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Abstract

Until today, salt generation has been attributed to residual seawater evaporation. The newly discovered processes of parallel salt and methane
generation suggests that this may not be the only possible hypothesis. This second hypothesis becomes interesting considering that many salt
basins do overlap with some of the gas provinces, suggesting that salt structures, stratigraphy, and diapir generation will create a framework for
HC systems. Existing deep marine hypersaline anoxic basins (DHAB) in the Mediterranean Sea are well-documented. This region provides an
analogy between the current and ancient DHABS, which allows us to hypothesize that salt basin methane deposits have been generated by
euryhaline bacteria. This redefines the relationship between salt and methane deposits. Our hypothesis presumes that a secondary mechanism of
salt generation takes place on a geological scale. Beginning with the idea that sea water is a neglected colloid system, we intend to show that
intensive hypersaline brine generation has been taking place today and in the past. The mechanism of brine formation consists of well-known,
common processes that proceed in a well-defined order; and these can be presumed to be accountable for the parallel generation of salt and
methane. We hypothesize that the flocculation of argillaceous particles in a deep marine environment creates a semi-permeable membrane
whose polarization initiates the process of DHAB formation. The reverse osmosis process concentrates the common ions (NaCl) under this
surface where an intense bacterial mat generates methane. We further postulate that the non-crystalized, over-pressured, salty brine is the
appropriate material to trap and host methane. This viscous, gas-saturated brine supporting the covering sediments can be deeply buried and
thus become an engine for diapir formation. When the overburden is breached, the upward movement of hypersaline brine simultaneously
crystalizes salt and releases methane and water. This concept will require further research and consideration as an alternative for parallel salt
and methane generation, coupled with salt diapir formation in particular salt basins. As a possible example, we plan to research whether the 250
m thick salt layers in the Transylvanian Basin (Romania) arose from millions of years of inundation and evaporation or could have been
generated by buried, over-pressured salt brine crystallizing during diapir generation along the extensional structural elements.
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Not all salts can be considered evaporites

Conductivity
40 60 80 100 120 130 [mS/cm]
Al |
&STOR, | DISCUSSION
500 I 500
, 1. Why does
Wielicka . methane 1 1
- Salt Mine PV’ burners [ d IﬁUS|on 250
(Poland)
Histop: . not work ?
— ’-“-SFllr.atl.Qn_a n.d Eadﬂ%m»
the first recorded firedamp explosion occurred I
on 9 September 1664 in. Hallstatt
1000 Salt Mine (Austrieﬁ) I Lo
| .
| | 2. How is
, surface
1500 | fOrmed? 1500
the sonic
resPonzses W vl m @ MEDRIFF
reflection |8 - i e Consort.
1750 1750
Place for
2000 : 2000
I | a tablet for
Brine physical properties . :
Parameters Brine L1 2940m Brine L2 2975m || BrineL3 3010m  Brine L4 3 102m SCFOlllng 1mages
Density  [kg/dm’] 1,19 1,21 1 1,22 1,22
2250 Zi:;mty [r[r;n::%] 18.?)0:3.1 70.31:2‘3 || i 24.?2153.3 13;4151.4 I e
Acetate  [umol/L] 132 +21 532+42 508%37 n.d.
MPR  [umol/L/day] 2.1+0.2 3.1+t04 0 1.5+0.6 05+04
ST HeEe 1709 nd. | aax7 n.d. |
[nmol/kg] ;
I I
2500 2500
Brine biological characteristics: “ I
|
— | 2750
bacterial
egosystem CH 4 |
3000 (. N _ 3000
: g 9 3. Can this
128-2, 692x10 nM §(2.048-43.072 mg/L
e I oo phenomenon
‘ . \a()
s Anogenksis 0P | OCCUr over 3
I l geological
| ' timescales?
l. ]
] ]

3638.5

Qnesns

Primary oa
SSeemeEery acetate ju

content of the DHAB:
jeneration: 40 mg/l L
omposition: 30mg)/l fj

Methane
cterial ¢

T ESE BRINES HOLD
METHANE RESOURCES

SAND HILL PETROLEUM

Salinity

60 80 100 120

140 [ppt]

SN in the

Ml colloids the
ritical Micella
oncentration (

)

the potential field of Ca* and Mg*increase bl
cmiductlwty caiusmg

This polarlsatlon will serve as a reverse
osmotic semlptlarmealble membrane;

the ion concentratioh behind

increases, reaching high salinity and
viscosity. The surface tension preserves
the membrane jwhile|the diffusion

is blocked. 0’ |

W after[2] L

buried

brines skipport

sediments

uid

L RIS R (]
NEwtonian fi

In our view, this cap also happen in eb
o,/ geological timescale x N

X

SLore sured dnd o

= %W = N _

1. Harris, G.D. (1908): Rock salt, its origin, geological occurrences, and
economic importance in the state of Louisiana; Louisiana Geol. Survey
Bulletin 7, p173.

2, Corselli, C., Basso, D., Lange, G., Thomson, J. (1995): Mediterranean
Ridge Accretionarry Complex yields rih surprises, in EOS,
Transactions AGU, 76, p. 313.

3. Yakimov, M.M. et al. (2013): Microbial life in Lake Medee, the largest
deep-sea salt-saturated formation, Sci.Rep.3, 3554. -

4. Edgcomb, V.P., Bernhard, J.M. (2013) Life, 3, pp. 346-362. -

5. Ward, S.H. (1990) Resmwty and indused Polarlsatlon Meth 2y y
Geotechnical and Environmental Geophyslcs pp. 147-190. <2

6. Posepny, F. (1871): Studien aus de



N

International Conference
& Exhibition 2017

CAAPGISEG 4

ExCel, London

YT ==

40

500

750

1000

1250

1500 H

1750

2000 ==

2250

2500

2750

3000

3250

3500

PARALLEL

SALT and METHANE GENERATION

: -

PERFORMED ANALYSIS

Conductivity

100 120 130 [mS/cm]

A student
research
group
works on
sample
collection,
preparing
and performing
various
analyses.

Place for
a tablet for
scrolling images

A
I I — I I — — — I

Students from
UBB Cluj

and

ELTE Budapest
act under
mentors’
supervision

T=25°C

3636

Not all salts can be considered evaporites

Salinity

40 60 80 100 120 140 [ppt]

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

3250

3500

SAND HILL PETROLEUM




\\hm%&g;§

Intenational Conference o

o

Vi S;Exhihition]zmi; 7 . — _— - - .
PR - —-— o s - - ' 5 : e
PARALLEL SALT a n METHANE GENERATION
ANALOGUE EXPERIMENTS
Not all salts can be considered evaporites
Gas overpressure generates diapirs
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