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AN INVESTIGATION OF POTENTI:'.L GEOTHEPJ·1AL EtIEf(GY

SOURCES IN SOUTHER;: l-lISSISSIPPI

INTRODUCTIOil

In the fall of 1973 when the OPEC Nations imposed a boycott on the

exportation of oil to the United States> there was a focusing of attention

in this country to finding and developing alternate energy sources. Just
. .

prior to thi s boycott> the l-lis.si ss ipp i Geological Survey initi ated a

comprehensive investigation of the lignite deposits. in Hississippi \1ith the

view of stimulating. interest in the pr-ivate sector for the development of

this energy source. The investigation ~'/as completed in 1976 and the results

of the findings wer-e published by the Survey,

Fol lowinq the initiation of the lignite project> a decision was

reached to investigate the potential geothermal energy ·sources within the~

state. At that time Dr. Paul H. Jones was director of the Gulf Coast

Hydroscience Center> United States Geological Survey (U_S.G.S.) loc~ted at

Bay St. Loui s , Hississippi. As Dr. Jor.~s and his staff wer-e engaged in a

geotemperature study along the Gul f CO~.5t of Texas> members of the staff of

the Nississippi Geological Survey consul ted ,·:ith this group,. in order to
.

determi ne the best approach to a geotherrra 1 i nvest igat; on _ He took the i r

recomnendat ions to conduct a qeo temper'e ture study. In o.de}1 to fully exp lore

the geotemperuture regime, it was deci ded that adeli tiona 1 -funding f'rom outside.

the agency woul d be needed; consequent ly a research propo s a I was submitted to

the National Science Founda t ion on NOvC':7:J2r29> 1973. The amount reques t ed in

the grtlht proposal was $/l6, 991 and the durati on of the study \'IdS to be two years.
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Our proposal was reviewed and on October 10, 1974> support for our grant

was denied. In J\ugust 1975~ the director of the Survey made inquiries to

the U.S.C.S. as to the possibility of receiving funding to a ss i s t the- Survey

in conducting a geothermal study. The comments from the U.S.G.S. Here

favorab 1e; consequently a re search proposal was submitted to the Energy

Research and Development Administration (LR.D.A.) on December- 17~ 1975.

During the time it took for E.R.D.A. to review and consider our proposal

the cost of salaries and servi ces had increased and LR_D.A. adv ised us to

res tructure our proposal. Thi s was done and on June 18> 1976> a rev; sed

research proposal was submi tted to L R. D.A. The amount; requested was

$37,737 wi th thedurati on of the study to be 12 months; Thi s proposal was

accepted by E. R. D.A. and a cont~act was S1 gned on February 24> 1977, by,

LR.D.A. and the Nississippi Geological Survey, A slight modification to .

the contract was made whereby the s tar-t inq date of the period of performance

was changed from February 1,1977, to April 1,1977. On Barch 17,1978> a

, three-month extension to' the contract wi th no additional funding was

requested of and' granted by the Depar-tment of Energy, The extension was

requested due to the- need to add five additional counties to the project

area. On June 15, 1978 a two-month extension to the contract with no

additional funding was reques ted of and gl~anted by the Department of Energy.

The extension \-]2S requested because of the inability of the computer

personnel of the r.1ississippi Research and DeveIopmerrt Center to deliver to

the Survey their portion of the project in sufficient time to complete

the final report by June 30, 19~8.

On August 22, 1978, an additional ,two-Eonth extension to the contract

was requested of' and granted by DOE. The reason this extension was requested

was he caus e the computer personne 1 at the Ni s s issippi Rcs ear-ch and Deve1opment
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Lenter could not adap t t he i r comput er s to 9ive us the ne c e s s a ry information

to complete the project and arrangements had to be made to have th~ work

done e1sewhere ,

OBJECTIVE AND ORGANIZATlOi'i

The objective of thi s study vas to assess the geotei!:perature regirr.e in

the subsurface of the south-central and southern porti on of the state of

Mississippi (Figure 1). ·Thearea includes the Mississippi Salt Basin~ the
Jackson Dome~ and rel ated minor structural features \'/ithi n the state. (Figure 2)_

In order to accompl ish the objective,. it was necessary to accumulate

sufficient data to construct isothermal maps on six temperatures. The six

.. h: 1580 (0) o· ( 0) 0tsot rerrns are F. 70 C. ~ 212 F. 100 c. • 248 F.

(150° C.),.. 3560 F. (180°· C. Land 4010 F. (205° C.).

( 0 ). . 012q C. :. 302 F.

The project was di vi ded into three-as si qnments , two to be accompt ished

through the efforts of the personnel of the r·"lississippiGeological Survey

and the thirdby the computer=per-sonne l of the Hississippi Research and

Development Center. The three assignments were el} Data acquisition>

(2) Data Storage, Retr ieva l and Interprctat.ton , and (3) Geo therma'l J:;apping

and Conclusion!?

DATA ACQUISITION
Data was acqui red for the area shown in Figure L Thi s area "/as

selected for study because it Has decided that if any geothei-mal source

existed within the state it would be in this province. There are sevetal

geopressurcd gas reservoirs in this section of the state with their attendant

hi gh temperature s . Another reason thi s a rea NCl s chosen was the avail abil i ty

of numerous e l ec tr ica l logs on dry oil tests as ,'!cll as field we l Is f rom

wlri ch bottom hole t emper a ture s could be obtained.
-

Cri tc r ia fOI- determining which logs Here to he used a re as fol lows ;
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(a) logs on wells with bottom hole te~~eratures that ~ere

1500 F. or warrner-.

(b) Logs \-lith multiple runs_

(c) Logs that wou l d give an area l spacing of one every two and

a half to th~ee miles where possible.

Base maps shovri nq all drill holes in the study area wer-e purchased

from Tobin Research, San Antonio, Texas. These maps were constructed on

a scale of 1 inch equal 4000 feet and also show sect ions , townships and

ranqes , and county seat towns . The maps wer-e necessary in order to determine

the selection of the logs to be used.

Approximately 5>000.10gs.were examined in 46 Counties, ~ith 2>033

actually being used in the project. The first step in acquiring the data

was to list pertinent information from the log heading onto the master sheet-
- -

shown in Figure 3. The procedure was to copy the townshtp , r-anqe , and section

. - in the first co lumn , the log code number in the second column, the operator-,

fee name, and well number in the third space> and the total depth of the

well> as indicated on the log in the fourth column. The purpose of the

master sheet was to provide a reference in the event; mistakes were made on

the data collection sheet shown in Figure 4 •

Upon completion of listing the inforll1ation of the selected \-;2115 in

one par t l cul ar county, step two was initiated.

In order to fully utilize the capabilities of the co~puter, it was
nece s sary to express the location of the selected 10g5 in 1 at i tudc and

longitude t.oTour decimal places. Tobin Research Inc, , San Antonio, Texas,

offer~ a well coordinate service) which among other things gives the location

·of wel l s in latitude and lon~titude to four dec imal places. Through courtesy

of Tobi n , a rcpruduc t ion 0 f thi s scrv ice is shown in Figlln~ 5- The Survey
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purchased this information from Tobin and used it in the proj~ct_

The second step in data acquisition was the entering of information

on data collection sheet shown in Figure 4. This was accomplished by

taking information from the \-,e11 coordinate sheet and the electrical log

and .putt.i ng it under the appropri ate head ings of the data collection sheet.

There are eighty co l umns w i th fourteen main headings on this sheet.

A descri p t ion of each main head ing) reading from left to ri ght, is given

below:

(a) ST - This abbreviation is for state. The AiT.erican Petroleum

Institute (A. P. 1.) has assi g:1ed a number to each of the f if ty

states. The number 23 has b~en assigned to Mississippi.

(b) CO - CO stands for county and each county Nithin the state has

been as~igned a number.

(c) . API - A.P.I., as indicated above , stands. for the American

Petroleum Institute, but in this particular case it is the

heading for the numbers that have been given to each

individual well that has been drilled. This assign~ent of
.

numbers is super-vi sed by the oi 1 and gas regul a tory body \·/1 thin

the state.

(d) . Code - This is the heading for the number that has ·be2D given

to each individual electrical 109_ Usually, privat2 companies

that reproduce electrical logs assign this number-.

(e) RN - This abbreviation is for run and indicates whether or not

- s -

more than one entry was made in the dr i11 hole w i th the ,1099i n9

tool in th~ course of drilling the test_

(f) Depth - This heading indicates the depth in feet to which the

electrical log tool was run.
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(g) Bll'I - This abbrcv iat ion is f or the term bottom hole teiTl~erature

and the number inserted under thi s head ing is the measured

temperature expressed in degrees Fahrenheit at the depth shown

in the colUmn immediately to the left.

(h) r'iD~JT - l·iD~·JTis an abbreviation for the twowo rds mud \'i2ight.

The drilling fluid used in the course of drilling ij test hole

is \-Ieighed and its \'leight is expressed in pounds per: gallon;

this information is shown on the headi_ng of the electrical log.

(i) PSI - This col umnwas not used ;n this project. The abbreviation

stands for pounds per square 0 inch.

(j) ELEV - ELEV. is the abbreviation for elevation. It is in this
. )..

column that the derrick floor elevation of the test hole is 0 or

oplaced. This te;--m;s expressed in feet above mean sea Ieve l ,

(k) LAT-LONG- This term is the abbreviation for 1 atitude and

longitude. The numbers placed in this column represent the

location of the test hole expressed in d.egrees of latitude and

longitude.

(l) REHARKS- Remarks is a self-explariatory term and \-Jill not be

discussed here.

(m) CHT- Thi s abbrevi ati on is for county \-'1 de temperature. A

county \'/1 de temperature is used as one of the 1 imi ts in inter-:

polating the depths to the var ious tsotherms , This figure was

det ermi ned by averuging \'iat~:'"" t.emperatures fr-om wator- \o:~11s

throughout the county.

(n) CHO- Ct·m is the abbrcv iat icn fOI- county ,-,ide depth. This figlJr'e

Has as cer te ined by (]Ver2~ling the depths of th~ wa te r vel Is f'rom

wlri ch the t.ernpci-atur-cs were taken, The UtT and CHD\-:~re both

dct.ermi ned f rom inf'ormat ion f urni shed by the t:C1 tel' Resources

Division, U.S.G.S.) Jackson, Mississippi.
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types the \"1211 code nurnbe r over the \';211 spot and types the sub-sea
depth to the d~signated temperature under the well spot_ In the event two
\'/e11 spots fall too close to each other the plotter assigns a unique number
to the weI l and prints a table sI10\'/1n9 this unique numbe r' \'Jith the t-/ell

code number and sub-sea depth to its side. This is called a table or over
post points.

Geothermal Mappipg
The output from the computer using the fl.? 235 program provided suffi-

cient data for the construction of six subsurfcce isothermal maps. The
isotherms are as fo llows : 1220 F. (SOoC.), 15So F_ (700 C.), .212° F. {IOnO

C-.L 2480 F. (1200 C.); 3020 F. (1500 C.), 3550 F_ (1800 C.). - There was

insufficient data on the 4010 F. (2050 C.) isothem to construct a map as

only three welIs in the project area were deep enough to reach the afore-
mentioned isotherm. A map has been prepared sho~ing the location> name~
total depth and corrected subsea depth to the 4010 f. (205° c.) isotherm.
ln our original proposal we did not intend t6 include a map on the 122~ f.

o . ,
(50 C.) isotherm as the AP 235 program had not been developed to a point

where the lower temperature could be calculated .
.The isothermal maps that are included with this report have been

labeled as follows:
Hap 1 1580 F. paD C.} i so t.herrn

f.!up 2 . 2120 F. (1000 C.) isotherm

liap 3 2[130 F. (120° C.) t sot herm

r·iap if 3020 F. (1500 c.) isotherm

nClp 5 3560 F. (1800 C.) is ot herrn

The Iocat ion !:lap of the ',DID F. (20:;0 C.) isothen:. wel ls is labeled t-iJ!> G.

The firs t three ; sotherrna 1 I:ElpS wer e constructed us ing an approx ieate

scale of 1 to 250,000. Due to t.heir size, they t'f~.e clivid cd into five
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sections as shown in Figure 6. The two remaining 'i s othe rrna l In')PS,. 2.:> ':fell

as the AOl° F. (205° C.) location rnap, were constructed using an epprox imato

sColeof 1 to 5CO,OOO.

Various contour intervals were used i!1 interpreting the data 2nd the

interval is designated ori'each individual maD. -
The subsurface isothermal maps W2re contoured manually. The U.S.G.S_

Hydrosci ence Center in I3a.>'SL Louis, t'li ss is s ipp i has the capabil ity to do

computer mapping but due to the amount of time involved in using their'

facilities it was decided to do the work rnanually_

Conclusions

Resul ts of this s tudy have indicated that there ore areas in south

and south central Mississippi that are favorable for further develc~cent of

the geothermal resource within the state. The assessment of the 920-

tempera ture rcq ime is the fi r s t step in the exploration pr-ocess and serves

to isolate the more prospect1ve areas.

Detailed reservoir studies in the more prospective areas such as

net sand thickness, poro s ity and permeeb i l ity shoul d .fo l l ow this project.

E1imi nat ion of areas where there is oi 1 or gas producti on may be necessary

due to legal considerations.

It may be that the rnost significant contribution to the development, of

geother~al energy in this portion of the Gulf Coastal ~l~in will be in the

lO~'J to inten!:2diate t emper a ture range. This resource can help neet our

ever incrca~ing n22d for energy.
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