Origin of Brecciated Carbonate Reservolrs

Carbonate breccias with mineral cement matrix such as saddle dolomite likely to form due to faulting and hydrothermal fluid flow, not karst

Breccias in Question - Matrix Primarily Composed of Saddle Dolomite Cement

N L N e 3 W Breccias with saddle dolomite, sulfide

and other mineral cements are commonly
Interpreted to be of a meteoric Kkarst
origin. Many of these breccias are likely
to be of a fault-related hydrothermal
origin. If the matrix of a breccia largely
consists of mineral cements and espe-
cially saddle dolomite, occurs in a dolo-
mitized host and has no speleothems, it
almost certainly has a hydrothermal over-
print and is very likely to be of a hydro-
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Systems form in Ontario, the Beekmantown is absent (above center) so Loucks’ model is not applicable

PALEOCAVE EXPLORATION TARGETS

Seismic data also shows little vertical offset in Beekmantown in most cases (see Poster 2)
LLoucks model for coalesced collapsed caves (1999) - Many caves form near each other and col-

lapse to create massive brecciation followed by deep burial and cementation with saddle dolomite e E S
and other high-T minerals (porosity up to 50% remains open until then) - faults stop at cave level T -w
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Epikarst forms on and just below exposed surface - generally has poor reservoir characteristics. ks

_ _ s . T Sags produced by strike slip faulting can range from near circular to elon-
Penetrative karst forms down to and just below water table - it will not form much below the level N above base [|-8 gated linear structures. There is no dissolution of any kind required to make

of nearby surface discharge. Incised valleys should occur where paleocaves are interpreted. LA I, these features - they are also scale independent and can range from a few mm
to tens of kilometers in width (both figures from Dooley and McClay, 1997)

Table 8: EF-2,Marble Falls Quarry
Population Th aq (°C) Sal (Wt%)
Marble Falls TX pr; outer clear dol B 95-100 (4) 21.0-21.7 Y
pr; outermost clr dol C 110-120 (4) 21.7-22.4 TR
. 200~ pr; core/rim dol D 100-105 (4) | 20.2-21.0 o
& | | pr; outer clear dol E 91 (1) 20.2 i |
v Range T, (dolomite) pr; outer clear dol F 90-100 (7) 21.0-21.7 SR
% 150- pr; outermost clr dol G 119 (1) 22.4
5 [TTTTT] pr; outermost clrdol H ~ [110-120 (7) | 21.0-21.7 ol - 9
3 ) - g— Max. Burial Temp pr; core saddle dol | 100-110 (5) 21.7-22.4 -
Above: Breccias formed In meteoric < 100 - using 307km GTG  |_pr; core saddle dol J___| 105110 (3) 21.7 A P G e g
caves should have speleothems, and are Saddle and some matrix dolomite from Ellenburger in Marble Falls, TX where popu-
more likely to form in limestone than 209 | lar “paleokarst” field trips are run are unequivocally hydrothermal. Vitrinite reflec-
dolomite _ _ tance and CAI data from the Barnett Shale suggest that the Ellenburger was never
Left: Epikarst breccia, Madison Fm 05 ——woq buried more than 350m and never saw temps above 45C here. Primary two-phase
Quarry fluid inclusions abundant in the dolomites and have consistent homogenization tem-
peratures of 90-120C. Breccias likely to be fault-related with little karst influence.
Karst Cave Collapse | Fault-Related Hydrothermal . _ _
— _ _ Similar Breccias found in outcrop
Matrix Oxidized Saddle dolomite, calcite, analog for Trenton Black River hy-
Composition clay, soil or sulfides, sulfates, drothermal dolomite  reservoirs
siliciclastics other mineral cements _mainly at tips and in central sag
Speleothems Yes No portion of outcrop feature
Host rock Almost always Dolomite or limestone
limestone (very commonly dolomite)
Incised valleys Yes No
1 Width Cm to 10s of meters mm to km
f 99% of caves <10m
: ; Overlyin . . .
R " SRR un conf())/rmgit Essential Possible, not essential
Franklin Mountains: karst or fault related? y




