Exploration and discovery in Gulf of Mexico hypersaline brines
Mandy Joye, UGA Marine Sciences, mjoye@uga.edu

Brine volcano, Green Canyon, Gulf of Mexico



v
e

of Mexico -a hydrocarbon basin underlain by salt

TS "R Ia\:soy/

Depth (ft)
R -130

-11,087

28°N -

,; = U.S. Bureau of Ocean Energy Management
- Gulf of Mexico Deepwater Bathymetry Grid”

ML, — 50 _

B L 7 oo e 3 100 N
S . , _‘1' "9/9?“] 90°W *BOEM grid limited to colored extent I kM 85°W
" HSYOBEG (. &*/B2$1+3+4-5& 2##/3-1236162"2&,2#1:200+4583*4" 1443 16++#2"+4])2"15,+"45 14/617615+/$,/8



YOUNG Mud volcanoN : Mud

Gulf of Mexico B | derlain by salt

Brine
basins

6*+'

Tl i Oil/gas
%,+)( N il WESHS

Exposed N
hydrate \

Chemosynthetic
CH, community
5 Authigenic
: carbonate
’ '.‘ N
A OLD Chemosynthetic

community
MINERAL-PRONE

SLOW FLUX e !"#$ %&l(() &*$+)&1 - /0&12-($/)&345)




"H#$96"8" ()*$+,"8-./0812.8)/3"(."&

"#3%&'($)* +,)
"HE Y& (%" &)+, &) (%" &)-. (%, 8-Y6/&01/&2*+3-%* 5. (4" 48,
-3*.&
(#" AY%H2/&(#)%08H): 28/125)$""2 #$)'"))/H#%13'4&.)H(#265) 1(-). #44). 128Y8.. 1)) #&
0(3"*!(-+&5"*$H6T7&&



"H#$96"8" ()*$+,"8-./0812.8)/3"(."&

"#$%&'($)* +,)
"#$"%&!"(%"&)**+,&!"(%"&!-.(%0,&-%/&01/&2*+3-%*&.{ ' AL E3E.
‘9
-3*..&.(#".4&,9&
#*&.1))*"#&0(3"*!(-+&5*$H67 &&

=&$.'OH28HE=0& 4&6+%)6(+(3&
0"#6-96*5"%. &B-+*#++"-0H&>"0"Vo#" . &-%/&.1+>1'&*2(/(@" .&-"&3*00*%4&89&-3™..&!'(
HA)" B/ )(#"&I(>>""%3" . 8(%&. A #"0&/A%-0(3.8&-%/&!(*5"*36"0(BEAL
D" 0%) " #- &-00-)*#"*1-3H#"(- &).(+*%)*#"*1-3#" (- 94&:9&
<
$6™" Y 0-+&."/(0"Vott. &-Yol &' (YRY6>+1"%3"1&." /(0" %o &(V#" "3 48:9&
48GO& BB(568&
3%063" Yot -H#(*%.&*>&J (. *+2"18&*'5-%(3&3-"1*06&-%6/8(%*'5-%(38)6*.)6*' 1.&-%/8&Y6 1#' ("Yo#. &
0(3'*!(-+&-3#(2(HA&-%/&.1))*#&)(*0-..8&-33101+-H#(*Ya4&HOS.
7



4.05.06$'$0""57"$89,5$3/7)'0/:$.0$'$*'#8&-'):$8)/9<7"=$6"/7/6#:
."8-2-(+- |+"&C(%/1 HAQRI-H-&H &(I"WoH(>AB) * )" IH(2"&.(#"

L-0)+"&. (#"'&$(#6&IMKNO&*&PILQC

URCHIN AND MUSSEL FLOC ZONE
COMMUSNITIES rapid SO," depletion,
up to 50%e, high H,S, ext ely high SR,
gradual SO,* depletion, BARITE _ M S e YO
high H.S, lower SR, 3

very low AOM

/e BRINE FLUID
TTOM SEDIMENTS ™ . . ; . 90%, 1536 ppm SO, 1

rapid SO,” depletion, : .S, low SR,
low H.S, higher SR, - — i 7 very low AOM
negligible AOM

IHHS%&" (*("+,*./'Y%,#-'0,%+'1




>?@AB
o L erwes - (ra#s80HS %

4% 0
*4 : "%'#$% : ‘.%""‘:‘:

——

| 1%(-g2" +4g
,.‘ (|,$3&*+’II%

@) 8 )

o | 4252'¢ 6#T#8#$3
sl O " OH('&: (-

" $8&,64#7%*8&:(")
"%.%$-8&:27&5',<*

6$78POE&"#S ;1



@#-&JH(%)AH# .8#/8$%25

Table 1 Geochemical analysis of samples from AC601 brine lake

40 m 3m Upper Lower
control control halocline halocline Bottom

Average pH 7.5 7.4 7.3 6.7 6.8
Average 36 47 57 85 87
salinity (PSU)

Geochemical inventories (umol cm~2):

CH, 0.03 36
30 99
12 14
H,S 0 47
SO3- 409
PO;~ 0.1
0.6
2
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