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Objectives:

study (petrographically & geochemically) the
dolomitization phases

suntilize the Mg-isotope signatures to better
understand the genesis of dolomites.
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Petrography
3 major dolomitization phases:

(D1) Pervasive fabric retentive
dolomicrite (4 to 40 um)
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(D2) mid-burial hydrothermal

sub- to euhedral crystals (50—
250 um) with high
Intercrystalline porosity (up to
10% in some horizons).
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(D3) deep-burial hydrothermal
fracture-filling
sub- to anhedral crystals
(up to 0.5 cm)
milky appearance
undulose extinction

(C3) latest fracture-filling calcite
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Microthermometry

2 phases of hot
dolomitizing fluids (D2 &
D3)

T, up to 130°C & 180°C,
respectively.

Salinity estimates 22 to
25 eq wt% NacCl

LI!ul'l:“Jl

UNIVERSITY

B0
D2 2 D3
N 16 -
= 40 .
§ 'é 12
g 10 - 5
g g
2 £
4
: -
100 110 120 130 140 180 160 170 180 150 160 170 120 190 200 210
i Th(°C)
200 - |
50 pm
o ﬁoogo ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
160 - 8 o s |
*
. .
120 . 8 eep .' t 39 . :
o M ®
<
RS 80 -
40
0 , |
19 20 21 2 o -

Salinity (eq.wt % NacCl)

NEWFOUNDLAND & LABRADOR, CANADA

WWW.MUN.CA



Stable isotopes m
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Mg has 3 stable isotopes 2*Mg,,2°Md;,,26Md
79% 11% 10%

0**M0psms =

(**M@/%*MQ s ample—=*Mg/#*Mdpgpa)/ (**Mg/#*Mgpgz) X 1000
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e §26Mg of precursor lime m

mudstone (Cl) UNIVERSITY
< different from modern 5°Mg%o (DSM3)
* brachs (LMC) S 4 3 -2 A 0
« chrinoids (HMC) SW & MW =
. Modern —
. C-orals () brachiopods (LMC)
<*similar to modern echinoids
» algae (HMC) (HMC)
* sSponges Modern ==
%C1 had an algal origin (HMC) & | °™* (':)I .
diagenesis Iik_ely did not reset = Sp?onges (HMC)
the 6°°Mg., since MW & SW C e—

have similar 62°Mg
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* 3%°Mg of dolomites m

“5°°Mg of modern SW (-0.80%o UNIVERSITY
DSM3) & MW (-0.81%0 DSM3) 5*Mg%o (DSM3)
are almost identical 5 4 3 2 1 0
* i.e., no fractionation by evaporation | | SW & MWI-
Modern —

< This is consistent with the brachiopods (LMC)

26 _ echinoids wem
modern sabkhas 6-°Mg (—1.03%o) (HMC)

Modern ==

«The slight depletion could be due |  °rals (A)
to associated bacterial activity - 2:)908“%'88 (HMC)
and/or possibly mineralogical C1 e—
control
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< Temperature seems to unlikely T soawalor =

control fractionation in Mg-

isotopes during formation of D1 Modemn sabkha =

dolomites
D1 dolomite

“*Instead D1 (dolomicrite)
inherited its 826Mg from the B2 sy
precursor carbonate &

. . . D3 dolomite  se—
diagenetic fluid. omie
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<*Modern sabkha (UAE) m
 high Sr (4000 ppm) — > REE = 1941 ppm  UNIVERSITY
D1 (St. George)
 dolomicrite (fabric retention)
 low Sr (<100 ppm) — > REE = 1216 ppm
* N0 associated evaporites
* most enriched 6180 (-3%. VPDB)

e precursor was ~ -7%o within the best preserved E.
Ordovician carbonates (-6 to -10%o ,
= up to 4 %o).

A dolomite-calcite

“ Unlikely D1 had a sabkha origin but mixed meteoric
& marine waters
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Conclusions vl
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e The 6%°Mg values of the lime mudstones C1 from the St.
George Gp. are comparable to those of modern HMC
algae.

« Thus, In conjunction with petrographic and other
geochemical evidences, it is proposed that C1 was
sourced from Ordovician algae with precursor HMC
mineralogy.

NEWFOUNDLAND & LABRADOR, CANADA WWW.MUN.CA




Conclusions (cont.) vl

UNIVERSITY

* The 6°°Mg values of D1 (dolomicrite), are bracketed by
those of modern meteoric & SW and other Phanerozoic
carbonates, suggesting that D1 likely formed from
dolomitizing fluids consisting of a mixture of marine &
meteoric waters in a near-surface setting.

e The similarity in 8°°Mg between D1 & D2 suggests that
D1 was at times a precursor of D2.
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« Ranges of 6%°Mg values of the late hydrothermal D2 &
D3 and of early D1 dolomite overlap considerably.

* This suggests that the hydrothermal fluids possibly
originated from solutions of Mg-isotopic compositions
similar to those sourcing the D1 or probably from fluids
where their Mg-isotope composition evolved through
circulation in the crust during progressive burial of the
sediments.
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* The mean 6°°Mg values of the investigated dolomites
show only a slightest enrichment with temperature (T),
suggesting that “T” is not the controlling factor.

* Instead, the Mg-isotopic composition of the diagenetic
fluids circulating through 26Mg-rich siliciclastic crustal
rocks, under closed to semi-closed system conditions,
Imparted Mg-isotope characteristics on these later
formed dolomites & calcites.
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Thank you
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