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ABSTRACT

The genesis of mineral oil is described as g process in
which a salt diapir iy dissolved by surface water forming a
brackish lake with the sult mirror of the sult diapir as the
battom. During the dissalution of the salt mirrer, algae and
other organisms are contintiously living fassimilaning solar
energy) and dying near the surfuce of the brackish warer
faka. They sink as debris to the botrom of the lake where
they are decompased by anaerobic microbes o soluble or-
gunic compounds and H.S originating from the gypsum in
the diapir. The resulting solwtion sinks along the flanks of
the diapir to great depths where by geothermal heating the
organic campounds are decarboxylated and hydrogenared
with the help of H.8. The hydrocarbons formed collect in
droplets whick are lighter than the water of the aquifer.
They rise in the supernatant aguifer and are rapped in
suitable “structures™ as “mineral ol The carbon dioxides
Jormed simultaneously facilitares the mugration of the oil
drops through karst formarion in the "source rock.”

INTRODUCTION

Stratified saline aquifers

The peculiar flow patferns in saline aquifers have not
been studied extensively by hydrologists. These aquifers
occur frequently in arid zones and usually arise from
evaporative concentration of the salis contained in rain-
water. These salts originate from ocean water spray and
do not have the same ion ratios as ocean water: surface
tension impoverishes the salts differently when air bubbkes
burst on the ocean surface (Sugawara 1958, Bloch, ef af
19686, Bloch and Leecke, 1972 and Loewengart, 1962). Of
quite anather origin are the saline aguifers which contain
salts leached by surface or groundwater from evaparite
depesits. These evaporites originally crystallized from
Ocean water ar different geological periods (Preul, 1968).

Both of these fypes of saline groundwater are of great
interest. However we are dealing here only with those
which originate from the dissolution of mussive evaporite
deposiis which were forced up isostatically from a great
depth in the form of salt diapirs perforating overlying
rock. When these rising salt bodies are eventually covered
by free or vadose fresh water bodies, they are dissolved
from abowe, forming the so-called “salt mirrors.” The
mechanism of this dissolittion from the top has been de-
scribed and investigated in some detail, and M. Reiner
demonstrated its very distinctive way of working which he
called the “teapot effect.” (Farkas, Litman and Bloch,
1931; Bloch er al, 1952; Reiner, 1952},

When a sait body projects into fresh water or into 2
diluted salt solution, a saline stream is induced which runs
down the fianks of the salt body. The stream curtains the
surface against attack by adjacent fresh water as long as
the flanks remain off the horizontal (Fig. 1}, The saline
streams emanating from the horizontal sarfaces of the
salt-body, the salt mirror, overflows its edge saturated
with salt. The volume velocity is preportional to the
length of the edge and to the difference of the specific
weight of the stream and the specific weight of the dissolv-

Fi1g ta Fig 1

Figure 1. Jiustrate: how 2 NeCl-erystal starts 10 dissaive in M0 (2],
A permanganate fragment {3] colours the path {4) of the saturated
salt soiton which protects the verticel faces of the NaClerystal.
After several houss the erysial hias been redueced to the neight of the
detted Hine (9],
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Figure 2.

ing solution. Essentially only horizantal surfaces are dis-
solved and are lowered paraliel to themselves with a speed
which depends on the length of thetr circumference and
on the supply of dissolving water. In Figure 2 a piece of
salt partly dissolved by water is shown after dissclution
has practically stopped owing to the saturated brine level
having reached the height of the “salt mirror” which it
had formed.

The interface between the saturated salt solution is
clearly visible and is seen to coincide with the height of the
salt mirror. To demonsirate and determine the nature of
the saline streams around dissolving sali bodies the experi-
ment sBown in Figure 3 was established.

The reservorr {17 1s fited with sand {3 in which a salt
block €2) is imbedded. A pipe (6) conncets the reservoir
(1) with the bortlz (4) through stopper (5) that ends near
the bottom of botile (4), Reservoir (1) and bottle {4) are
then flled with fresh water through an inlet {7). The sal
block €3} now starits dissolving and the salt solution
formed sinks inio the bottle (4} whete it accumulates as a
coneentrated salt sclution layer (9). The fresh water stra-
rom overlaying this brine layer (9) is slowly forced cp
through another pipe €8) back into reserveir (1) where it
further dissolves the remainder of the salt block (2).

During this experiment the stratified brine (9) in the
bottle (4) was heated artificially by a bunsen Rame (10).
Despite this heating of the stratified brine, even about
100°C, the fresh water or the brackish water overaying
the heated brine did not mix with the brine and remained
cold.

Formation of mineral oil in a geothermal saline poonl
This experiment was used to develop 2 hypothesis for
the genesis of the Dead Sea as a sinkhole {Bloch and
Picard, 1970). This publication describes the earlier exper-
iments with dissolving salt; and geological data combined
with the results of these experiments show how the salts
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Figure 3.

of a diapir are carried to a great depth by the sinking of
saturated salt brine along the Hanks of the diapir, thus -
protecting its flanks against the artack of adjacent fresh
water aquifers (Fig. 4). According to this hypothesis the

bottom of the present Dead Sea is a salt mirror.
In the same paper (Bloch and Picard, 1970} it was
suggested that the sali mirror formation might be con-

nected with the formaton of mineral oil. Such oil is

formed under the set circumstances from brackish water

flora and favna living in the fresh or brackish water body
{iake) above 2 dissolving salt mirror, (Engler, 1906; Rad- -

zisewski, 1878).

It may be assumed that in a brackish lake algae and-
related organisms create organic matter through photo-

[3 Sail solution
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Deod Sea Trough
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Figure 4. Biock<hagram of northern Dead Sea trough with assumed sait stock betow “sinkhoie and model of heavy brine

and Treshwater fluid mechamsm,

svnthesis at a rate of about one gram carbon per square
meter per day (Hirosh Tamiya 1955). If the bottom of the
brackish lake is a salt mirror this organic matter sinks, as
debris, into the concentrated salt solution which has
formed on the surface of the dissolving salt mirror. There
the organic debris is decomposed by sulphate-{gypsum)-
reducing anaerobic micro-organisms  (Miller and
Schwarz, 1949), This solution consists of H,S, consisting
of aliphatic and aromatic acids, aldehydes, amines etc. in
the stagnant salt brine covering the salt mirror. This brine
with its load of dissolved organic material and H,8 contin-
uously overflows the edge of the salt mirror to a great
depth. A salt mirror underlying a brackish water lake of
300 km* would release to a great depth some 100 km?® of
suturated salt brine in less than 10* years, carrying 108
tons of carbon compounds to a depth of thousands of
meters. When this brine with > 1g/1 organic matter dis-
places fresh water in the surrounding aquifers, springs
replenish the brackish water lake and a stratified deep salt
brine aquifer underlies the remaining fresh water. This
brine, lying at a depth of several thousand meters and
loaded with dissolved H,5 and organic acids ctc., is now
heated well above 100°C by geothermal energy. However
it cannot rise, because even when hot it still remains much
heavier than the overlaving colder fresh water (Fig. 3.

The heating of this stratifled “‘zeothermal pool” starts
decomposing the dissolved organic matter. Acids lose
their carboxylic groups, CO,, H,O, and hydrocarbons are
formed. The H,8 present hydrogenizes double bonds and
replaces OH groups. The resulting SO, replaces part of
the limestone usually present above diapir forming salt
series and gypsum. The O, now formed cotnbines with
the water to make the limestone porous, thus forming a
Ca-hicarbonate sclution. In this way the brine makes its
own “karst” formation-where the hydrocarbons are gener-
ated as an “organic liguid” insoluble in salt water. It
collects in the form of droplets which rise in the salt water
and being so light, even in fresh water. If during their
progress upwards in the aguifer, these oil drops meet an
obstructing “'structure” they collect and form a hydrocar-
bon reservoir, always underlayed by water “con-
taminated™ with salt, which was carried up with the rising
drops.

CONCLUSION

The hypothesis of combined solar energy and geother-
mal action for the formation of mineral cil is consistent
with the fact that oil is always found in association with
salt water, that the chemical constitution of all mineral
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oils is consistent with an origin from plant and animal fife
of halophilic character {Welie, 1965; Treibs, 1936) and
that the ol underwent thermal decomposition under pres-
sure and under reducing conditions at some 150°C. {Gali-
mow, Hev and Kuznetsova, 1570). Finally, the frequent
oceurrence of “circalation loss™ when drilling for oil
caused by karst at a great depth is comprehensible as well
as the formation of gypsum and sulphur differing in gene-
sis and age from the so-called source rock gypsum. The
migration of organic matier dissolved in saltbrine o a
great depth is plausible; the geothermic decarboxylation
and hydrogenation under pressure and at high tempera-
ture is understandable. The generation of insoluble hydro-
carbons in saliwater explains the easy upward migration
of gildrops in an aquifer and their eventual accumulation
in suitable structures,
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