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Fresh look at geochemistry for oil searching

Increasing oil costs and

dwindling known reserves

have sparked renewed interest
in geachemical methods
for-petroleumn exploration

ATLANTA

ACS National Meeting

One of the oldest methods of locating

oil and gas deposits is having a reviv-

al. The method is surface geochém-
istry. Long eclipsed by more purely
gedlogical procedyres, such as seismic
testing, geochemistry is still the
stepchild aimong the high-technology
petroleum exploration methods. But
rising oil cests-and shrinking knowii
reserves have rekindled interest
among oil exploration ¢ompanies in
tracking down the clues to- unknown
deposits that-geochemical technigues
can provide. B

A look at, what thé science has to
offer and how one oil company in
particular is employing these tech-
niques comes -from a symposium on
advances in geochemical techniques
for oil exploratiea sponsored by the
Division of Geechemistry. (The divi-
sion was elevated from probationary
to full divisional status by the ACS
Council during its meeling in At-
lanta.) . )

Analyzing the ground surface for
signs of oil.or olherhydrocarbons that
seeped up [(rom deposits below is
probably the oldest method of locat-
ing oil deposits. Howevér, as very

shallow deposits were depleted, ob- .

vious surface signs 6f oil below be-
came unusual. Prospectors began in-
stead to study Lhe subsurface peclogy
looking for formations that. could trap
oil or natural gas in reservoirs, par:
ticularly in regions where other
gevlogic markers showed conditions
would have heen right {or petroleum
forimation. Usually such conditions
induce an impermeable capping layer,
which, many prospectors believed,
would prevent seepage of hydrocar-
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bon moleculés from-the oil déposit to
the surface. ’

Now that'picture is changing. Few
rocks are entirely impermeable, and
improved analytical technigques now
allew detection of mndicator molécules
al, the parts-persmillion level in

ground and water samples. According -

to-one current theory, hydrocarbens
are most likely to escape, from the
edges of a subsurface deposit, creating
a characteristic “hale” of increased

hydrogdrhons in the soil gases above,

a-deposit.
Although seil bacteria and other
factors unrelated Lo subsurface oil

deposits alsocan put hydrocarbons
into the soil, these confounding fac-

tors generally. can bé separated
out—bBy isotgpic analysis, for éxam-
ple. In fact, the technigues for de-
tecting and identifying surface hy-

drocarbons are now s6 good, says

Victar T. Jones, director of the
physicdl geocheristry and minerals

section of Gulf Research & Develop-
ment Co., that “the geochemical evi--

dence is irrefutable.if you have hy-

‘drocarbons.at: the surface: The only

guestion i1s where. the source is.”
However, he adds, it is.dangercus to

condemn a project on the basis of a,
lack ¢f geochemical evitlence that

something is there,
Gulf Research & Development is
using surface geochemical techniqués

4o search for oil in several ways, Ted

J. Weismann, manager of the firm's

geochemistry and minerals depart-.
ment, outiined:some of the ways the.

company uses surfacegeocheristry.
The presence of relatively high con-
centratiéng of hydrocarbons in soil
gases indicales a petroleum deposit
somewhere below the surface, he says.
In addition, the relative aburidance of
different hydrocarbons gives an in-
dication ‘of the chemical composition
of the deposit, below.

For instance, analysis.of near sur-
face gases al.the predominantly oil
producing Permian Basin in West
Texas; the oil condensate region of
the Alberta Foothills, and the dry
methane gas production of Sacra-
mento Valley, Calif., give quite dif-
ferent ratiog of methare tb propane

and ethane to butane, explains senior
gealogist Gregory J. Pazdersky. Such

surface gas-andlysis might be useful
forexploration, particularly in regions

where no earlier wells have been
drilled, he supgests.
Deposits in the offshore continen-

tal shelf also send up hydrocarbon

markers that can be measured in the
water coluriinabove them;says Gulfs
John C. Williams, supervisor of the
marine geochemistry section. Gulf’s
research vessel, the Hollis Hedberg,
samples ocean water at three
depths—the surface; 450 feet down,
and as much as 600 feet down. The

samples are analyzed for methane

and propane and comparedl with av-
erage concentrations for these com-
pounds in open ocean water.
An-areas that are ktwown to contain
petroleum deposits, the levels of the
measured hydrocarbons are much

sreaterthan the average ocean valuég,

he finds. For example, in the Gulf of
Mezxico, 22% of the samples taken
have mor€ than 2 nanolitérs of pro-
pane per liter of seawater, compared
to an open ocean average of 0.34

- nangliter. For methane, 80% of the

Gulf of Mexico samples show more
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than 100 nanoliters per liter, ‘com-
pared to 8% of opén ocean sample%
Although there are many examples
of a correlation hetween high.hydro-
carbott méasurements and success(ul
drilling, Williams points out that
there also have been some failures.
The area off the Washington-Oregon

_coasl, for example, has very high

methdne and moderately high pro-
pane levels in the sedwater, hut 14
exploratory wells have shown only
mindr gas and oil deposits. The Gulf
of Alaska, too, should have petroleum
deposits, based on hydrocarbons
féund in the water, but drilling to
date has not located deposits.

A preliminary look at what hap-
penis to hydrocarbons as they migrate
from thé spurce deposit.tothe surﬁce
comes from Gulf’s Richard J. Drozd,
research géochemisy, and (,l)\lea},ue%

~at West Virginia University. High

Licarbonate .and methane concen-
trations in water taken from aguiferd
near the surface are an indication of
hydm(arbon migration from gas res-
ervoirs helow, Drozd says. Thé mi-
grating hydmjcarb;ms_. would lead to
increased evaporation of the water.
This, in turn, leads to an isotopic
fractionation of the oxygen. and an
increase in '%Q). The process also in-
volves an enrichment in *2C in the
¢arbon dioxide that is released, with
a resulting increase in- C in the re-
sidual dissolved carbonate.
Monitoring the sm] and ocean
water for indicator gases does have
s0Mme drawhagks, however. “The
wrrebpondence is not one-to-une

‘between soil gas. anamalies .and ol

deposits below,” Weismann ‘says,
Sometimes. gm]ngw features deflect
the gases as they migrate o the su-
face, so that a well sunk where the
gases reach the.surface maytail to tap
the. petrolgum source they come from.
A history that includes a few. such
migses is one reason why geochemical
technlqueq are not being used more
widely in today’s exp]oratwn _

There are two important, factors
needed to decide whether an ol
source can be tapped profitably that
surface gas analysis does not provide.
Surprisingly, it does not give much
information dn the size of a deposil.
The concentration of gases in the soil

is more a functign of the ease of mi- -

gration through ithe material that
separaies.thesource from the surface
than it Is of ‘the size of the oil reser-
voir, Weismann says. And the tech-
nigue does not tell how deep' the de-
posit may’ be. Some early dry holes
dug on the bagis of geochemistry may
hiave failed {0 tap oil because they did

not go deep enough. a .

Trace organics are
thrust of water cleanup
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For the past five (i 10 years, scientisis

and engineers have been laying the:
groundwork for the technology of

treating drinking water with granular

Jacumiud carhon, That, technology
‘promises to form the hasis for a new

phase in water treatment history.
First came the removal of particu-
lates, then the removal of bacter:a
and now the removalal trace.organic
compounds, pftrncuiarly trihalo-

. methanes.

As -evidenced by a. three-and-a-
half-day Division of Environmental

Chemistry symposiuni’on treatment

of-water by granular activated carbon,
work has been progressing along a
broad front, ranging from carbon

adanrptmn theory ‘to commercial

economics. Threé studies deseribed-at

the sympogium point up the variety
of work currently under way at an
applications level.

In Florida, reséarchers have been
stuclying the removal of trihalo-

methanes in a 150,000 gal-per-day

pilot. plant. with bacteria- activated
towers. The project has heen funded
and opseraled jotly by the Bnviron-

- menial Protection Agency’s Munici-

pal Environmental Research aho-
ratory, Miami-Dade Water & Sewer
Authority, Dade County Departmienit.
of Public Health, and the Drinking
Water Research Center at Florida
Intgrnational University,

Paal Wood of the Florida Tnterna-
tional research centér noted that
granular-activated carbon van't be
uged économically for remaoval of tri-
halomethanes, formed during chlo-
rination from generally natural pre-

cursor subsiances. ‘Thus; the ubjective

of the pilel plant is to see whether
bacteria-activated towers of granular

achvated carbon would be suitable for

rernoving precursors.
The pilot, ptant includes an ozone

generating .and contacting section.

The study is seeking to determine if
ozonation of the water will_ modify
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