‘af the m@ttling.x

? ¥allace® has shown from a miaraaenyiﬁ and chemical eiam~
inatianltha$ thgvmﬁgg;iaa;aﬁ@@as;ng,tne dsxk areas is dolo~
‘mite. | | | | | |

The 1igh£ and derk sress ‘were aaparat&d

a8 aamgietely‘aa g@a@iﬁie and suhﬁaﬁteé to e&&&iaai snalysis
aix'éiff&;aage ‘chemically. The resulis obiained
_are given below with those obtained by Wellace' placed in the

to sscertsin th

secornd column in esch case.

8i0, 1.02 per cent. _ .1@&6¢ya§3a$at.
A1505 0.26 006
Fes05  0.03 0.16

Fe0 . 0.00 - - . 0.2

0a00y sea  sa0z

 Mgoog . a3 | 4.33

810y © 1.85 per .56 per cent.
M0, 415 N
P03 0.6 nee

Fe0 0.3 0.45

. . 69,81 S _?’?1..:1&3

es.31  25.38

The results, in boih cases, are represeniative of & number
6. Wsllace, R.C., J1. Geol., Vol. 21, 1913.
9. Ise. Git. p. 41l. |
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fmaﬁa althaﬁgh thax& a@yﬁgza to b¢~$am¢ éiaagreem&at in the
;”imaiviﬁual percentages the. gﬁaaral r&s&itn ere similar. The

,éiaagreaaeat in t&e 1&&&?&&; * percentages is possibly ak§1ain$ﬁ,

by a more ﬂﬁ&@l@ﬁa a&gaxatian of the two m&taxiaia h&ving been
ahtain@é in one case. e

‘The results of the analyses indicste that #muéauy all
of the iron snd slumina have heea introduced with the msgnesian
solutions, and the invariable yxenenea of ferrens iron sccompany~
ing the mag
gubstantiate the opinion previously referred to, that the dark

esia auggaata 8 raauaing envir@amaﬁt.. They also

‘eolored axe&x'axe m$x& éaiﬁ&iﬁﬁe.tﬁaa-%hﬁxzighﬁer parie of the

The color difference hetweeﬁ thé §1ﬂé end buff éelare& areas
wes shown by ehemiaaz mnalyﬁia to be due to the geraaaﬁags of
ferrous irom preaeﬁt. The biﬁﬁ»@&l@tﬁﬁ areas were found to
contain slmost double the quantity of ferrous iren present in
the buff. R C "

i . A striking difference in structure
is noticed betwaﬁn the light and éark material under the migcro~
,aaage;i The ﬁazk,egzexeﬁ @atﬁhﬁa_ara<@gm@@aeé;af vﬁil-furmsd
erystals which give dolomitic reaction with Lemberg solution

~ {see figure 3). The dolomite erysials are set close "ﬁajga‘ﬁher
v;aﬁé_aay hematite or limonite present is found separate from the
»:éalamit& and et the edges of the dolomite aryatéis; The hematite
an& limonite aeeannts for the golor of the ﬁs&e&itia&d areas

anﬁ ocours in the light aress anly*ﬂhare local éaiamitizatian
has teken plaae. The dolomitic aress show no trﬁﬂﬁ of foseils.

The lighter colored parts of the ?ﬁ&k.ﬁhﬁ%’ﬁﬂﬁﬁmﬁﬂﬁ fragments
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af bxaehiapaﬁa ané.aeatiéﬁs af galyz@a and aﬁrala ﬁh&ﬁh are set
in a8 fine gr&ia&ﬁ aal&&re@as matrix. Eigara 4 is & m:nraphaﬁa~
_ gra@h of the anéala&itixeﬁ 3&:@1@& of the roek.

The invarisble sssociation of the iron with the dolomite
iaa;aaﬁas %h&t‘itszashfanmaé by the sam&.&g&ﬂtﬂthat eaaseﬁ the
_&ﬁlamitizatiaﬁ'ané:yréﬁakiy’&aﬁt@ﬁparane&asly

| gigur& & 15 & mier@pkatagrayk of th& aantaet of tha 1imeatana
k*ith the dolomite.

:  ~ﬁ};a’a tests ﬁkllaaes con-
eluded tha& tha éﬁlamitixatiaa iﬂ the erea under: éi&ensaiaa

. was of & contemporaneous ng%uze. ﬁhﬁ,ﬁaxamitiaatian~h&ring
ﬁakéﬁ5§laeevin & clear rather ahalléw aﬁa'with.:eaﬁrrﬁnt,gariaéa
af_aiighi meﬁhaﬁigai sﬁéimeﬁtﬁtian;‘ The specific evidence in
favor of eantemgar&ﬁaaagié@lﬁ&itﬁﬁatﬁ@n:%eing;th%t gections
did not show eny secondary ﬁaiﬁifia&fign, h@?ﬁars.af’earai
shells had not h@&g#&tﬁnﬁkgﬁ~inhgzaﬁaranae‘ta the matirix, and
hematite was not included in the dolomite crystels.

-Field eviéanga also painta 1o 3aﬁtemyﬁr&neeus éalamitizatian,
?he dalamitiaatian has aaaurxeﬁ thxaughant & &agta of 97 faat
“wﬁthaut any atranger ﬁavaiapmant being ab&axveé alaag'the

Jointing glaaws Q:g
fxem & pure 11&&3%&&& thrangk %hﬁ mattleé raek to a.ﬁally ﬁale—
 jm1tizad atana k&x nowhere been ahse:?e&. The Upper and %awer
ﬂ%tti&ﬁ faxmatianﬁ are 9?&21&&3 by the atﬁny ﬁbnnt&in and Cat
'gaaﬁ hsﬁgvregpagtiygxy; shiah»ar& mgre\fa11y éalawixisgé. ¥o

ia any athar vartieal saatian. A grodation

shrinksge aw“alﬁmgingsaﬁfaéta-arﬁ present in the formation,

8. Bixnn, E.R. L., Quart. 31. ﬁeel, Sec., Vol. XVII, 1911, p. 447.




_i;wffﬁe% whiah an&y would e expected in fﬂamﬁma sub-
.'s&quénﬂy ﬁﬁmﬁ%ﬁa. ?hs contact ’mtmn gome feusils and the
éeiamit& ia an m:mmly sherp ana indimtmg that no volume
chsnge hed sccurred during the chenge to dolomite. In this

, mx&meti&a any yolume a&ngﬁ that ha& ew&rm& wmn the uncon~
wlié&t&d ouze was éﬂi@m&%imﬁ wuzé be 3.@1:, S

A icmmia&ge of the stru-

'ﬂtﬁr&l f@m af the ﬁm&r&tﬁa areaa ;ts n&w&a@m‘y vefore sny
,Izmatim of their prigin een be &tte&ym&. This is especlally
~ the cese ae the meaal m heaa maée ta mfar mm to fueoidal
. siructures. Consequently s detsiled .g.zﬁﬁy_ of them has been

. mada. ,

- *ﬁ:& éeiamitia m&rkingga are a@nmwtaé mrigantally snd verii-
cally forming an iwegular bui; ﬁmﬁzmam emmtsd mtwm

: thrnughaut the mﬂk. Zﬁ% will be Wtie&é that t:m vertical
em’ﬁinuity is ﬁirwtly at ?mianaa mm the e@mlnaien of

~ Wallace,l0 who ﬁmzw ‘that, * tﬁe affected areas,” sre "unco-

J nmmad mrﬁeallz;. ﬁm aat&bﬁs}zx}m}t of this faat wag a

'}mtt&r of aensiéeam’éla ﬁiffieulty. ﬁwaml met&mﬁa being i

mk mm ﬁ’#ﬁaﬁn&ﬁ at inter-

'vam a;t’ mg«twanmeth ai’ an mah« ‘%y ﬁ gmesaa: M‘ &‘amﬁien.

?3&@3‘&&. iﬁ&mliel saatiam af

~ From zmaim arzd _r,;hatagmm nade ai’ tiswe surfmea. recongt-
| ,rnetim ai‘ t}ae t!mae ﬁiﬁweimml fem of thﬁ mt%&ings was
_g,gmmpta&, Ear m::iwa mmmm %his method gmmﬁ unsatise
faetaty.

Ultimately &&varzmga was &éﬁxm of the difference in solu~
 bility mtwm mzeagg and dolomite in dilute hydrochloric

10. Wallace, R.C., Iee. Git., p. 412.
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- and acetic scids. @at of this B graaaaa was evalveﬁ whieh
 mwhmmymuﬁwwwrw&m*E%wmmtwmmt%twa
best reﬁalta could be cbtained by using a five percent solution
of both aclds. ih£~reﬁk was first put inte the hydrochlorie
acid solution end sllowed tﬁ‘r&m&iﬁ f§£~twa'h§ﬁrﬁ;' It was then
taken aat. washe&, pnd again 5a%margaﬁ. ‘thie time ia the mecetic
_ &@£& aalntian. far a period ef tﬁjm“z:a;ing fram ten to iwenty
kngr&. when thg ﬁalamitia material was 1¢f§ in suitable reliai.
~ Figuves 6 and 7 are Wgr&}ms of & hlaek ax’ me limestone
{aﬁtﬁ&l si&e) aftar treaﬁmaﬁt with the agié$; and iaéieat&s

"@1ear1y tﬁ& vartiegl end hnrizantal aannaﬁti&n at tha patahsa.
Figure 8 s.a a aza‘siﬁg, to sotual aeala. of & ‘t%leak of the lime-
atena in wﬁiah & gi&a& Eaa been cut @at. mkix figura also

ree &imansian&l ‘eharacter of the éarxar&as.

k'iﬁdx@atsﬁ the %
a=featarn whiah may be of eanaiﬁershl& gignificence is the
fact that each patak ar ramifiaatian contains at leaat one small
yacant or a&l@ita filla& e&vity (asg figure 9) elongated in
fazw; and dipping &tta‘aiight«aagle to the %aé&ing-ylaﬁ&. 2hia
'feaﬁnre is ﬁaﬁkil&sﬁ the "darker gore” tefar&d,t@ by ¥ellace
| (3&# page 1&} She ¢avities are nﬁnfinaé antirwly to the dark
pat@has mast ai‘&ham iaﬂﬁing to 1ie iaj rae tkﬁ Gsntr& of the
"ﬁﬁlnmﬁﬁia~&raa. ﬁh& eaﬁtiﬁaﬁna length af th@ﬁe tubes is un~

»knawﬁ but ihé gertianﬁ af th&m'fisiﬁle on any plane ﬁarfaa&

' average 1& 1angﬁk between é aﬁﬁ~§ of an inch. zﬁg gré&ta&%A
langth.ahaerveﬁ.ngyraxim&&es ﬁ inekes. The average éiameter

is between l}B and L/iﬁ of en inch. Their ﬁiaa or number does
‘not appear‘ta be gxayaztianal to the &15@ af ﬁha patﬁh they

- are aanfinaﬁ ﬁ&. slthaagh»theae takea‘ﬁrs more or less stmaight
‘:iﬁ‘has %aaﬁ noticed t&a& when they lie withﬁa the shell of a
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j;gaatrapeé zhay tanﬁ.ta follew the aar#atﬁre af the shell { see
‘f?g /13 slso figs» 10 and 14) ﬂ&@raaeapie ataﬁy ahamu akmazkea
aaagsatxatian-ﬁf'dﬁk&&i%@ %a.thg im&eéiat& viginiﬁy of each

tube wki@hv1$‘aisﬁ~iaﬁiaaiéﬁ.%ywa«éﬁ:kar~aaiax~aa:aaen~aaa§é%*'
acopically. | | |

. Exeept in the vieinity
af fnaai&a %he éﬁzam&tia w&ﬁ&xi&l aﬁ&w Giffuse oy indefinite
heanﬁariﬁx, grading mimost im@&fﬁ@gtihly into the limestone

'matrix. The relationship of the dolomitic patches to fossils

o éﬁkthe other kaﬁé,fig?aimﬁyz-a:ﬁéfiaiﬁa-ﬁﬁa. ‘¥here fossils

. are involved hard contzcts oF éef&#ﬁi& bounderies are slways

" observed. ﬁert@in“ﬁyge§4§ffﬁé§§£1§:ame;aﬁtiﬁely~una£faataﬁ in
contsct with ﬁ&ﬁ'ﬁﬁl&ﬁiﬁ&3%§ilﬁyﬁiﬁﬁxa are partially or completely
‘altered to that meterisl. |

-~ The stueture of aﬁrala, siromatoporoids, %rygﬁa&aa, end
'V%raahiagaéa,:aafar shows this alteratidn slthough these fossile
" are freguently almost or completely 3arraun§mé hy mottling (see
figures le'gaﬁizi}‘ H§h$7m§£%liﬁgﬁ,‘kawa¥ﬁr. often penetrate
7'tha»intexaya@@s within tﬁa‘atrﬁ&%arﬁa of the fossils as for
kiﬂatanaa within the ealyx ana int&raaptal epaces of the large
ral Streptelasma (see figure 10} or again, the rock matrix

between the ehaina of corallites of Hplysites, Speces between

the layers a£‘$txama¢apsxﬁidﬁ also ax&-ligkl&;ta-ba«xiﬁil&rly
faffeﬁggé ( see figures 1l snd 12 }.
Jopods is entirely different.

The oase of gastropods end cephs
- These fossils commonly &hﬁw‘#ﬁﬁktﬁ their structures the very
strongest eaneantratian of tha dolomitic materiel (ses figure
10 }. é.mmttiaé xaﬁifiaaﬁian;w%ﬁaetar 1t meets one of these




}ﬁ,

, f&ﬂﬁilﬁ iameﬁia&aiy 1@@@& its iﬁﬁsf&mitg outline &ﬁﬁ besomes
#ﬁﬁfiﬂ&ﬁ,ﬁiihﬁﬁ the ﬁ&fiﬁit& %aaﬁﬁﬁ¥iaa of the shell siruciure
}»iaag $isaxga 10, 13, end l&}. ihia'geiaz»is yartxeﬁiaziy'wwlz
11lustrated in figure 13 where a large patch merges with the
apex #i‘a'¥ﬁ11 apired gastrorod. In this psrticular instence
1t will be noticed that in sddition to the shell wsll the rock
,~mg$:i;ﬂaiﬁh$a the spiesl whorls ia also dolomite.
Dolomitizmstion of the anter a§a&1;wal1$;¢£‘t&&‘aggﬁaiayaﬁa,
wkigk are so sbundent in ihe limestone, is yr&ﬁ§i@§113 universal,
"nhiie the sepis are to a greeter or less éxtent affecled { see
figures 15, 16, and 17 ). Wottling is frequently observed
| withiﬁ the chembers af the shells where the septa commonly
ﬂ&fiﬁ& the keanﬁ&ri@s of such motiling, %ﬁx‘&xamgla ia‘fignxar
15 zhgxg~&r§ seversl points gk&wn'ﬁitkin the lerge straight
shell where one or seversi chembers in succession are oceupied
by the dark rock, followad by others which sre composed of the
a§£m81 52$¥?1i§&§ﬁﬁ§$, In these cases the relationship of
"gﬁg&&'ta the boundaries of thﬁAmﬁﬁt;ingajxil; be clesrly seen.
- These observations cen hﬁ»xéa&iig.#akifiaé by reference %o
the surfecss of the cui stone in‘hﬁilﬁingg which are made of
this %@gﬁr‘xbtti&é limestone. JIn these will be found asbundent
iliustwatiena of the points noted kerﬁ.,

: g ida SOTT: ?ﬁe iaaaiéal tkgaxy/@f @wxgiu for the
-ﬂan&riﬁie @&gkinsa hes been suggested by #allacel® who states,

‘“ﬁnly from such orgenisms ané allied &yges could the percentage |

"of g salte be incremsed locslly to &ﬂ?‘&ﬁ?#&ﬁiﬁbﬁ& extent.,
There are ceriain structural festures of the m&ﬁkingﬁ thet
lend some ﬁﬁ?@ﬁ?t to this view of the arigin of tha dolomit-
1o, Ioo. Ci%., p. 426,
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~ization. They are horizontslly placed, ere merkedly demeritic,
and the saaticma often ghw & éaz:k&r a&m ﬁl@i&h might represent
t&w aetual pesi tion of the plaxxt, mle the magnesisn woters,
extending outward from this central nucleus, “hf&ta effected the

L s%zrmtmémg ataﬁa. '

ﬁz‘. sewmn of the t‘a’niwmity af Sslifﬁmia m kind enough

to examine aeatimw af the d@l@ﬁitia mataria;l rat’erm& to him
: ‘by the writer., 4s = rewzt af his inmstigatim he reported
‘no organic structure ta be ra%gnimbia.’ In this connection
it must be rembamé hommr. that the a‘hawce of reaagnimble
@rgmm structure does not nss@easaruy @wemﬁa f%zeaiéal origin,
~since chemical slteration { such as would be invdlved in a
process of dolomitization ) would obliterate such structure.
Wallacell has slready pointed out the abgence of & rocky
' bottom as & difficulty in the acceptance of extensive growth
 of brown aigaaﬁ. His statement of the essentially korizonisl
 position of the dendritic markings has been met by the demon- |
‘stration of their extension m the vertical plane (see page 9)
:ﬁf on the other hanﬂ these be regarded zs representing cals

’ aameas' slgse it might be argued that such plants, possessing

1& eartain é@gmg of rigidity, might remain in their msitmﬁ

” of gmvth énring & fairly rapid accumulation of saimmus
' ooze around them. But the nafure of the "fromds® themselves,
&hi@k are often of great 1&%&&. ﬁk@@ branching of entirely
| irregular character and freguently rejoin, seems to militate
'&gamat eny theory of algel origin. Certsinly in no way are
these structures similar to the undoubted algal remains first

11, Ioc, Git., p.417.
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described by Whiteavesi? from the Cat Head and Stony Mountain
¥ be seen by a comparison of figure

A»fﬁﬁmétiﬁnsa;*ﬁ&iﬁ%ﬁi&iiraa&¥
1 wizh,fia&re 18 or 19,

It should also be ?ﬁiﬁt&é out that the éaa@ritie markiagﬁ
are remarkebly wniform £$r & é&gtﬁ af 99 f&at ané als@f‘sa
' far as obmervation goes, over & very wide later&l sres, ﬁ&éh
extensive grawth of & single ylaaﬁ Lype, w&thaat gny physical
break, seems ﬁigh&y imgrab&bia.~

It ia. hnmavﬁx, grisniya&iy‘an the basis of the evi&enﬁa
i alresdy given in the aaetiaﬁ é&al&&g with the ralatianshiy of
the dolomite to fozsils that the fuecoidal thaazy must, in the
opinion of the writer, be sbandoned. |

It hes been shown for instence that some of the fossils,

letely saﬁxéuﬁ&ad.hy the markings even

such ss corals, ere comg
‘%o the degree of penetration of tﬁﬁirjaaiigulax ané‘iﬁtérﬁegtal
‘speces. The fossils themaaivﬁa-in such ease§7b6ing3ap§arant1y
unaltered in a&m@@aitieﬁ; while, on the ether hand, @eghalayoﬁ
© and gastropod ahalls are aﬁtaally penetrated and their walls
‘and septa completely transformed to dolomite. As already
shown, 9g$esaaf.&91§mitﬂ,ga&ﬁtgfyéﬁ#iﬁg'ﬁﬁta and becoming 1§~

" calized within such shell walls are freguent. In fact this
seems to be the universal relationship. Nost significang of

" all is the fact that the tubulsr cavities or dark core { which
¥allsce tﬁﬁaghﬁ;migh% r&praaaax.tke'aéﬁaal‘gaﬁitian‘af“fka:
plant) of thﬁ:ég;amité areas heve sclually been seen within
the walls of gasiropod shells; not penetrating them trans-
versely, %&%'f&iiﬂwiﬁg tk§i¥5Sﬁtiiﬁﬁﬁb %&a&xatrﬁlaﬁiﬁnahip

of aigal plants
12, @k&t&a&&x. 3 ?.ﬁk‘ &aﬁwﬁ.. Vol. IIX, pt. IIX, 1897.

ts h&rd enlcareots ﬁhﬁlla is im@aaaibl&.




i It agga&rs tharefare that thg fﬂ&ﬁi&ﬁl theory cennet be made
*tg meet the faata aﬁé h&ﬂﬁﬂ aaa i§ forced to look elaewh&re
for & solution of the gxahl&m. ﬁhwlaylﬁ'kan shown that puch

structures are y&aaikis~%y‘§arely’iﬁﬁ@gﬁniﬁ agencies.

‘ ‘ > Botiling The eviﬁ&ne& &t hand gaiats to the
| aetian ef &iffasing a@luti&ns a8 haviag been an im@ertanﬁ factar
' iﬁ %hﬁ fermatian af the dgadritia markiags. The tubular cavities

_wi%h 8 aanaﬁnt:atiaﬁ af ﬁalamita abaﬁt them kaxe apyarently
ateé &s centres from u%iah thg éalamitiaatian ﬁtaxta&. In
the s&atiﬂﬂ ﬁiae&&aiﬁg the relaizansnig of ahﬁ ﬁalamitia maka
‘iags to f@asils it was gaiated aut tha$ earals. hra@hiega&s.
bryozoans, and str&matayaraiﬁa ar& uaal%gsad. while gestropods
and aeghalayaés are. almaat;ar eamplaﬁely dolomitiged, Xt ap@&ara
tharafaxe, that the é@lﬁmitizatian han. in the case af the o
‘faasila in the first nam&ﬁ‘gxaay, mat with ﬁefiaite a@pasitian,
~while thgna namad iﬁ the se@an% graup, in whose aemgaaiti@n
varaganita in 811 grabahility ﬁi&?&ﬁ en impart&at y&tt. haygl
~been partiel to dolomitization. Since ﬁha‘faaails of both
_gxaugﬁ were esa&nti&l&y eampaaaﬁ of calcium e&rhanate it could
not have been the eh&mie&l }3»;aﬁitian #f the shalls-whiah uas
- the datarwining faﬁtar. It is well known that caleivm a&rb@n&ﬁe
in the farm of tha mina#al ar&ganite i$ mnsh more 3&3@@@%1&1&
.ta ehamiaal reaatien. anﬁ ﬁaﬁaegaently to éalamitizatiau. than
is calclum aaxh@nata in the fazm of tha miner&l ealeite.
Skeatsléin his study of ﬁ@lamitizaé coral reefs found that the

13, Hewley, J.E., Ji. Geol., Vol. 34, 1926, p. 441.
14. Skeats, E.%., Am. 41. Sc., Series 4, Vol. 45, 191&, p. 192,




6.

f@rﬁ&%iﬁn ef ﬁ@lﬁﬁiiﬁ eryatslﬁ y§a§&eﬁaﬁ &1@&3 defiﬂita iiaaa.

aragenitie @rgﬁﬁisma being ﬁai@mitizeé ‘before those of esloite

§ané the structureless matrix iirst of sll. 1If then tke fossils
thiah have‘heen &ai@mitiﬁﬁé. 1n the ares. un&er ﬁiaennsien,

were arigiﬁslly eﬁm@aaaﬁ of ar&ganite, while those thet have

remained Eﬁf‘~:'®d were. arigia&ily gomposed of e&laite, we have

a resdy exslanatian of th& a&leetive éalamitizatien in tha case
of the fossils. Following thiﬁ idea farther. it may have been
that fimall fxag&aata_af arsgonitic shells scted as the centres
fregkwhiﬁh the éalumiti%atiéﬁ at&mieﬂ'iﬂ the a&ieafeaaa_ﬁwa@
‘the solutions alteriﬁg,gliﬂﬁhﬁ-ﬁ&%&tia& thet wus noi composed
‘of caleite and graﬁmﬁing & mottled rock. |

Exgerim&nt&l e?iéeaee ahawa that

high aancantratians of magna&iam sﬁlghate and magﬁ&siﬁw chloride
ffavor the change from e&lsite ta éala&it&. ?hera is no aviésnee
,'%hat the sea of ﬁ?ﬁar gﬁ%ﬁl@ﬁ timea maa & lanélaekeﬁ one as

the raaatian pradaets. ‘gypsum and sall deposiis, ugually ‘preasnt
- where éalawite has farmeé under @snaentrateﬁ conditions are
v&hsant' The sean mey have paaaeas&ﬁ 8 aalinity higher than
oceanic ﬁatara of thﬁ gresant«éay. hu% us earala were prasant
fwhigh were very &elicataiy aﬁ&yt&& to thair anrixonment. high
'aane$ntrateﬁ @anéitianﬁ w&u&& h&va égﬁﬁtfally~abtainaé. |

| - Ordinery eanesn%ratians af ae&‘water are sdeguate to causs
‘éslamitiz&tian and maﬁy &xamgles havye ﬁa&n aiteﬁlﬁ ﬁellariﬁ
1fram a faﬂﬁal aamparis@n of tun a&nte&peranaaas fﬁrmatiena, one
lim&atene and the other éﬂlamite. aaﬁaludsé that the waters of
~the dolomitic fax&atian,haé ﬁat haes more saline, warmer, or

shallower thaﬂ‘ﬁh&‘ﬁéa\iﬁ which the limestone had been lmid dewn.




'.;vahallawaw&tﬁr conditions. At that ggint4tha.twa-car%a§ 

1%,

:’it wau;é ayyaar th&t ralatively minar“@sﬁs*eﬁ in eith&r the
 fyhy3iea& er-ah&mi@al @aaditian of the sea, or boik, m&st haxe
;baen sufficient to cause the rawmatian af aalamita, Xt is known
‘that at a&maayharic px&saur& magaasium aaxbanatﬁ is more soluble
‘than ﬁalaium e&r%aaate and that at 4 atmaaﬁharga ﬂf €0y the
reverse is true,‘ Skeatsl? aan&luéas fr@m thase faats that the
. most faverabie ﬁﬁﬂéitiﬁnﬁ fﬁx ihe fbrmatian of é@l@ait& obtain
‘iunéer suitable conditions of saturation) at some point batw&an

 1 and 4 aﬁm@sphgras of pr&aa&re, that is under relstively

would be expected to precipitate in meleculsr gr@partiéﬁﬁi ;
. remdily aveilable for the change to dolomite, Thus it mey have
~b§¢ﬁ thet ia the f@r&gtim@a,ataﬁiad‘ﬁy Weller the:ﬁaiamitia

; fasiag represent s slight %h&liawiég of the ses, thenyhyaiaal
change nst being suffiaiently great- ta gouse a ah&nge in the
fanaa prgaaat._, . _

The Eppar ﬁh%tled 1imestaae was laid down in & relatively

. shallow sea under reﬁ&aing gonditions, es indicated by the
 1&#§righ1é presence of ferrous irénﬂwith the dolomite. It
therefore must have been the lower strats of zea water that
conptituted ﬁhe.im§artakt dolomitizing &gent:'ain@e ferrous
1r@n in aqueﬁas solution ia ?ﬁryeaaily oxidized. 3&?@
16. Clarke, F.¥., U.8.8.8., Bull. 770, 1e24, p. s?s
'16. ﬁﬁller. Bes ﬁull a.s.&.. Vol.22, 1911, pp. R227-231.
17. Ieoc. Cit., p.199,




;ﬁﬁtiaﬁ]mﬁg h&?&;&ﬁ&&%&ﬁ,ﬁhafﬁaﬁﬁrjhﬁixﬁha gaﬁasfef.dgﬁay,may
v,hgw&.axaiuﬁaé it from the lower strata of water. 'Qt»ia»g@sa&ble

thet at this point the megnesium percentage of the water may

have been increased by the extraction of calcium salts by
'ealciaw $§ér&tiﬁa,aﬁimala. Various snslyses of oceasnic waters
~of to~day indicate the gareanﬁagé_ﬁf magnesium salts to be Swwm
~ four times that of cdkeium. Thue if the magnesium percentage
‘ke in¢reased in some manner, such as suggested above, dolo- o
mitizatin might take place, if suitsble conditions of temperature
and pressure obtained. Eﬁ&er.ﬁuah.canditians thé,ahange to
dolomite would be ax@eétad.tﬁ:réguixe a long time under sieble
~conditions. Relatively ﬁﬁn&x-gh&n&&ﬁiiﬁwthﬁ conditions of
kvéspaaitian eaagiag limestone or delomite to form depending upon
the direction in whiﬁh_tha,eguiiibrium of the sea was shifted.
In this aanneetianlit ia‘iﬁtaragtingftg note that the Upper
¥ottled limeatone is underlain aﬁ& averlain by mere fully dolo-

witized horizons.

, ?ha r&aalta of this invﬁstigatian
suﬁparta the TiﬁW$ af Wallsee &h&t the dendritic mmrkinga are
dus to partigl eant&myeransaus d@lamiiix&tien that has taken
place in a reducing eﬁviranasﬁt; bgt fiaﬁa,thatfthﬁ fucoidal
theory of arigin cannot be made to fit tha‘faﬁts; it is, in
the aﬁiﬁian of tha writer, gria&igally on the ﬁaais of the
ral&tianshiy nf the ﬁai&mitiﬁ p&tehaa t@ fessils. thaﬁ tha
fucoidal thaary of aragi& mnst be abanéaneﬁ. It ia,auggeatnﬁ
 that the dolomitization is due to diffusing solutions. The
selective dolomitization of fossils has been explained on the
sssumption that the aragﬁniﬁievahag have been altered. The lower




FCT

;Bt&%i& ﬁf ﬁea wg%&r are aanaié&reﬁ %a have h&sﬁ tha im@yrtant
?ﬁela&itiziag ugga%~‘whi¢h has haa 1%5 magneaisa @aﬁteat in-

greasaé to sﬁah an extzat that, ﬁﬁéﬁr anitabia~ﬁanﬁitiens of
te&perataxa and . @xessnra. éalami§a£&$ian eeulé take yl&ca._

‘i_%ﬁa limestone of %his;faﬁﬁatiaﬁais ﬁhaw&st@ristieally mottled,

the mettling being similar to thﬁt~§w§sent iﬁ~tke*ﬂ§psr Yottled
‘rock, ﬁh@ mattliﬁg af tke<$awar ﬁbttleé formation was aat in-
vestigated as exposures of the raek are rempte. and a&mgle&
gifficult te obtain. Eine& the: mazkingﬁ yrsaaat in the two

fgxm&tiaﬁ& pa&@aa ginilear eharaﬁtexiatiea it is grehahl& that

gy &xglanatian of the &enﬁritia markiﬁgs in the Ergar Hotltled .

limestone will spply to %hnse of the Lower Mottled lima&tane

as well,

an,analysis of ths Lower Mottled raek, in vhieh ths 1ight
gnd dark areas haﬁ not b&an a&p&%&t&ﬁ ia gi?aﬁ helaw.

&iag Q'CU‘QQ"‘!“ 5.21 g&l‘ &823'5.

. 3&5€§ sav i roo’cp“?ﬁi@l
%65 C.oéicoc;-. }*ﬁ.l

The Cat ﬂsﬁﬁ'fﬁrmatiaﬁfaenﬁisﬁsgéf & fine grained fully delo~

“miﬁiz&é‘Iimﬁstane»ﬁi%h\amMegEn.yﬁlie@,calar and nowhere exhibit-
 ing a mottled affeet @har&ateriétiﬁ"af.thewiimﬁatan@ﬁ<whiah lie
fié%ava and below ii. The f@xmatian is raagamizaé by the presence

of chert nodules which are found zhraughﬁmt ‘the hadg but more

'@ﬁxﬁieulariy at the base of the farmation. The large cephalopoeds




© of the Lower Motiled limestone are wanting, but the féfmﬁﬁa
 is unususlly rich 1avfuﬁaiag1fr&;nyvf
" been ideéntified(see fige. 1& aﬂﬂ 1@}

, several agecies having

‘4*&w“es af t%é ook were a&bjeeteﬁ to

~ohemical aﬁaiﬁaia, the rﬁﬁulta gi¥en below being ra§rea&atatxva

of & number made.

%192;*'%**téywbioa_ 1;§£’§&? eﬁﬁﬁ-
vxﬁl&aﬁtapwgi;ltti.' ;a;?s

?ﬁaﬁafﬁmréiﬁcocmic‘ 3?;? )
'$Q§ '¢;d.co;¢-¢;ii G;Gl

’ gﬁﬁas.iftanévhité; 75;&1‘
‘:ﬁgaﬁﬁ;‘*..;ﬂicaiti 3%.&2

ﬁnﬁex thﬁ mi&rassay& tha raak is

seen tﬁ he eampaaed of w&ll aryst&llizaé rh&mk@haﬁranﬁ of dolo-

mite cantaiﬁing m&ny daaty'incluﬁianﬁiaea fig. 29) Iran is
'Tgresent,aa interstitial hematite which' in ne cese was observed
te be zonal, o fossil materialwas present in the sections

Cptudied.

&hﬁ resulta of the ah&mieal aﬁﬁ microsceopical

in?%stsgatisﬁ ahaw th& zaak ta be & aalnmite. The color of

the éalamita ig due to the ?rﬁﬁﬁnﬁé gf interstitigl hematite,

ountein formation ss deseribed by Dowlingl®

The ‘Slony i

conslists of limestiones and shales. The series is well éxpaséa

in the quarries st Stony Mountain, Menitoba. The limestone
“is garaas.'yellaW'in’eﬁlar;*aﬁ& in-plaaea &xhihita & mottled
18, Dowling, D.B., 6.8.C. Bull. 704, 1900, p. 46 B.
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’affeat due to the presence uf‘brawa patches in the yellax‘grﬁunﬁ-
maps. Host of the fa&s&l ma%ariﬁl frmm thia farmatian haa been
’fa&nﬁ in the shales at the baaa./'

Chemi igat Samples of the mottled rock were ahtaimé
“ from the “ﬁppar“ and “ﬁaﬁar“ %aén. end sukjaata& to ehemie&l "

anslysis. The m&tarigl aansing thﬁ mattling aa& the groundmass
were separated a8 ‘completely as ﬁaasible and aﬂé amalyaed

'sﬁpa:at&lyAin both ceses, The reanlts ebt&zwaé &Pﬁ given below.

. - Upper § @$'

%iag;.;;;.;""ﬁ.ﬁa per caﬁt; 'i.ﬁs per aant;

Alglsz.ovves 7,35 .04 :
Feds...... 017 . 1.20

PeO v.o.... ©0.00 . 0.26

Cat0,...... 69.56 5304
MgCO...... 30.04 3658

- Light, RLK.

‘31&2,...... . 1.93 per g&at,” 0.98 per cent.
ALy0z..ee.  B.05 o Em

FegOz...en. a.‘iﬁ’, B -+
FeOireenee. 0,00 L 0.10

C800g...... 54,78 -~ B5L.08

ﬁaaas-..... w.06  43.06

%he enelyses indiaate that aa & whole the upper beds are

mera argill&@e@uﬁ thaﬁ tha &awar, conteiting & highﬁr percentage
af gilice ané a&&m&na. @ath b@ﬁg contain & hig@ percentage of
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kmagnesiaa earhenata. uhxla t&a d&zz are&a in eagh case possess
'a gre&ter canaentr&tiaﬁ af magneaiﬁm, fﬁxriﬂ and. farrﬁas 1:&&.'
than éaea thﬂ light. Ia t&& ﬁ&gﬁ af‘ﬁhﬁ 1aw&r heé& tha dark

" areas alse show an inarsa&e in aluminaf the upper beds on the

| @thar_hgné;shmuﬁa‘éaargaﬁg*,VH»»

ﬁh&ﬁr tk@ miaraae&pe sections from
the u@per haﬁa;ahew well éefiﬁeé xham%ak&ﬁra.ef dolomite, al-
though meny erystals do not exhibit their characterisiic shape

- due to'ﬁ&&néx intexference during growth. A1l of the crysials

econtain meny dusty inelusions. Irom is present as interstitial
iimﬂnits end hematite wﬁich accounts for the color of the rock.
There 1s no well dGefimed %@unéarylh@tw&aﬁ th@vlight and dark
areas, baut the derk eress comiain a gréaﬁﬁr concentration of
iron. 7 | |

- The gbdve informstior also applies to the lower beds which are
' élightly'finer'graiﬁa&. ’ﬁiguﬁes.ﬁi. 22;‘%§, and 24 are micro~
' yhatagrmgh&,fxém the uyger,ﬁﬁﬁ lower ﬁéﬁs. In theze will be
seen the poinis noted here. | |

¥o iaﬁﬁll m&teri&l was yr&sant{ra%agnizahle as such) in

‘any of th& aaetiaﬁﬁ stu&ie&.

‘%he microscopic and chemical examinstion show

the réﬁk‘%@ be an argillaceous dolomite in both cases. ZThe
,lmattlgﬁ“axaaﬁ ﬁr& mnore fully ﬁﬁlﬁmyéiza& than the lightar ones
and owe their a&iaz to the aanaentratien of iren whieh hos =
aae&rr@é~withiﬁ them. It would apyesr that tha megnesian
~solutions had carried iren and in the case of the lower h&éa

| aluming also.



5?»;;} zane aaasiats of wvery aﬁmyast, fine
gxained éﬁlamit¢u, baff‘an&.gxay in eolor. They are not rich
in fossil materisl but the rock is often pitied due to the

dissolving of fossils.

:he 2} ig ; ﬁh@ﬂi@a& aa&lyais indicated the rock
to &9Fraaeh cloeely the composition of normal dolomite. A

representative result is given below.
sxag.’.‘...‘.‘., 0,68 per cent. |
&1393........... 0.41 |
PegOgeencnerannss 0,20
F@0uerneincners. 0.04
Callgecveneeness 55,00

- MgCOgececcnrores 435,67

scopic Investigation: ﬂnﬁér'thajﬁiesaaaage the rock is

- seen to be very fﬂﬂa grﬁinﬁé‘ahawiﬂ@ 2 pranuler mosaic structure
composed of #mazi crystals of é@l@ﬁiﬁe’anﬁ devoid ﬂf.reeagﬁizabla
fossible meterial(ses figure 26). Irom is present as inter-
stitial matter which wes nowhere observed 1o be included centrall)
or zonally in the dolomite rhombohedrons. The dolomite axﬁnﬁalxﬂ
are colorless containing meny dusty inclusions.

Conclusion: The chemical and microscopical examination show
tha_roﬁk to be y?aﬁtieglly & pure dolomite, aprarently devoid
of fossil materisl, and owing its color to interstitisl hemetite,



. The lgperditis . ‘ lngerd sone eanaiats of very fine grainea
  3:¢31gh aaiaxeﬁ é@iamitﬁa naataiaiag 11%%1& fossil materia&.

&&m@iea 9f tha rack ware Sﬁhjectﬁﬂ to

éh&mieal analy&i& tha reaﬁlt givﬁn helaw-heing zayreaantativw

ot e number made.

B10,00uuecennes 1.27 per cent.
MlgOgeee.cnne.. 0.41
xaga§@........".e.ea
FeOuervuuanssee 0.08

| Cal0guuinnnnees Be a2
L 43.50

Endar the miaraaeege the rock is

‘geen to be . ¥RTY fiaa grsin&& aampase& of small cloudy crystisls
of dolomite which are evenly erystellized(see fig. 26). Irom

aemura princigally a8 interstiti&l hematite,A%aﬁ s&ma 1im@nita
is preaent aeatiag some of the dolomite eryatala. Fo fsasil |

' material waﬁ feaagnizaé iu any &i tha aaatioas stnﬁ&ed.

?ha raeks nf thin fermati@n are aharaa%eristia&lly mottled

- due to the graasaea uf éark hrewn By@ta in the light grey lime~
stone{see figure 27). The dark patches are ‘rounded and, so far
~ as known, ere not more strongly merked along the bedding planes
thes in other sﬁ&%ﬁaﬂs. ¥eny of thé~&§ata awa’aann#até& hori-
gontally and vertically but they do not form s continued con-

: neéte@ pattern throughout the rock. ﬁ%aail»mataﬁiﬁl is not
gonfined to sny one area but ocours in both the light grey
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hyérochlorie aold to bring out the spote more sless
ud m  the ymm of neld treal
5 the solution which ceused the forwetfon of

= jzﬁ}‘@“’E“‘“’“‘i“-‘ rRRT RSO &,,1%




“the m&eraue&ge heth(mxaaa

'aarw feana to %e ¢am@nﬁaé ¢£ . fina gr&i&a& an&eareaua matrix
'eanﬁaiﬁing namaraaﬁ s&atiaaa af arinni&&. yﬂlyzﬂa, brazkiapﬁﬁa
aaé-aarmlsisss figures 26 and 30). Irem in the form of hematite
'ugn'aﬁnfinuﬁ‘mainzy %é the aark=§t§éﬁfﬁhﬁﬁh”§ns§exaeé e gradation-
sl contact with the eaxegxﬁeas~ﬁmxwix£aae~fzgaxm 51}; |

3 The microscopic spd chemical examiaatien 15&1@&&&3

Jonelusion
‘the rock to he a\aagaesian limestone. The mottled character is
»'éﬂ& to the presence of 1%9m,mk£¢hwhass§seéma ;*%1?: 3'

~trated in locslized aress, -ﬁﬁigﬁiﬁikﬁ&iﬁn.§a§ spparently played
_'na'yﬁxﬁ‘in the £ﬁxﬁa&i@ﬁ;ﬁf %hs-&@xkex‘ar&aé, the s#latianﬁ

f ¢§tzyiﬁg the iron having csrried no msgnesium, The iron was
probebly carried in the form of ferrous ésrbonate which replaced

the limestome and has leter been oxidized to limomite.

f ¢ ivegosen I a4 t'o

Ssmplea ef tha gray end cream colored %ﬁlamite whieh.aeaﬁrs
in this formation were subjected to chemical anslysis, the

results given below being representative of a nunber made.

Bi0pe.eieannns . l.ﬁﬁ yér cent.
AlgOgei.iuani.. 0,26 |

‘ ?aﬁﬁ; coevebosses Q;ﬁﬁ
?@ﬁ;;.....s.;.. 0.08
0a00g0c.vensess 56,01
MglOz.......... 41,85

Under the xieras@@ga sections of the raak'a@e svenly erystel-
;imaé, showing i£*1¥4;gh$¢.g@l&z&gzg_x%ambﬁhﬁﬁraanith many dusty




R -

ffﬂt&ls af &alamzza are set
:alaxa tage%har gnﬁ ths raek a@@ﬁaxa ta be d&vaié.uf miar@ae@yi@ '

' fasail materigl. a;; 1xan tﬁst eaﬁuxn does 50 a8 interstitial

hﬂmatita, none hﬁiﬁg yras&ﬂt a8 sanal or aeutr&l 1nclasi¢ns in

: tha dolomite aryﬁtala. S ”

. The chemicsl anﬁ ﬁiaraaaapie invastig&tieﬁ ahaw thﬁ rock to
a@@&@aﬁh ths trie aamyasitiaa af ﬁalamita.

n#iaﬁluaiaas (sag figaxa 52) ?&ﬁ ;

A limestone boulder picked ngqaa»ﬁﬁaskﬁaﬁﬁ at Gimili Manitobs
nlike any moticed in the palae-

‘5pa$§e5ﬂaa & mottled app&&raﬁas
7'&3&&@ rocks of Menitoba.

- The mottled effewt is due to tha @:@sange af hlue colored

- aress in the 1ight grey lﬁm&atga&,.rsha(blag y&tah&u-are irreg~
‘lalarlyvahﬁgeé snd appesr to have én-auter-xﬂé.innﬁﬁ:wﬁll wheih
ﬂre aeyarated.by‘tﬁg norwel light Brey 1imes£0nc;»‘§ha space
:sarraaaﬁad hy ‘the inner wall is almest or antixalg af the blue
material., Flgure 33 is & yhﬁtﬁgrmph of the beulder‘ané showe

- the motiling referred to. C e

of the stone gsve the raaalts 11at&ﬁ below,

: 1473 Dark.

Bi0gi..ecussnnsens 1,02 per gent.  1.21 per cent.

33.2% . ’76? e 8,09

e, %......‘......’ 0.85 2.0

-»?ea.....,......... 0.78 . Los
Ca0 . ..uuiiiini.. BROB - 53.61
-xaﬁﬁs.....,,,..,.. 31.45  33.53



ﬁhﬁ snalyses inﬁiaaﬁa\a gr&&%ax~aan&aﬁ%rﬁtian af iraa ff&rr@ﬂs
‘-anﬁ f&rriai; a&gnasi&; ‘and alnmiﬁa iﬁ tﬁa dark aress.

croscopie Investigation: In thin umﬁm ‘the light and
daﬁk arsaa are ﬁﬁ&ﬁﬁﬁe@ af xhaah&keﬁxaﬁs af‘&alamit&, slthough
xany of the ﬂ%,a%&la do not show th@ir eh&raatexiatia shap& due
ta the mntuax interferanae during gﬁwuﬁh. ﬁxaztiaally-ali of
the iron aaaﬂrs iﬁ the dsrk ﬁreaa a8 inters&iti&l hﬁmﬁtitﬁ.

ﬁﬁ@ contact ketwaan the two a:aas 1& gxada%&anal &ﬂﬁ neither
af them, in th& sections atuﬁi&&. a&atain&ﬂ aay fa&sil material

ax'arg&nia atruatmra

Zon! usg'ni‘ 2h$ @h@mia&l aﬁé.miﬁxaaesgia 1nves%igatian shaﬁm

the x@ak to ba 8 éaiewite. the ﬁ@zker arﬁaa peaaessing~a higher
;pﬁreentage of ;ran. ‘aluming, ané.magneai&. '

| The iavaatig&tian ha@ heen aenfinaa to thasg tﬂ&kﬁ ‘which
1.§§anesa a mattled appﬁ&:&&@ﬁ or h&ve aaffaraﬁ ahamges by
*xéaiamitizatiaa. A note has been added an & mmttleﬁ arift
‘b@uldar from Gimili ﬁaﬁitaha whieh.pa&&snseﬂ & y&aﬁliar aa%tlad
satructure. The '}ﬁﬁr ﬁattlsﬁ limaata&e of the azﬁivieian has
been dealt'uith in graataﬁt aetail 88 the roek is well exposed
‘nesr Winnipeg whare its ﬁh&tx&t&r&atiaﬁ in the fielﬁ aaula be
stnﬁieé in cansunatiﬁn wﬁth the la%aratary waxk. xielﬁ‘infar-
mation is 1aakiag in the aaaa af et&ar farmatiaaa mﬁking it
'impaaaibla to reaah agy éafinite eﬁnaluainns ragarﬁing the
: &elemitizatian at this time, - :

In the na&a ax the Upper &bttleé limestone the ?1ewa af
%allaae that tha m@ttling ia &ue ta partial eantemgaranaans
"éalamitiza%ien are auhatantiataé kut ﬁisagraea with his suggestion




af ¢o: fonship. of the @m&riti« mrkings
'*¥ﬁw faaails'titk,ﬁthax fﬁaia afﬁfmﬁfr &?ﬁ@ﬁ&s the paasibility
‘of fugeidal origin. The evidence at hend indicates that the
’ ﬁai&mitisaziea hax h&&u a.ﬁiagsnﬁtia«gmaaﬁas %akiﬁg place alaag
 &¢£1&1&5 linet._thz structureless metrix end axagsaitia shells
“haying beaa alterea., ﬁ%aail;mataxial eam@aaﬁé of a&iaite has
:emaineéiaﬁghaagaﬁ. The color of tke gatahea is ﬁaa ta stackow
inﬁér&ti?iai’%&ma&itsfané ham&tita~while.in t&& h;ug eelored

gaaéhaa tha'farxaga izaafg&&@&agag&.h&afhasnua.&@taxﬁining‘
vfaa%ar. ‘} | _

" The m»ttliﬁs yreaant in the Etany ﬂhﬂﬁt&i& farmatian end the
1limestone érift boulder is shown to k& due to éalamitisatien.
vtha #elawitising aalatiana haxiﬁg ﬁaxriaé irau whiah has become
 concentrated ;n»laaali&aé'araaa. i the pase of the nmt&&ad
fﬁiﬁ,ﬁﬁiﬁi limestone it is aﬁ&naatﬁst ﬁaiawitix&tiﬁn kes appar-

'gntly.ylayed‘#ﬁ p&rtfthk é&£k#rfar¢a3 aarry£ng.ﬁgi? & higher
-@é&aﬁaﬁa@a of iron. It would thus appesar that-w%r’
but that iron can b@ earried elone,

iatiaaa always cerry iron
The ferrous iron pfss&at d&&z net apgﬁ@t to be gregar%ﬁanal
ta the magnesium aarbanata. but in.thsAgar%ially dnlamitix&d
rocks sn incresse is noticed in tha ﬁalv&it&e arens.

an interesiing featnre of ths fﬁlly‘éalamiiiaeﬁ rocks ia |
tha% under the miﬁrssaa@e thay‘are aam@aaaﬁ entirely af ﬁ»ls-
mite erystals whiah,aaataia,many dark inaluaiﬁaa, end yet,
7wkile»aany af thgm\aaatain in mxaaaﬁ of forty garcant\magnasinm
aarbanata, ﬁ@ﬁ% hav& the aamggaitiaa af a true é@lamits. 8ince
all of them aentaia & 5ﬁxgxua wf aal&zu& sarhan&ts over that
:raguizsé in & true ﬂalamita. it a&y~b& that %hg éusty 13@1&32&»3
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m ma emmue &rysmla is eams:m.

| Ksit}mr t&w ;mrtiauy &alm'bimﬁ ex' fally é@&m&timﬁ ‘rocks
: ezmta,in mmgnimhi& fnmil m;:};,?m The maks wm formed
tmﬁar mrina ean&itians and it is esrwin that merine life was
g;magm;. &‘hﬁ wnmuainﬁ Sa %&&r&fﬂm raa&haﬁ that the process
of dolomitization has oblitersted the smaller fossils, the
formations now containing enly the larger snd more robust types.
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