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Petroleum Developments in South America, Central America, and

Caribbean Area in 1975

Abstract The review for 1975 prasents information
on pefroleum developments in 30 countries and aress.
Hydrocarbons were produced in 11 countries with total
reported production of 1,308,847.000 bbt of off and
1,066,076 MMof of gas. O production decreased
158.7% from the 1974 lavel with Venszusia accounting
for most of the volume decline by reducing production
to 2,348,700 b/d. Since 1858 zms WaS mg first year
that Venezuelan production dropped bslow one billion
bbl. Ecuador's production declined by 9.1% 1o 180,
911 b/d because of continued governmenisi re-
siriction, a major pipeline break, and full storage termi-
nals. Other countries also reporied production declines
with the exception of Trinidad and Barbados.

Tolal wells drilled (1,557) decreased by 173 or 10%
from the 1974 lavel with the sharpest decling in Vene-
zuela (132) and Argenlina (54). Brazil ang Peru repornt-
od increases of 52 and 9 walls, respectively. Brazi re-
poried 19 mwsore and 23 onshore rigs and Atgwﬁm
had 63 operating rigs. The number of axploratory wells
completed (321) represants a 20.7% decrease from
1974 completions. However, Brazii, Peru, and Cﬁ
maintained their 1974 level of m:mommw drilli
casstul exploratory completions aar:reaseﬁ by %
O the countries with major drilling rinidad,
Venezuela, Chile, and Argentina recor m& highest
axploratory-well success ratios (64, 49, 30, and 28%

tively).

wmmmﬂdritﬁﬁ results ofishore Caribbean-Belize
{1 well); Guatemals (1 well); Honduras {1 well); Nicarg-
gua {2 waﬂa) Costa Rica (1 well); ang oHishore Guiana
sin, Guyana (3 wells); Surinam (1 well), and French
Guiana (1 well) continued 1o be disappointing. Howev-
ar, Brazll reported 7 ofishore and 2 onshore new-lisid
discoveries; Peru and Colombia reported 2 and 3 new-
field discoveries, respectively. Successiul outposts
were mﬁmd én Guggma‘ with Rubeigan;g ﬁiignd ;;

Geologic and geophysical party-months W
{1 1}30) r stered & 10.4% decrsase from 1574 re-
n§3 4 party-months {~19.8%) of surface geol-
Wy. 5.0 party-months {~7.6%) of ssismic, 418
ry-months {—32.5%) of gravity, ami 8.8 gafiy
mmms (65%) of magnetometer surveys. “Other” ex-

ploration party-month ac rinc topographic
and SLAR) istored a 7@&@’3& increase. Ar-
genting and Brazil maintained thelr 1874 lavel of sels-
mic activity with 264 and 116 party-months 1

Ey Bolivia increased surface geologic and seismic
activity 1o 64 and 142 mnms

Brazllt during 1975 o adapt a service-con-
tract basis for allowing for gn companies 10 bid for ¥
onshore and 9 ofishore blocks. Chile also invited oper-
aﬁoﬂm ~contract bids for 7 areas, 3 offshore and 4 on-
shore,

The end of the “concession ora’’ goourred on De-
geomber 31, 1975, In Venezuela. Al arsas under con-
cession of service contract were nationalized by de-
cree. The state will Torm 14 stats-owned companies
including CVP from concessions and assets of the 20
former concessionaires,

L. E. HATFIELD® and C. H. NEFF?
Miami, Florida 33143

INTRODUCTION

Exploration activities and production in the re-
view area declined in 1975, This decrease is par-
ticularly disturbing in view of the continued ener-
gy crisis.

Petroleum production decreased 15.7% to
1,308,847,000 bbl in the LI producing countries.
Venezuela's long-range conservation program
and other factors reduced production by 21%.
and for the first tme in 17 years, to less than a
billion bbl (Table 1). Only 2 countries reported
increased petroleum production, Trinidad and
Tobago (+159%). and Barbados (+ 107%). The
offshore area was the source of Trinidad’s pro-
duction increase,

Total wells drilled (1.557) represent a 10% de-
crease from 1974 (Table 3). Argentina (552, Ven-
ezuela (284), Brazil (228). Trinidad (189), and
Peru {161y were the leaders in drilling. Brazil’s
continued intensive exploration drilling on the
continental shelf resulted in 7 new-field discover-
ies. Otherwise, offshore exploratory drilling in
French Guiana (1), Surinam {1), Guyana (3), Cos-
ta Rica (1), MNicaragua (2). Honduras (1), Guate-
mala (1), Belize (1), and Peru (2) had nepative
results. Onshore, Brazil, Colombia, and Peru re-
ported 2, 3, and 2 new-ield discoveries, re-
spectively,

Hydrocarbon exploration or related activity is
reported for 30 countries or areas in Latin Ameri-
ca and the Caribbean; 21 had field-party effort.
Party-months of geologic-geophysical exploration
(1,030.3) declined by 10.4% not including 64.7
party-months of topographic effort reported by
Argentina and Colombia. Peru reported the
greatest party-month decline (- 65.6%), and Ar-
gentina (393.7), Bolivia (229). Brazil (116}, Chile
{523, and Venezuela (64) maintained or increased
party-month activity over the 1974 level. In seis-
mic work Argeniina was the leader with 263.9
party-months followed by Bolivia, Brazil, and
Peru with 142, 116, and 105 respectively. In Peru

s Copyright 1976, The Amerivin Assuciation of Pelroleum
Geologists. All rights reserved.

anuscript reseived and accepted, June 28, 1976,

IWeekn Tator £ ’nmmﬁ!mg { im)luginim {51758

1640



Developments in South Amerlcan and Caribbean Area

5 contract blocks, 1 offshore and 4 in the Oriente,
were relinquished following a series of 7 new-
field-wildcat failures. Guatemala reported suc-
cessful east and west confirmation wells of the
Rubelsanto-1 discovery reported in 1974

A major hi Eght?tﬁe year was Brazil's deci-
sion to allow foreign companies to qualify for ser-
vice contracts. About 40 companies were advised
they had prequalified for service contracts in
April 1976, Petrobras is offering 10 blocks (1 on-
shore and 9 offshore) for service-contract bids
(Fig. 4). In addition, Chile invited operation-con-
tract bids for 7 areas; 3 offshore and 4 onshore.
Companies interested in areas not included in the
first offering were invited to make direct solicita-
tion to ENAP for such areas.

The “concession era™ in Venezuels was termi-
nated on December 31, 1975, when all areas un-
der concession were nationatized by decree. Prop-
ertics of the 20 former concessionsires after
adjustments occagioned by transfers, withdraw-
als, and geographic consolidations were orga-
nized into 14 state-owned companies including
CVP operating 3,040,049 ha.
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Yrigoyen, Esso S.A.P.A,, Buenos Alres

BAHAMAS

Ministry of Development, Nassau

BARBADOS

Ed;;:i E. Hickam, General Crude Oil Co., Houston,

BELIZE

Enzo Zappaterra, Chevron Overseas Petroleum, Inc.,
San Francisco, California
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BOLIVIA

Jaime Oblitas Garcie, Yacimientos Petroliferos Fiscales
Bolivianos (YPFB), La Paz

BRAZIL

Francisco Pauia de Medeiros, Petrobirds, Rio de Janei
o, and Patrick Delaney, Rio de Janeiro

CHILE

Marioc Marine P, Empress Nacional del Petrdleo

COLOMHLA

MNorman R. Rowlinson, Petrolinson §.A., Bogoté
COSTA RICA

L. J. Pradal, EIf Aquitaine Group, Paris, France
CUBA

mh};j CGodel, Petroconsultants 5.A., Geneva, Switzer-

DOMINICAN REPUBLIC

Michel Godel, Petroconsultunts 5.4, Geneva, Switzer-
land

ECUADOR
R. W. Canfield, Texaco Petroleum Coi, Quito
GUATEMALA

W%Km%h Hall, Shenandoah Ol Corp., Fort Worth,
exas

FRENCH GUIANA
L. J. Pradal, Eif Aquitaine Group, Paris, France
GUYANA

Clemsford A, Pollydore, Department of Geological Sur-
veys and Mines, Georgetown

. HAITI
‘Michel Godel, Petroconsultants S.A., Geneva, Switzer-
land

HONDURAS
JAMAICA
LESSER ANTILLES
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Michel Godel, Petroconsultants 8.4, Geneva, Switzer-
land, and Edward E. Hickam, General Crude 0l Co.,
Houston, Texas

NETHERLANDS ANTILLES

Mztbéi Godel, Petroconseltants 8.A,, Geneva, Switzer-
ian

NICARAGUA

L. H. Goldemith, Ceniral American Mining and Devel-
opment Co., 8.A, Managus

PANAMA

Tsém&ed] Godel, Petroconsultants 5.4, Geneva, Switzer-
1an

PARAGUAY
P. Jscobsen, Ir., Esso Inter-Americs Inc, Coral Gables,
Florida

PERU
Fernando Zufiiga y Rivero, Petrdleos del Perd, Lima
PUERTO RICO

Andres Centonzio, Depariment of Natural Resources,
San Juan

EL SALYADOR
Michel Godel, Petroconsultants S.A., Geneva, Switzer-
fand

SURINAM
L. 3. Pradal, Bif Aquitaine Group, Paris, France
TRINIDAD AND TOBAGO

George H. Legall, Ministry of Petroleum and Mines,
Port of Spain

URUGUAY

dorge L. Mackinnon, ANCAP, Montevideo
VENEZUELA

Mesl B VanMiddiesworth, Venezuelan Ol Scouting

Agency (VOSA), Carngas

The writers express their gratitude to the vari-
ous individuals and oil companies for supplyin
fill-in. background information and shorter g'lr;n%
tributions.

Raguel Sandler of Weeks-Tator Consulting
Geologists, Inc,, typed the material, Pat Hatfield
gided in the assembly of text and izbles; Sue
O'Brien and Ruben Bertran did the map adapta-
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tions, L. Austin Weeks and B. A. Tator supported
the project.

ARGENTINA (Tables 5-11)
Statistical Dats on State Ol Company activities fur-
nished by PEDRO H. LESTA of YPF and private

y data by MARCELO R. YRIGOYEN, Esso
S.APA., both of Buenos Airés

Exploration and production operations in Ar-
gentina are almost completely under the direction
of Yacimientos Petroliferos Fiscales (YPF), the
state oil company, either through its own opera-
tions or under operating contracts which i has
with private companies.

Oil production in 1975 was 22916658 cu m
(144,141,195 bbD), a decrease of 4.6% from 1974
(Tables 1, 2} Production came from 9 provinces
in the country and these in order of volume of
production were Mendoza, Chubut, Santa Cruz,
Rio Negro, Neuquén, Juiny, Tierra del Fuego, La
Pampa, and Salta (Tabile 10).

During 1975 an average of 62.8 drilling rigs was
active—26.3 on exploration and 365 on devel
opment drilling. A total of 552 wells was complet-
ed and 7 additional were being tested; of the to-
tal, 78 were expioratory wells and 22 of these
were successful—17 producing oil and 5 gas (Ta-
bles 4, 6).

Geologic and geophysical work was at about
the same active pace as last year; an average of 22
seismic parties was in the field and surface geol
ogy, gravity, and magnetic works also were car-
ried out as were special topographic surveys (Ta-
ble 5},

The only exploratory drilling by a private com-
pany was the dry hole Cerro Alquitrdn-2 by Ca-
dipsa in the southern part of the province of Men-
doza.

Basamas (Fig. D
By Mindstry of Development, Nassau

Bahama National Oil Co. Lid. (Bahamas Cali-
fornia) maintained license holdings, under the
“old™ Petroleum lLaw, covering the tentral to
western part of Littde Bahama Bank (Fig. 1)
Companies that have submitted license applica-
tions in the areas of the Bahamas Platform and
the Blake Plalego continued to await issuance of
the Petroleurs Regulations.

No exploratory wells were drilled in 1975, With
the exception of & joint US, Mﬁﬁ:@i Survey-
Institut Francaise du Pétrole research geophysical
survey in the area extending from the north-
ernmost part of the Bahamas to Cape Hatteras
(Blake Platean and adjzcent continental shelf), no
geophysical or geologic field parties were active,
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chanical difficulties at a depth of 3,844 f1 (1,172
m). After extensive testing, the well was aban-
doned on December 2. Redrill, Rubelsanio4A,
was spudded about 500 ft (150 m) south, and at
year end was drilling at a depth of 5,013 f1 (1,528
m) toward a projected TD of 11,500 ft (3,505 m).

Two rigs, a land-based Loffland rig and a Heli-
rig operated by Parker, were utilized in the course
of drilling operations at Rubelsanto during 1975,

Fairly extensive road systems either had been
initlated or were in planning stages during 1975,
which are to provide access for projected wildeat
drilling in the southern and western reaches of the
concession area during 1976.

On March 8, the Zamora/Ceniram combine
spudded Manglar-1 at a location {Fable 54) in the
Gulf of Honduras, in 153 ft (47 m) of water. The
well was abandoned in April at s depth of 6,348 fit
(1,935 m) with no reported encouragement. At to-
tal depth, the well was in Tertiary age rocks. Cla.
Zamora, a wholly owned subsidiary of West
Coast Petroleum of Calgary, was operator for the
drilling operation. The Western Delta jack-up was
used. This rig then was moved 1o 2 nsarby loca-
tion, Amatique-1, but because of sea-bottom con-
ditions, the Western Delta could not be posi
tioned, and the rig subsequently was released,

In mid-November an additional offshore test,
Manabique-1, was spudded on the consortium’s
holdings in the fuif region, and at year end this
test was reported 1o be drilling at a depth of 3,903
ft (1,180 m). Cia. Centram, a subsidiary of Inter-
national Nickel Co. of Canada L4d., is operator of
the Manabique well.

The Centram/Zamora combine no ex-
ploratory work, other than drilling, during 1975

In mid-year 1975, title 1o the former Weissen-
berg holdings was transferred to the Shenandoab
group in undivided interests as follows: Shenan-
doah Oil Corp. (operator) 25%; Saga Petroleum
AS & Co. 25%; and Basic Resources Internation-
al 8.A. 50%. The group has conducied explorato-
ry drilling on the 374,499-ha. concession area for
the last several years, essentially as a petroleum
contractor to Weissenberg, In the course of the
transfer, contract conditions were renegotiated, to
include a 51%/49% production-sharing ar-
rangement. The group still operates under the
provisidns of the “old” Petroleum Code (Decree
345, 1955) and its Regulations (Decree 445, 1955).
No additional contracts will be allowed under
this legislation.

Deécree Law 62.74, the petroleum law gov-
erning production sharing, which was published
in June 1974, was replaced in December 1975 by
Decree 96-73. This was done 1o overcome certain
inconsistencies and limitations in the former leg-
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islation which were considered inconvenient for
the interest of the government. Principal high-
lights of Decree 96-75 are as follows:

1. The government will receive at least 55% of
the hydrocarbons produced, and its share will in-
crease in relation to the volume produced.

2. The share to the government will include tax-
s paid by the contractor on income.

3. The duration of the contract for petroleum
operations shall not exceed 25 years, and the ares
assigned to each contractor shall not exceed 200,
000 ha.

4, Fifty percent of the contract acreage must be
relinguished by the end of the fifth year.

§. Hydrocarbons considered to be the remuner-
ation of the contractor are subject to an unde-
fined export tax, v

& A one-million-Quetzal ($1 million) signature
bonus will be required.

The contract areas corresponding 1o the new
law have not yet been defined, nor have regula-
tions or model service contracts been established
to implement this legislation. Thus, at the conclu-
sion of nearly 4 years of work toward establishing
service contracts, year end 1975 saw the govern-
ment still frustrated in its attempt 1o provide for-
sign companies now interested in exploring in the
country with the completed mechamsm for doin;
s0. At the end of 1973 a mixture of m?‘c tgm
independents and majors was on record as havin)
filed on various afj the fourteen, E%,th%
blocks which earlier were defined in conjunction
with the Decree Law 62-75 legislation {see Fig.
13).

Frenc Guiana (Fig. 14)
ted

One new-field wildeat, Sinmmarg;i opera
by EI/ERAP, offshore at long. 53°22'47°W, lat.
6°22'49"N, was abandoned May 21, {975, at TD
2,104 m in basement rock.

No other exploration activity was reported.
Guvana (Fig. 15; Table 55)

Offshore exploratory drilling continued to be
isappointing in 1975, with 3 new-field wildcats
doned. Total wildeat footage drilled was 25,
227 (7,689 m). Shell drilled 2 tests, Abary-1 and
Mahaica-2, and Deminex drilled uibo-1.
0OXO0CO and COMORO relinquished their
concessions without drilling.

Har (Fig. 11
By Petroconsuitants S.A., Genevs, Switzerlund

HEannoin

Under terms of an option 1o earn an interest in
the Wendell Phillips permit, Weeks Natural Re-
sources carried out a Z-week seismic survey in
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mum basis required withdrew when a government
commission was preparing to negotiate.

The government has been to be pre-
paring a second call for bids, but no further infor.
mation on this matter is available,

The Government of El Salvador will receive
technical assistance from ARPEL {Asistencia Re-
ciproca Petrolera ‘Estatal Latinoamericana} and
from Colombian ECOPETROL for an evaluation
of the country's offshore potential.

Suminam (Fig. 14)

Elf-SURINAM drilled 1 new-field wildcat, N.
Coronie-1, offshore at long. 55°2401” W, lat. 7°
19'16” N, which was abandoned November 12,
1975, in Lower Cretaceous sedimentary rocks at
TD %4&6 m.

Elf-Shell-Euratrep reduced their hoidings in
igw&ry 1975 bytgg?agﬁ sq km retaining 57,490 sq

TrINIDAD AND ToBAGO (Fig. 22; Tables 63.69)
By Ministry of Petroleum and Mines, Port of Spain
Srude Ol Products

Crude oil production in 1975 continued to rise,
in spite of set-backs caused by industrial unrest
during March and April. Offshore production
strengthened by Amoco’s prolific East Cosst
fields continued to dominate the oil producing
scene, and accounted for almost 60% of all oil
produced in the country.

An average of 215,400 BOPD was produced
during the year, the first time in Trinidad’s oil-
producing history that the 200,000-BOPD level
consistently was maintained. Production for the
year was 78,620,938 bbl, which was an increase of
15% over last year's figures. It is significant that
the daily production per producing well averaged
78 bbl in 1975 as compared to 57 bbl 2 years ago.

As was expected, Amoco Trinidad Ol Co. con-
tinued to be the country’s leading producer and
averaged 124,675 b/d for the year, which was an
increase of 54% on its output of last year.

Amoco was the only company in the country to
increase its production during the year. The aver-
&%c marine well in Trinidad produced 492 BOPD,
whereas the average Amoco well—whose produg-
ers are all marine—produced 2,011 BOPD. These
figures illustrate the major contribution of the
Amoco fields.

Trinidad Northern Areas Litd, daily production
fell by 4,100 bbl to 47,930 bbl. This is the first
time since 1966 that TNA’s production has fallen
below 50,000 BOPD. Production by this marine
producing company was affected by industrial
uarest sarly in the year and s fire which put a
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production platform out of action, and even at
year end production did not reach the level at-
tained in the first 2 months of the year. It is ex-
pected that with increased drilling activity in 1976
production again should top the 50,000-BOPD
mark,

As Table 68 shows, the land producers fared no
better in 1975 than they did in the previous year
for all declined in production. The crippling ef-
fect of industrial action, which it is estimated ac-
counted for a loss in excess of 2,000,000 bbl of
crude over 2 months, counieracted to some extent
the large increase in production in the East Coast
marine fields. v

The steady decline in the production of Trini-
dad-Tesoro Petroleum Co. Ltd. which began in
mid-1974 continued throughout 1975, and was
aggravated by industrial unrest, and a fire at the
company’s Trintes platform off Point Galeota.
The com produced oil at an average daily
rate of 17,808 bbl, which was 18% less than its
producing rate during the previous year,

Although Texaco Trinidad Inc. continued their
development drilling and secondary mvcg 1o~
gram its production fell by an alarming 26% from
the 1974 figures, and the company produced oil
at an average rate of 18,535 b/d. This great drop
in production was despite the fact that the
company’s production was boosted by 630 b/d
from Tricentrol Lid. whose assets were acquired
by Texaco on January 1, 1975,

Drilling
The performance of the driﬂinf sector of the
industry also was affected adversely by industrial

unrest in the country during March and April.
Cumulative footage drilled in 1975 fell short of
the previous year's figure by 8%. Of the 839,649 fi
{235,513 m) drilled in 1975, 81% was achieved as
a result of the drilling of development wells (Ta-
ble 65). During the year the number of rigs oper-
ating was slightly more than in 1974, however, as
145.5 rig-months were achieved compared with
142.5 in the previous year. Table 64 gives a sum-
mary of wells completed in 1975
The tempo of offshore drilling activity was
stepped up in. 1975 when 477,195 {1 (145,442 m),
that is, 57% of 1otal footage, was drilled for the
year. This figure was 53% more than the offshore
footage drilled in 1974. An average of 9 rigs oper-
ated in offshore areas during 1978 as compared
with 7 during the previous year.
meni—Development drilling was re-
duced in the easly part of the year and, as a result,
155 successtul development wells were completed
in 1975 as wmpawf with 186 during the year
before, Development footage drilled in 1975 was
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TABLE 1, AAgAL GIL PROBULTION, 9713375 00,000 of mul}
Country wn 1972 1873 1974 1975 L A
Proguction
Yanezuels 1,295 400 1,478,478 1,228,598 1,086,331 855,844 31,961,168
Argenting 158,422 158,704 163,760 15¢ 5a 144,141 2,639,837
Lolonbia 78,148 71,089 58,161 0,675 56,743 1,541,768
Brazil 7,046 £1,088 £2,118 4,752 §2,765 854,380
Trinidad 47,148 51,711 50,570 3 18,501 1,553,192
Ecusdor 1,620 25,579 75,21 £4,615 58,733 333,718
firy 22,50% 23,83 25,566 28,147 26,404 941,422
Bolivta 13,208 15,967 17,281 16,557 14,172 186,564
thile 12,882 12,57 11,429 10,055 446 215,692
Lubs (e} 1,423 1,28 1,460 1,005 1,095 15,
Barbados = - i 5% ki 243
Total 1,689,090 T,800,555 T, 704,587 TR e T3y LTI
Furcent Change 1 .3 4.9 15,1
A iusted,
fe} AYE flgures are estimeted.
TRELE 2, 1975 DALY OIL PROCGCTION
Country B % Change fron 19%4
VanazusTa 2E v z:,i""”
t e 3 -4,
‘1‘3’ nided and Tobegs 215400 + 1554
Brazil 171 959 . %1
Ecusdor 160,911 = %1
Colomtis 155,461 - 6.8
Pery 1,040 - &2
Bolivia 4&% «11.2
£hile 24, « 1.0
Bevsadas e 107.0%
b —
Totad TIEIR
*Estimated,
w1974 Production Revissd,
TABLE 3. 1975 DRILLING STRTISTICE
Yotal Totst Eaplor., Eaplor,
Goustry footage Holls Hetls i
Britied Brilied [ Buneesatul
Lina 3,386,107 sz 7 e
oo ’3%:4:1 5 “ .
Belize 14,521 4 § &
Bodivia 121,050 16 7 i
Brazil 1,368,010 28 % 17
thile 406,910 23 7
Coleohia 197,682 2% i 3
Costs Rica £,844 1 H .
Ecuador 08,142 18 ¥ H
Franch Gulsns 4 ¥ "
Gustenals m,gg; § .; 1
Hondurag :465 ¥ % -
Ricaragus 15,557 4 2 -
Paraguay 1.623 i i -
™ 1,180,578 163 43 1
Surinen 17,73 1 1 .
mw? 839,545 185 ;2 %
zueta 2,080, £01 284 E 1
Total T8 T 1 &
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TAELE 4. 1575 CRMLORATION ACTIVITY In PARTY.HMONTMS
Lountry Surf,
Gent, Seiy, Gray. Mayg, Other Toral
Krgenting 5.6 263.3 12,0 24 s8¢ L7
Barbados i 0.5 - - - 8.:
Belize = 1.8 = Lg b5 2.5
Botivia 4.5 1818 i3.% - ER R
Brazi} - 116.0 > . . 116.0
Ehite 2.4 B9 iz.e - = 22,8
Lolonbis 8.2 45,6 - ~ - 54,3
Ecuador 1.8 B.0 * - 4.0% HB
Guatemsla 5.2 3.3 3.7 - s 2.2
He it - 0.5 . H b 5.5
Honduras & . B 0.5 8.5 y 1.5
Lesser dntilles = 4.5 - - - 0.5
Hetherisnds Antililes - 4.5 - = - 0.5
Bicarague = &.5 - - - 4.5
Panams “ 0.5 - - . 0.5
Paraguay 1.8 2.2 - 3.0 - 31,2
Pary = w050 = - - 105.48
Pusrio Rieg " 0.5 - . = 8.5
Trinided - 2.7 = - - 127
2, T BT
Yaneruels » 4.0 * - - 5
Totsl : f s wE 5E I TS
* Brincipally Topographic.

Resigtivity. .
*ﬁsiu«wbgm fadar,

TABLE 5. ABGENTINA, PARTY-NONTHS OF GEDLDGICAL AND GEOPHYSICML
EXPLOBRTION W 1975

fren Surd, Seiswic  Gravity Refrac- Meg-  Tope- Totd)
Saol. tiom  metic  grevhy

Hortomest 24.8 42,5 - - » 7.8 5.2
Chaco « Pavens - 54.5 11.3 - - 4.2 8.8
Cuytng « 7.3 < 81 . 3.0 2.0
Sounubn 2.8 7.4 2.5 - » 2.2 g5
Yaldey Feninsuls - - - = - 0.2 8
Suif of San Jorge 5.8 2.8 - - " 9.7 0.7
Sustrsl - 4.4 &2 4.8 » 4.8 £2.8
Gfshore ;
mm@rm = 2.4 = - i - 3.4

fehare

’ w 1.8 - - % 1.6
coftEt et shate - 2. . 2

28 » =
Totals wWE w3 W OET OT™Th wn Wy

TARLE 5. RRGENTINA, SUMMARY OF WELL COMPLETIONS

in e
2 Gy Abd. Total  Testimg
Laptorstory Drilling 12 5 13 " {4
Devalopesnt ¥ells 324 37 113 474 =
Totats f 42 158 §52 £}

*lnciydes YPF, YPF Contractors: and Private Companies.

TABLE 7. ASGENTINA. SUMMARY OF DRILLING In 1975

Metars Drities MR L

Exploration ¥ells 217,38 7.3
Development Wells 814,830 3.5
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TRBLE B4, GUATEMALA, SUPBUARY OF DXPLORATONY DRILLENG 1N l9ps

Basis Yotnt
11 Newe Locartom for Eaplor, Lomp. - Dapib Deepust fesult
Location iy, Gats  [Feell Farmation  Duoskrks
SHENARDOAR
5% B0 s N Setslbrev,
Rubelsantosd SOt R 1T W Suref, Geolo. o Wiy 1% 8,063 Crotaceons 2544 BOPD B4/64 choke
5% 58 3 K Seigfray, v
Bubsizanto.d WY W St Gesdl L wwn B BEY Cretaceous  Tesling o1 year end
Pl 4B o8 SeiefGrav,
Rubaizantod B0* 25 22" W Surf, Geol. i Ber. 2 384 Tretaceous  Lost Hole
15% 23 oBv ¥ Beis/rav.
Rubeissnto A4 P 25 IXUE Lupd, Geod e wew B013 Sretacesys  Dritliny
LA, tAMORE
{WEST COAST PEYRUE
Ll
Ranglared BB* 2 8RN Spinflest, L] Apr. 18 6,045 Tertiary Abapdoned
Lia, CENTRAM
(1N NIOKEL)
15% 54 joe )
Famabioue-§ B33 1 H Seluites), i ] wen 3,908 Turtiury iiiing
TABLE 5B, GUYANA, 1375 SUMWARY UF WILDCAT DRILLING
a;ﬁ‘ Expl m Deeps Reguly
oy splor, 13 4
1l e Locavion Lovation m?m, {¥eat) Forsation Hamarks
SHELL GUYARA LYD,
Bharys] §¥shove-Buana Seophysics R 13,081 4. {retacenus Absndoned-Dry Hnle
Manaticu-? BEf B Genphysics KFW 7,500 Paleccene Abangoned-Dry Hole
pERINEY
Essequibo-1 (ffshore-Gusns Seophysics REW 13,158% Lowsr Wigcens Abandonsd-Dry Wls

TABLE B8, PARAGUAY, ACRBEAUE BOLDINGE AT
YEAR-ERD 1273 {HA.2

TABLE §7. FERY, PARTY-MONITHS OF GEUPHYSICN. EXPLURATION IN 1978

Lombrectsbam . Prosnsetion Yermir

Lo ¥ Bawks 1,036,000

Lz Petzelecy dol Chace 128 000

Zesn 7,868,530

Zupolsalneil 3,740,300

Enuo WEPEA Chace 500,000

PSR/ hase 20000

Texacs 3,500,000 595 0

trang 1,500 bog
Torals &850, 900 17,278,520

TABLE 58. PERU, SUMWARY OF WELL COMPLETION: OF 191

Lompany

Setsmograph

Total

ot

TABLE 59,

o1 Gas  Abd. Totsl  Testing  Susp.

PEB, SMARY OF DRILLING 1875

Esplovatory Tests 11 - 32 43
Mﬂom wallx 0w 2 5 107

Yotals 1N 2 37 50 %

2

s

2

Foptage Bigs feihen
Prilisg 1%/3!!?5

Exploratory ¥alls
Developeant ¥ells

536,830 &
643,748 10
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Pebroleum De
and Caribbean Area In 1976

Abatrsct The review for 1976 presents inlormation
mmmﬁsa&? countries from South

Maxics. Hydn ware produted in 12 of these
counirnies, for & uction of 1,834,

Mswpm oit production showed a gain of 24%,
the addition of Mexico's production
Mmmﬁmﬁmamaﬁi
second year in 8 10w, Venszuels's pmﬁmmw
fow 1 billion bbl, a%gxmﬂuwmmmz?f&%nm
1975, Argentine, Botivia, and Peru ﬁmdsﬁ%m
cregses in progucon, and Ecuador had 8 16.2% in-

creass.
Nationalizalion ol Venezuela's ol induslhy occurres
sSanuary 1, m}’ﬁ ma%mmmwam
and inferasls of tormer grivate compa-
mies. This change makes the slale corporation, Pelrgl-
m&?mzvﬂatm%wmmmmm

companies in Argenting was negh-
gtbiem ?Qb‘?ﬁ but they are sxpecied 1o become mote
aclive a5 contracions for the stale company.

Colombia axperienced an BU% inorease in devel-
opsmerd e Twe new-lisld discoveries were made,
but their Hicance is unproved,

in Trnidad, there was o signiticant increase in off
shiors acivity, which resutted in 5 new gas wells ard 1
oil discovery from the 14 wildests driled.

Ecuador asxpenenced & slight incresss in devel
opment and exploratony deling and a considerable n-
crgase i groduciion. D the thres wildcals campletad,
1 was & successtul extension well; he other 2 were

{Gualemata had a commercial discovery in the Ru.
belanio Yeld, and experienced i first oll produchion
wyer, sithough the amount was insignificant,

This is the first year that the repon rom Mexico has
been included in these devslopment papers. Mawco
hiad dramatic successes in the Southesst Belorma area
and the olshome Guit of ares, Of the 78
aapioratony wells drlled w Mexico in 1975, there were
18 npwtield discovenes (8 ol and 11 gas) and S news
pooi discovernes.

INTRODUCTION

The review for 1976 presents information on
peirgieum developments from 31 countries or ar-
€45 in South Amernca, Central Amernica, the Car-
ibbean, and Mexico. Hydrocwrbons were pro-
duced in 12 of these countries with total reported
production of 1.624.099.000 bbi of ol Compleie
statistics on gas production were not available,
aithough pas is produced in some of these toun-
tries. Oil produstion showed & gain of 4% th
gamn b8 8 result of the addivon of Meocan pro-
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duction which was not included in previous years,
Without the Mexican production, there was ap-
proaimately 2 1% decrease in total produchion.
Table | shows annual oil production from 1972 to
1976. Daily production for 1976 is shown in Ta-
ble 2. Table 3 summarizes exploration activity in
party-months for eack country reporling. A sum-
mary of wildeat and development drilling for As-
gentina, Bolivia, Chile, Colombia, Ecuador, and
Peru is piven in Table 4.
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COLOMBIA ]

Norman R, Rowlinson, Petrolinson 5.4, Bogou
COBTA RICA )

perrosonsuliants 5.4, Cieneva, Switzeriand

CUBA

Frapeois Merminod, Petwonsulants 5.4, Geneva,

Switzerland

DOMINICAN REPUBLIC

Josk Carvajal, Petroconsultants S.A., Geneva, Switzer-
land

FCUADOR

%, W. Canfield, Texaco Petroleum Co., Quite

GUATEMALA

Dirk Van Hart, Shenandoah Guatemala inc., Guate-

mala City

FRENCH GUIANA

Petroconsultants S A, Geneva, Switzerhand

GUYANA

Peiroconsultants S.A., Geneva, Switzerland

HATTL )

José Caurvajal, Petroconsultanis 5.A., Geneva, Switzer-
land

HONDURAS ; ‘

Petroconsultants S.A., Geneva, Switzeriand

JAMAICA

Petroconsuliants S.A,, Geneva, Bwitzertond

LESSER ANTILLES

Michel Godel, Petroconsultanis S.A., Geneva, Switzer-
land

MEXICO

Ricardo Acosta Estévez, Petrdleos Mexicsnos, Mexico

Cix

HﬁTg{EEL‘&HQS ANTILLES

Roland Umiker, Porroconsublanis BA., CGeneva, Swit
werland

NICARAGUA

Petroconsultanis 8.A,, Geneva, Swilzériand

PANAMA

Jost Carvajal, Perroconsuliants S.4., Genéva, Swizer-
fand

PARAGUAY

Petrovonsultanis S.A., Geneva, Switzerland

PERLI

Fernando Zobiga y Rivero, Peyudleos del Pery, Lima

PUERTO RICO

Petroconsultants S.A., Geneva, Switzerland

EL SALYADOR

Jost Carvajal, Petroconsuliants $.4., Gegeva, Swazes-
fand

SURINAM

Peiroconsuliants 5.A., Geneva, Switzerland

TRINIDAD AND TOBAGO

Petroconsuliants 8.A., Geneva, Swizeriand

URUGUAY

Peiroconsultants 5.4, Geneva, Swizerand

VENEZUELA

Neal R. VanMiddiesworth, Venes O Seouting
Agency [VOSA), Caracas, and Peiroconsultanis §.A.,
Geneva, Swizerland

ARGENTINA {Tables 5-17)

By MARCELO R, YRIGOYEN, Esso SAPA, Bue-
t:m Adres iprivate compames), amd PETRUUON.
SULTANTS 8.A. Geneva 1YPE actvitses
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Actwvity by private companies during the past
year was almost negligible, being restricted 1o
production of 2 small amount of oil and natural
gas, driliing of | wildeat well, and drilling of a few
development wells. The production figures re-
povied berein correspond 1o the old congessions
granied prior to the Pewoleum Reserve Law
pusied in 1935 In Argenting, the siate-owned oil
sgency, Yacimientos Perroliferns Fiscales (YPF),
and s contractors carried oul most of the explo-
ration, development, and production activities
during the report period. For this reason, activi-
ties by private companies such as Amoco (which
drilled 35 development wells) and Cities Service,
who acted a3 contractors for YPF, will be reflect-
ed in the state-agency reports (Tables 9-17).

In the furure. activities of private companies
acting as YPF contractors will increase, as the
number of companies having YPF contracts has
increased. In mid-1976, YPF called for bids for
conyracis on primary and secondary exploitation
work in 9 il fields of the Coyo, Neuquén, and
San Jorge sedimentary busins, Their objective is
w reactivate production in these fields and 10 ob-
tain adequate installations to starl secondary re-
covery operations, The companiss submitied
their proposals at the end of Movember and the
final awarding was under process by year end.

Among the plins sanounced by the govern.
ment are several projects for the ptilization of pri-
vate capacity, techoology, and capital in the area
af hydrocarbor exploration and production, both
on land and offshore. These projects sill are wait-
g for charification of lepislation and for tender
specilications,

Geothermal, Ot Shale, sand/or Tar Belt Activiey

Some geothermal exploration was the only ac-
tivity iy this category that was carried out in Ar-
genuna i 1976, On February 17, 1976, YPF
spudded the EGMNCes-1 well, with a projected TD
of 1500, in the centraleastern Andean ranges,
near Copahue, close to the Argentina-Chile bor-
der. On March 31, 1976, drilling was suspended
#1954 moowing to unfavorable climatic condi-
tions. An average femperature of 195%C was lop-
ged, which corresponds to an actual bollom-hoie
temperaiure of 22010 230°C. In the urea of Copa-
b, Tamous Tor s thermal bath resorts, explor:
story work 15 planned fo continue in the next
SUmIMEr SERSOHA,

On the basis of the recent organization of a
Cezothermae Stuches Committee as 2 muliisiaw
agency. the commencement of several explor-
atory works: and the peothermal drilling setivities
at Cupabue, o s prosomed that o systemalic
search for geothermal energy in Argenting may
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road surfacing, and about 17% of which was
tracked to Guatemalan industnial plants 1o estab-
lish its suitability for local consumption. v

The Centram group’s exploration rights include
3,228 sq km divided among 9 contiguous blocks
both onshore and offshore near the Caribbeas
port of Puerto Barrios and near Lake lzabal The
group shot about 170 km of marine seismic lines
off the north coast during 1976, The terms of
their contract with the government require the
dritling of 2 wells. Centram completed their st
tesi, the offshore Mangiar 1 in block 93, s Apnl
1975,

A new dritling unit, (he drillship Eastwind, was
brought in and the second test, the Manabique 1,
was spudded in November 1975, It was drilled to
4,437 1t and was abandoned because of mechani«
cal problems in January 3976, A seplacement test,
the Manabique 1B, was started but if reached
only 1,367 1t in February before it 100 had to be
abandoned becavse of mechanical difficulties
The second replacement, the Manabique 10, was
drilled 1o a depth of 13,875 i and set s Guate-
mala depth record. it bottomed in sediments of
probable Jurassic age after penstrating Tertiary
shales and Cretaceous carbonate rocks and anhy-
drites. The well logged numerous gus shows, but
was abandoned in August alfter several unsuccess-
ful tests. )

The combine asked for and received 2 2year
extension on their exploration rights, effective
Agpril 4, 1976, The group now is gonsidering &
third focation, bat at year end had not reached &
decision.

In February the govermment apnounced the
formation of a state agency to administer the
country’s oil opgrations. The new organization 15
1o be known as the Comision National Petroless
{Nationa! Petroleum Commission). Alse in Feb-
ruary, the government delineated 5 blocks 10 be
offered 1o companics on & production-sharing ba-
sis. These hlocks, designated A, B, € (lmer
smmended 100 AA, BB, and COL D, and B wal
sbout 9375 sg km. The fiest 3 he between the
Shenandosh and Centram wracts and contam
about 5435 sq km, and the latier 2 are in the
extreme northwest part of the country and con-
tain 3,940 sq km. These exploration parcels will
be offered for bids when g model contract bas
been drafted; at year end this kepislation was sull
in preparation.

Geothormal

CGiuatemala has 22 geothermal prospedts and,

duriag 1976, 2 of these, Moyutw and Zunil, were

probed by the Insiuto Navwnal de Elecuificas
vion (INDIE)L
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Moyuta, 200 sq ks in size, is located 80 km
southeast of Guatemala City and 40 km north-
west of the Ahuachapan geothermal plant in Ei
Salvador. Surface exploration work done between
1972 and August 1976 culminated with the defini.
tion of 3 anomalous areas. The INDE | well was
started in August 1976 on the most representative
anomaly. The expected reservoir rock, s Tertiary
sndesitic formation, was tight and the stsbilized
bottom-hole temperature was relatively low, 95°C
&t 2,625 {3 (800 m). The INDE 2 well was started
in November on 2 faull zone indicated by a geo.
electric discontinuity. This well found gh pes-
meability, and the sabilized tempersrure was
104°C at 656 £t (200 my, lollowed by a iempers.
wre reversal to 67°C at 1,148 1t (350 m), and then
4 pormal gradient 1o 97°C 4t TD of 3294 &t
{1,004 m). In terms of the geothermal cycle of
reservoir development, the Moyuta prospect has
reached 2 senile siape—the fractures are healed
and no definite cap rock is present. Additional
work is planned 1o svaluate folly the geothermal
potential of this prospect.

Zunil, 35 sq kim, is located 106 km west of Gua-
temala City in the Samala River praben. Explora.
tion work was started in 1973 with the assistance
of the Japanese government. The area bas strong
geothermal activity at the surface, with heavy
concentration of elements indicating high temper-
ature {above 200°C). The potential reservoir area
has been neurly defined and decisions are pend-
g 1o bepin “deep” exploratory drilling.

FRENCH GUIANA
By FETROUCONBULTANTS 3.4, Geneva

in early 1977, olfshore marine permils wen
held by 2 groups: the SNEA group with 13,000 s
ki on the shell, and the Bsso group with 11.006

ke between the 2000m and 2,000 isobaths.
Indate 1975, the acrenge held by the SNEA group
was reduced from 26500 3o km (o about 13,000
sg ke and on Janvary 27, 1977, i was officially
announced that the easters ssaward part of the
permil was hmited 10 the 2000 isobath, Paring
1976, Esso dropped 1t share in the shielf area and
became operstor bevond the 200-m isobath. A
deep-water marine seismic survey was condueied
from late May 1o middie July 1976 by Esso over
both French Guolana and Sutinam,

GLIY ANA
By PETROCOMNBULTANTS 5. 4., Guneva

Dieminex 1 the sole rightholder in the counlry
with @ 16.213-5q ki ofishors license,

Facthe Tall of 19760 Dennnex abandoned Ene
guibo Joat BRIS0 L This was the only acovity



South America, Central America, Mexico, and Carlbbean

* reported in the country during the year under re-
view and no further plans have been announced.

BAIT 1976 Fig. 3}
By JOSE CARVAIJAL, Pewroconsultants S.A., Geneva

On June 22, 1976, Cruz International, a wholly
swaed subsidiary of Southern Cross Lid. of Den-
ver, signed 8 25-year production-sharing conlract
with the government to explore an oashore and
offshore area covering 6,367 sq km. The govern-
ment of Haiti will receive 20% of net profits, and
2 $0% income tax from the company, which cor-

ds io a 6040 split in favor of the siate.
Mapco Ine., Sundance O, and other undisclosed
interests later joined Cruz in this venture,

A similar contract was signed with Hidrocarbu-
ros y Derivados C.A. 2 private Venezuelan firm,
10 explore 2 27,900-5q km area, but Limits have
not been disclosed.

These are the first rights granted in the country
since the cancellation in late 19735 of the 36,0005
ym held by Wendall Phillips onshore and off-
shore.

On Janvary 7. 1977, the Cruz group spudded |
Culde Sac in Cul de Sac Bay 2boul 20 ki NNW
of Port of Prince using the Reading and Bates J.
W Botes. This is the first well drilled in Haltan
waters. Coordinates are iat. 18%41083"N, kng.
TIPIP0I.67W. Water depth is 300 fu. The well
was completed at & TD beiween 7000 and 3000
fr, and apparently confirmed the presence of a
reel. A second ‘well was drilled 1o about 6000 f,
and the third well was spudded in March,

HONDURAS
By PETROCONSULTANTS S.A, Geneva

Anschutz applied for additional onshore and
offshore acreage. Esso was granted 3 shoriterm
reconnaissance permit 10:5hoot 5 Bnes in the Car-
fobean. On January 18, 1977, an application filed
by Esso to explore 4 blocks in the Caribbean Sea
was aceepled by the povernment, The 4 blocks
cover part of the Reconnaisance Permit previe
ously granted to Qedeo. OUnshore rights were re-
linquished by Petroleos Hondurenos and Peirol
ens de Atlantida, and are pending government
approval. Phillips compledd manne seismne work
i;; s deep-water acreage i the Canbbean duning

oy

JAMAICA
By PETROCONSULTANTS SA., Genevs

No peiroleum rights have been in foree in Ja-
maca smee early 1973 Some applications filed
1973 may still be awainng Government approval.
?351 ﬁ&pizﬁr&tés sty and wikdeat achvities carried out
Y the Weaver group date back 10 1973, The state

Counter-Memorial of Suriname
Annex 35

1587

company Pelrojan was 0 start building an 80,
DUD-BOFD relinery in September 1976,

LESSER ANTILILES (Fige. 5. 6)
By M. GODEL, Peuroconsultanis $.A., Geneva

Late in 1976, Antigus Minerals Exploration
Lid. (AME) was awarded exploration rights for a
6-year period in an unspecified arez offshore An-
tigua in the Leeward Islands area, and General
Crude held exploration rights on the Gresadine-
Se. Vincent shelf of the Windward Islands,

In February 1976, the Island of Antguilla
elected to return to the colonial fold of the British
Empire.

No exploration work was in progress during
1976 and no plans for the immediate Tuture have
been releused.

The Saba Bank ares of the Leeward Islands is
under jurisdiction of the Netherlands Antilles and
is inchided in that report.

MEXICO {Tables 33-55; Fig. T}
By RICARDO ACOSTA ESTEVEZ, Peurdlons Mexica:
nos, Mexieo City

This study presents a summary of Pentex ex-
ploranon activities performed duning the year
1976, principally in regard to resulls obtained
through exploratory driliing.

Summary

Drilling—1tn 1976, Petroleos Mexicanos {Pe-
mex} drilted a 1otal of 336 wells of which 79 were
exploratory and 257 were development {Table
531 The total meters drilled in 1976 was 938,103
corresponding 0 252453 moin exploratory wells
and 685,650 m in development wells with an aver
age TD per well of 3,196 m for exploratory and
2,664 m for development wells,

Of the 79 exploration wells drilled, 64 were
new-figld wildeats, 12 new-pool wildeats, and 3
stratigraphic tests. DI this group, 4 did not reach
their objective because of mechanical difficulties,
19 were now-field discoveries (8 o, 11 gas), and 5
shiscovered new-poot extensions. The suceess rate
for new-pool wildests, discounting those suspend-
ed formechanical reasons, was 30% and for new-
field wildeats, 467, Of the 257 development wells
dritied, 200 were producers (77.8%).

Ol and gas produciion and résérves—The an-
sl production of crude condensate and haguids
in 1976 was 327284673 bhl showing an ingresse
over 1975 of 10.9%. Of gas, 771774 Mbdel was
produced 1 1976, an increase of 2% from 1975,
At year end. total proved reserves of hydrocar-
Bons {gas and oif) reached o peak of 1136 billios
Bibl of crude ot

Exploration fiehd parties—Darnng 1976, 32 suy-
fave and 23 subsurface geologic Dichd parties were
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1y oul a drilling program although plans are still
in a preliminary stage. ,

PANAMA (Fig. B)

By JOSE CARVAJAL, Petroconsultants 5.A., Geneva

Panama Exploration Inc., a wholly owoed sub-
sidiary of Texaco, holds 5 blocks totaling 5,069 sq
km in the Caribbean Sea, and Kuadi Ol has a
small block covering B1 sq km in southeastern
Panama.

In late May 1976, the Legislative Commission
authorized the government 1o 5ign a production-
sharing contract with Diamond Shamrock Oi)
and Gas of Amarillo, Texas, 10 explore 7 blocks
totaling 3,078 sq km in the Tuira-Chucunaque
and Sambu basins in southeastern Panama. How-
ever, in the fall of 1976, Diamond Shamrock de-
clined o sign the coniract as the company and
the government did pot agree on the terms.

1o carly 1977, Sossa Petroleum filed an agpliz:au
tion for 2,399 sq km in the area of the Cuy of
Panama and in southeastern Panama including
the Gulf of San Miguel,

Activities during 1976 were limited o a J-week
marine seismic survey carried out by Texaco i
the: Caribbean Sea. The company-owned Trinity
seismic ship was used.

The government plans to carty out maring seis-
mic surveys in the Gulf of Panama and in the
Gull of Chiriqui. Results will be offered o com-
sanies on & ponexclusive basis, In additon, the

ureau of Mineral Resources intends to under-
take an exploratory drilling program in southeast-
ern Panama in 1977,

Texaco plans to drill an offshore well off the
Bocas del Toro Province in the Caribbean, but
drilling schedule is not available. e

PARAGUAY {Tables 56-57)
By PETROCOMSULTANTS S.4., Geneva

On March 10, Texaco was awarded another re-
connaissance permit (16,180 sq km) m northern
Chaco; thus, by year end Texaco held permits for
all the northern part of the country. ln late June,
Masathon Ol Co. agreed 1o purchase a 50% mizr-
est in Texaco's acreage which covers about 53,000
sq km. Essos/Aminoil converted Hs reconnais-
sance permits to an exploration permit pror 1o
drilling Berta 1.

A GSI crew completed 2 crew-munths of seis-
mic work for Esso/Amnoil early in the year, and
then was active for the last 5 months of the year
in Texaco/Marathon’s northern Chaco acreage,
During August, Trend conducted a short gravily
survey i iis large Parana basin block.

EssarAminoil spudded Berta | in the Pty ba-
sin-on April 15 and abandoned the well at 15760
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ft in early July. At year gnd, Texavo/Marathon
announced plans 1o spud a tesi a1 Bahis Negra
near the border with Brazil,

PERY (Tables 58-63)
By FERNANDO ZUBIGA Y RIVERO, Peudleos del
Pord, Lima

Geophysical sctivities have continbously de-
creased and reached 5 standsull at the end of
1976. Peirdleos del Perd and Occidental Pevro-
leum continued exploration and development in
the jungle areas. In northwestern Peru, the devel-
opment was carnied on by Perrdleos del Pertiand
Belco Petroleum.

Production reached its highest point in 1976 ax
a result of the coming into production-—even
though limsited—ol the castern Fields. This in-
crease will be largerin 1977, when the Morth Per-
uvian pipeline begins opesation,

PUERTO RICO
By PETROCONSULTANTS 3.4, Genevs

In warly 1976, the exploration permit held by
the state-owned company, Austonidad de Foentes
Fluviales (AFF), reveried 1o the new government
company, Corporation de Desarrolios de Recur-
sos Minerales (CODREMI). This paratt covers a
5,0455q ko block dn northers onshore and off-
shore areas. Onshore and ofishore exploration
concessions held by Oceanig and Puerto Rico Pe-
wroleum, covering 6,536 s5q Xm and 625 5 km,
respectively, expired in late 1975,

Puerto Rico mvited applications for rights in
the offshore both norith and west of San Juan.
Megotiations with Mobil, Sun, Occidental, Exaon,
Superior Oils, and Kestern International Pewo-
leum Operations (KIPOY were suspended until
spring when the new administration will take of-
fice.

No exploration activity took place during 1976
except for Hmited reconnasssance geologic Digld
studies by vanous inlerested private companies.

EL SALYADOR
By JOSE CARVAJAL. Patrosonsuliants S.4., Geneve
Mo rights currently are held o the country.
During 1976, the government did a reevaluation
study of the Pacilic offshore potental with the
technical assistanece of ARPEL and Colombian
Ecopetrol. This may be {ollowed by an invitation
to foreign companies 1o bid for offshore acreage.

SURINAM
By PETROCONSULTANTS 5.4, Genhevy

Righis held ws of Devember 31, 1976, consisied
of 1 heense fovsied mainky in deep-water sureage
aorth of . 7730 held by oa group operated by
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gsso. However, the eastern seaward limit of the
ficense is sndefined,

During the year, the Eif group surrendered the

of it southern Heense south of lat 793¢, and
the northern part of 1he license is now part of the
porthern license operated by Esso.

A decp-walty Marne SCISHUC SUrvey was con-
ducied by Esso from late May through mid-July
over both Surinam and French Guians using the
Kirsten Brove ship.

TRINIDAD (Tables 6455}
By PETROCONSULTANTS 5.4, Geneva

11 mid-1976, a statutory 50% screage reduction
took place in the northern offshore rights. Total
ares beld by the various nightholders at the end of
1976 was 1,524 sq ke onshore and 15,592 sq km
sifshore,

A 300km sparker survey carried out s
Texaso's castern offshore area was the only geo-
physical operation reported during 1976,

Whereas there are no complete data available
o the land wildcat drilling, the ofishore activities
have increased considerably compared with 1975,
mainly in the castern offshore area, but also in
the northern offshore. Four mobile deillimg units
were active: Mariner 1L, Par Rutherford Sedco
115, and Western Pavessiter 11, all semisubmersi-
bles. OF & total of 14 wildeats drilled during 1976,
there were 3 gas discovenies. Three of these in the
northern offshore were by the Deminex gronpee
LIS, KK-4-3, and KK+6-2. In the sastern off-
share, the Texaco group tested commertial gas in
Baracuda 1 and Kiskadee . Deminex/Mobil re-
ported gas shows in the sastern offshore well Red
Snapper 1. One oil discovery was reporied from
the Amoto well West Powi 1 off southeast Trini-
dad.

Offshore, about 140 field wells were drilied
during 1976, mainly by Amboo tn tie eastern off-
shore and by Trinmar in the wesiern offshore.
Total hole deilled was about 290000 ft. Complete
information 15 available only for Amoco’s fields
where 13 oil wells, 2 gas completions, and 1 dry
hole were drlled from fixed platforms i the
Poui, Saraasn, and Tesk Helds An sstimated 36
olishore rig-munths were spent during 1976, Very
moomplete data are available Trom the omhore
development drilling. Approximately 100 wells
were drilled in abowt 50 rig-months. Poncpal
land operators were Texaco, Tesorn, and Triaws,

The average crude ol production was 212,215
b/d, only 1.5% below the 1975 level. Amoco has
been the most important oil producer in Trimdad
aceounting for more than hall of the counuy’s oif
ulput. Al of Amoco’s ol Dields are 1 the eastern
offshore area. Unofficial natural gas figures indi-
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cate 3 daily average production of 350 MMcf, of
which 140 MMecl 1 used as fugl, 25 MMef went
ints the petrochemical industry, about 7 MMef
was reinjecied, and almost 180 MMcl was Jost or
fiared.
URUGUAY (Tables 76-71)
By PETROCOMSULTANTS 8.4, Geneva

There were no developments in the righthold-
ing situstion during 1976. Chevron is stifl the only
foreign rightholder with 2 26,000-5q km offshare
block.

Ancap, the state company, contracted a YPF
seismic crew 1o shoot 234 Hine-km in the Artigas
Deparument beiween February 25 and Apnil 28
During April, Cheveon conducted about 0.5 coew-
mionth of marine seismic work from the Ury-
guayan Navy vessel Huravan. The work was con-
ducted by Chevron geolopists using eguipment
contracted from Ocean Research Lud,

‘Wildcat Deiliing

Chevron spudded 2 wildeats off Urugoay dur-
ing 1976 using the Bideford Dolphin seroisubmer-
sible. The first test, Lobo | {TD 8,900 #1), was
located 160 ko off Punta del Este, The second
well, Gaviotin 1 (TD 11910 {1), was 54 km west-
southwest of Lobo L Both wells were abandoned
in basaly and the Bideford Dolphin was moved
back to work for Chevron off Spain. Al the end of
1976, Chevrop was uegotiating with Ancap on
whethier (o continue drilling offshore Uruguay.

VENEZUELA {Figs. 9, 10; Tobles 72-76)

By NEAL B VANMIDDLESWORTH. Venerucian
it Seouting Agency (VOBAY, Caracas; and PETRD-
COMBULTANTS 8.4, Geneva

- dn Jamaary 1976, Venczuela's petroleum indus-
try was mationalized. The former private compa-
nies aooepted o compensation tolaling about $1
billion. The new state pewoleum corporation, Pe-
troven (Peiroleos de Veneruela--PDVEA), is the
holding vompany for the 14 state o companizs
which correspomd 1o the rightholdings snd assety
of respertive former private companies {sce Table

723 When Pewoven took control # became the

Sth largest ol compuny in the workl, with pro-

ducton potential of more than 2.300.000 BOPD,

refining capacity of 1354000 b/d, storage capac
iy of 112 mithon bbl, 6,228 km of oil pipcline and

3059 km of pas line, 193 injection planis, and

personnel of 23,600,

Drifling
Hip-months osled 210 (209w 1973}, for an

averape of 175 nps—¥% or 45% un wildcats and
9.5 or 55% on outpust and development dnlling
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mm The review 1o %B?? pfamm;m
pleum in 31 countries rom South

et k oriuthion
mwmmmammd Argnting mzw:: Porg, and
‘Triridad had increases in uction,

Major increases in ik driling ware axperi-
aﬂmmkrgmnmimmiammnM} Bolivig, Chile,
amanmm Ecuador and Paru had glight decreas-

cmmaa Wam eliorts resulted in signiticant

new discoveries in Bolhda, Brazil, Chile, Colombia,
F'am Trinddad, and Venezuely. Recenl saploraiony
successes in Mexico confinued, B avidenced by the
increass of reserves 1o 16 bitlion bbl from 11 billion bl
esiablished at the end of 1976,

INTRODUCTION (Tables 1-4)

{oformation on petroleum developments from
31 countries in South America, Central America,
the Caribbean, and Mexico is available for the
1977 review. Hydrocarbons were produced in 13
of these countries with total reporied preduction
of 1,685,233,000 bhl of oil. Complete statistics on
gas production are not available, although gas is
produced in some of these countries. Oif produc-
tion for the year 1977 showed a gain. Table }
shows annual oil production from 1973 10 1977,
Daily production for 1977 is shown in Table 2.
Table 3 summarizes exploration activity in party-
months for each country reporting. A summary of
wildeat and development drilling for applicable
Latin American countries is given in Tabie 4

Sigmificant exploration highlights are the fol-
lowing,

1. Argenting: Mew offshore exploration sreas
in the South Adantc were granted to private
companies in early 1978, and new calis for bids
for primary and secondary exploration contracts
should be granted i late 1978,

2. Bolivia: Tesoro discovered the new gas and
oil field of La Vertiente. Qccidenial discovered
the small Techi field and 3 small fields wers dis:
covered by YPFB.

3. Brazil: Important discoveries were made
along the coast of Ceara, Espinto Sanie, and Rio
de Janeiro in the Campos basin.

4. Chile: A new gas field was discovered in the
Springhill districs, and in the Straits of Magellan
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new fields and onshore fidd exiensions were
proven theough deilling of 21 exploratory wells,

5. Colombia: Mine new assoviation conlracis
were signed between Ecopetrol and private com.
panies for a total ares of 2841596 ha. Texacn
made & signilicant discovery in Cartagena 2 (off-
ghore Caribbean), with o cumulative flow of 47,
440 MCFGD from 4 zones. Discoveries were
made by Iatercol in the Sucre ares, and Ecopetrol
in the Middle Magdalena Valley.

6. Guatemala: Shenandoah Wm Chinaja 14,
an exploratory well 12 km northeéast of Rubelsan.
to was dnlled 1o TD of 10,877 [t and produced at
a rate of 6,833 BOPD of 32 10 35° APl oil from 2
zones between 1,651 and 3813 It in the Creta-
ceous Coban Formation, Ol production from the
Rubelsanio field for local consumption and road
building was 48000 bbl. The government ap:
proved 3 12-in.. 200-kim pipeline from Rubelsanto
1o the Caribbean coast.

7. Mexico: A total of 79 exploratory wells was
completed, resulting in 17 new oil fields and 9 gas
fields. Total proved reserves i Mexrico were
placed at 16 billion bbl at year end, which repre-
sents 2 43% increase [rom the 111 billion bbl at
the end of 1976

& Perus dn April 1977, the Transandean pipe-
Line linking the northeastern Onenie Tield 1o the
Pacific voast at Bayovar became operative result
ing in total production excesding 100,000 BOPD
&t year end.

9. Trinidad: Trinidad and Tobapo experienced
a record high level of production with 229,081
BOPD. The increuse was the resull of Amoco's
alfshore production rse from 17,800 BOPD in
1976 1w 1354485 BOPD in 1977,

& Copyoght 1WIE The Amenean. Awocition of Perolesm
Gendogsts. ALl rpiite ressrved

AAPC prants prrmns o - zongle ph g ool (hies arnicle
for reseasch purposes. Other g et el § Yoy thi
1978 Copyoght Law o ;'tmh;i’utcd For more than sne
photocepy of this aricly, wiers should send’ request, aruicle
slenubeanon gumber fsee below), and 5100 per cupy W
Copynighe Clearance Cenier Ing, Une Purk Ave, New York,
MY 0008

Blanuscapt recmved and accepied, Suly 5, 1978

HWreodemtal Baploraton anil Frodusson Col Bakersbield,
Cabdurnn 93308,

Article Meptifiogtiun Mumber
G199 1433 TR DO O 0B08 503 g
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ARGENTINA

Mareele B. Yeigoven, Esso S.A P.A., Buenos Alres, Ase
genting, Jose Alberto Suarez Lynch, Yaumentos
Peiroliferos Fiscales {(YPF), Buenos Alres, Argenting

BAHAMAS

Peirovonsultanits S.A., Geneva, Switgerland

BARBADOS

Roland Umiker, Petroconsultanis 3.A., Genevs, Swit-
zeriand

BELIZE

Peuroconsulianis S.A., Geneva, Switzerdand

BOLIVIA

Jaime Oblitas Garcia, snd Felix limener, Yacimuentos
Peiroliferos Fiscales Bolivianos {YPFB), Santa Cruz,
Buhvia

BRAZIL

Carlos Walier Manahs Campos, Perrobras, Rio de Ja
sieire, Brag

CHILE

Mario Marmo, Empresa  Naoaonal
(ENAPS, Sanuiago, Chile

COLOMBIA

. Valderrama and 1. Velandn, Empress Colombians
de Pewrdleos {Ecopeirol), Bogoa

COSTA RICA

Perrvcomsultants 5A. Geneva, Switzerkand

CUBA

Pryocorsuliants B4, Geneva, Swinzerland

DOMINICAN REPUBLIC

Pesroconsuliants SA., Geneva, Swinzerland

ECUADOR

Bernard D, Fassett, City Ecumiorians Producton (o,
Quito, Ecuador

GUATEMALA

i J, Buss, Shenzadosh Od Corp., Fort Worth, Texay

FHEMNCH GLIANA

B Jlacobsen, Jr., Esso baier-America, Inc, Corsl G
bles, Florua

GUYANA

Peiaconsulants S A, Geseva, Swinerland

HAITY

Peuocansuliants $.A., Geneva, Switzertand

del  Pewroleo

Counter-Memorial of Suriname

2045
HONDURAS
P. Jscobsen, Jr.. Eso Iner-America, doc, Corsl Ga-
JAMAICA
B. M. Wright, Mines snd Geology, Div., Hope Gar-
dens, Kisgston, Jamaics

LESSER ANTILLES

Rolund Umiker, Petroconsultants 5.4, Geneva, Swit-
zerland

MEXICO

Petroconsullants S.A., Geneva, Bwitzerland

NETHERLANDS ANTILLES

Roland Umiker, Peiroconzuliants 5.4, Geneva, Swit-
zerband

MNICARAGUA

Perroconsultants 5.4, Geneva, Switrerlangd

PANAMA

Petrovonsultants §.A., Geneva, Switzerland

PARAGLIAY

Perroconmultanis S.A., Geneva, Switzerland

PERL

Fernando Zubigs ¥ Rivero, Pewrblens del Perd, Limae,

Peru

PUERTO RICO

Roland Umiker, Peoconsuliants S.A., Geneva, Swit-
reriand

EL SALYADOR

Perroconsultanis 5.4, Geneva, Switzerland

SURIMAM

P. Jacobsen, Jr, Esso Inter-Americs, Ing., Coral Ga-
tles, Florida

TRINIDAD AND TOBAGOD

Ministry of Petroleum and Mines, Port of Spain, Trink
dad

URUGUAY

Petroconsultants .4, Geneva, Svatzerland

YEHEZUELA

Neat B VanMiddiesworth, Yeneruelan Oil Scouting
Agency (YOSA), Caraces, Yenezueh, and Petrocon-
suliants S.A, Geneva, Switzerland

ARGENTINA (Fig. 1; Tables 5, 6, 8-12)

Prvate Company Activities by Marcelo K. Yii-
goyen, Esso S.APA.

YPF Acuvites by Jos¢ Alberto Suarer Lynch,
YPF

Ag m the previous Yepori, private aciivities in
Argenuna during the last year were almost neghi-
gibie with only 3 development wells drilled by As-
va £APSA Wih the exception of mdmvidual
production by compasies shown on Table 9, all
other activities by private companies were per-
formed i the capacity of contructors of the state
aif agency and are therefore included in YPF 14-
bies.

Recenily tAprl 1978, offshore exploration ar-
€35 in the South Atlantic were granied lo private
companies, and new calls for bids Tor exploration
and for pnimary and secondary exploitation gon-
fracty 1o be granted duning the current year have

Annex 36
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the 5§ previously designated areas AA, BB, CC. D,
and E.

tn September; the draft of 2 model production.
sharing contract was offered by the government
ta interested foreign companies and their come-
ments were tnvited. In December, the Guatema-
lan Congress passed Decres 96-73, detailing the
terms of the new model contract and the new pe-
troleum law. Al year end this long-awaited legis-
lation was pending presidential signature. Fur-
ther, during December, Decree 66-77 was passed,
whereby & hydrocarbon export fax was defined as
being 2% of the sales price realized.

The Shenandoah and Centram groups continue
to operate under the old Petroleum Code of 1955
{Decree 345).

Geothermal

Guatemala has 22 geothermal prospects. To
date, 3 of these, all in volcanic terrane, have been
investigated by the Insttsto Nacional de
Electrificacion (INDE). Moyuta prospect, located
80 km southeast of Guatemals City, was evaluat:
ed in 1976. The second of 2 wells drilled, INDE-L,
was completed in early 1977 (see 1976 Devel-
opments, AAPG Bullerin, v. 61, p. 1586}, and in-
dicated that the Moyula prospect is a4 senile
stage i the geothermal cycle of reservorr devels

ypEnent.

The Zunil prospect is 106 km west of Guate-
mala Ty and occupies anares of 35 5g km, Prios
1o drilling, 5.2 km and 1.1 km of reflection and
vefraction seismic work, respectively. and 100 sq
km of gravity and magnetic work were acguired
in the area. Five core holes were drilled in 1977,
with a total footage of 4926 {1,5014 my; core
recovery amounted o 60%. Well Z-4, drilled 10
902 11 {275 m), flowed a mixture of hot water and
vapor with 2 bottom-hole temperature of 205°C
{401°F). Optimusm is high and this ares occupies
top priority in INDE’s geothermal program.

A third area, Amititlan prospect. is located 20
km south of Guatemala City between the Pacaya
Volcano and Lake Amatitlan. The numerous hot
springs, known Tor over LODD years, give vivid
testimony 10 the region's geothermal potential
Reconnaissance mapping was begue in May
1977, but was later discontinued owing 1o the
higher priority of the Zunil prospect area.

FREMCH GUIANA (Fig. @)

By P. Jacobsen. Jr., Esso Inter-Amenca ine,

For the decade 196675, EM and Shell (81PM}
jointly were active in gxplonmg mapr manneg
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acreage holdings embracing both French Guiang
waters and ihe neighboring Surinam offshore oy
the west. The original concession aress covered
much or sll of the continental shell, but they aiso
extended in effect indefinitely northward ingy
much deeper waters. The greater part of the Bl
Shell wffort was on the shelf. This emphasis
changed in 1976, when Esso became a paringr
and the aperator in the deeper waler portions of
the concessions, :
in French Guiana, the Esso-Elf-Shell area is
defined on the south by straight-line segments
which correspond approzimaiely to the 200-m
isubath. Elf-Shell retain an adjoining area on the
outer shelf. These 2 blocks comprise the remain-
der of the so-named Guyane marine permit, This
Jieense was originally open-ended on the north,
but with the latest renewal, to September 1980,
the seaward Hmit was fixed at the 2,000-m so-
bath, which for lack of close control is only ap-
prosimately known. Also, the French Guiana-
Surinam boundary has not been formally estab-
lished. For these various reasons, the acreage of
the Esso-EIl-Shell and EU-Shell holdings cannot
b closely stated.

A& coordmated French Guiana-Surinam seis-
mograph survey in 1976 included about 600 kom
in French Guiana waters. A second Esso-opezrat-
ed survey of similar scope was carried out in Au-
gust-Septensber 1977 (by COG). The French Gui-
ana part totaled 1320 km and iook about 2
weeks.

I & reorganization of French state ol compa-
nies during 1976, & resulling new company,
Sociélé Nationale Elfl-Aquitaine (SNEA)replaced
Erap as the nominal titleholder of the Guyane
permit, )

GUYAMA
By Petroconsuliants S.A.

Petroleum Righis

Mo rights are currently held in the country
since Deminex relinguished its offshore license in
Aprit 1977,

Exploration and Drilling

Last sctivity reported from the country wis the
abandonment by Deminex of the ollshore wild-
et Essequibo. 2, at 14280 f1 TO, in the fall of
1976.
HAITE (Tables 7. 3%
By Perrovonsulting 5.4,

Suromary

About 31900 sq km were held on December
31 187Y. by the Crux groupand Hideca. The Cul-
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During 1977, Corporacion de Desarrollos de
Recursos Minerales {CODREMI), a government-
owned company, was sole right holder onshore
and offshore Puerto Rico. Applications filed by
Mobil, Bun, Exxon, Superior Orl, and Kestern In-
ternational Petroleum Operations (KIPO) for §
piocks offshore both north and west of San Juan
were pending at the end of 1977,

Megotiations with these companies await the
completion of the Ambient Impact Statément, the
sertlement of the Puerto Rico offshore junsdic:
don zone, and the enactment of the new Mineral
Law Regulations.

In 1977, the National Scence Foundation cars
ried out a T-month marine seisnric survey, and the
U8, Geological Survey conducted a general hy-
drographic study.

CODREMI reportedly planned for exploratory
deilling onshore garly in 1978,

EL BALYADOR
By Petroconsuliants 5.4

Mo rights are currently held in El Salvador,
The government is reported W have contracted
American and Canadian firms (0 prepare a new
iegisiation,

To autract foreign companies 1o bid for ofl-
shore acreage, the government enacted in 1974 an
offshore legislation, but resuits of the bidding
were unsuccessiul,

Esploration und Dyilling

No actvities related 10 eaploraton for hydro-
carbons were reported for 1977.

SURINAM {Fig. 6}

By P Jacobsen, Jr. Beso inter-Americs Inc.

As deseribed under the paragraphs on French
Guiana, Esso joined the previous partaers B and
Shell (S1PM] 10 1976, and broame the vperator in
the outer ofishore part of the so-called Colmar
Surimame Concession. The sputhern hmit of the
Esso-Elf-Shell area & 730N lar, which concides
roughly with the edge of the continental shelf. In
that sume year EH-Shell relinguished ns remaine
ing on=shelf acreage fo the south.

The northern limit of the Colmar Suniname b
cense is notspecified, but under the 1963 conces-
s apreement with the government. the rights
extend northward “as far s the counlry has or
will have claimy with respect so minerals explocs
tion and exploitation”™ Related 1o the matter of
seuward jurisdicton, the Sunname Parbiament in
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early 1978 legistated a 200-n. nu Bimnt, & step ad-
Joiming countries had taken several years ago.

Neither Surinam's western offshore boundary
with Guyana, nor the eastern boundary with
French Guiana, has been formaily sstablished. A
joint Suriniam and France Boundary Commission
reportedly held several negotiating sessions dur-
ng the year

A coordinated French Guiana and Surmam
seismograph program of 1976 icluded about
2,050 km i Sunnam waters. A second Esso-oper-
ated project of similar scope was made by COG
in 1977, The Surinam coverage was 340 km and
sequired about 10 days.

An ocean-current survey, begun in October
1976, was completed in eatly 1977, o was con-
ducted by E G & © International using the vessel
Stage Horn, sepatately chariered from Tracor Ma-
fine. The current measurements were made ‘on
the Dremerara Rise in water depths 10 1200 m,

Esso, as opevator, spudded a first deep-water
well in Movember (A1) ot NEYIS 07, WA4°07
407, 3,940 1 (3,201 m) of water, SERCO is the
drithing contractor, using the new floating rig
SEDCO 472,

The Paramaribo press reported around mid-
year that the private Venezuela company Sovie-
dad Anonima Pelrolers Las Mercedes bad been
granted 8 120.000-ha. onshore concession toward
the northwestern part of the country. A program
of shallow drilling was to have begun within 2 few
months, presumably o evaluate heavy-oil ocour-
rences on'the coastal plain brst known in the mid-
die 1960s. Commencenient of these activities hud
aot yet been announced at year end.

Bouxste mining and processing continue 1o he
Surinam’s major industry, and efforts toward de-
velopment of further bauxite deposits and other
manersl resources are also progressing. Of partic-
ular mierest s & major government undertaking
tkanown collectively as the West Suriname Proj-
eeilan the northwestern pary of the country, The
project 5 amed principally: at eventual eaploia-
tion of 4 relabvely low grade but sxtensive baux-
ite Bind of some vears ape in the rather remote
Bakhuys Mountains. Access roads, a rathosd,
amd a large hydrodectric installadon are in vary-
g stages of constrsetion or planmng

Note= W 1ake this opporiuniy 1 express re.
geet w1 having omulted, through oversight, the
1976 Sunnam and French Guung reporis pre-
pared by Poducobsen of Base Inter-America

TRINHDAD (Fip, 3 Tabley 5.7, 4550

By Trnwdad Muusiey of Petroleom and Mines
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opments in South America, Central America,

Mexico, and Caribbean Area In 1978

Abstract The review for 1878 mmg& idormation
mpsirmmwmm 30 counl frowns South
W the Caribbean ams.
Mmmwnmmmwmmm
for a tolel reported production of 1 202 457 218 bbl of
oil. Statistics on production ware not available tor
all countries 80 total production could nol be de-
tarmined. i rinidad, Peru, Ecuador, and Bar-
bados had increases in production. A summary on
Maxico is included but, in the future, Mexico will be
mwmﬂgﬂ&: Nmﬂsm%@m i
aases in development ngmraaxw o
enced in Barbados, Brazil, Colombia, Trinidad, Ecua-
dor, and Peru, Chile and Venezusls had slight de-
creases.

INTRODUCTION (Tables 1-7)

Information on petroleum developments from
30 countries in South America, Central America,
and the Caribbean is available for the 1978 re-
view. Hydrocarbons were produced in 12 of these
countries with total reporied production of 1,292,
427,218 bbl of oil. Complete statistics on gas pro-
duction are not available, although gas is pro-
duced in some of these countries. Table | shows
arinual oil production from 1974 w0 1978. Daily
production for 1978 is shown in Table 2. Table 3
summarizes exploration activity in party-months
for each country reporting. A summary of wildeat
and development drilling for applicable Latin
American countries is given in Table 4. Available
gas production stauistics are given in Table 5. A
detailed summary of completion and exploration
15 shown in Tables 6 and 7.

Significant exploration highlights are the fol-
lowing,

1. Argenting: Continued exploratory efforts
the South Mendoza-Neuquen basin resulied in
discovery of 11 new oil and gas ficlds.

2, Branl: The first compoercial discovery in the
Alte Amazonas basin, 700 km southeast of Ma-
naus, was made with the well 1-JR-1-AM produc.
ing 260,000 cu m gas/day on & Yein. choke.

3. Guatemala: Three new vontract areas for ex-
ploration rights were granted 1o 0l companies
during 1978,

4. Peru: An all-time production record of 186,
877 BOPD was reached in Movember owing
wosthy W the throughpot of Occidentals new
northern branch feeder line becoming operational
in early 1978

5, Trinidad: Oil production in Trindad and
Tobiago reached a new high in February of 240,
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333 b/d largely because of Amuce’s maximum
production jevel of 148,590 b/d.
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CHILE S VEMEZUELA

René Avalos, Empress Macional deol Petrdleo (EMAP),  Mesl B, VasMiddiesworth, Vensuslan Oi Scouting
W, Lhile Agency (VOSA), Carncas, Venezacls

COLOMBIA

R. Valderrama and J. Velandia, Empresa Colombisos  ARGENTINA (Tables §-12; Fig. 1)

m%rm (Ecoperrol), Bogots Private Company Activities by Marcelo R. Yri-

Wﬂs 8.A., Geneva, Switzerland

VBA

Pewroconsuliants 5.4, Geneve, Switzerland

DOMINICAN REPUBLIC

Petroconsultants $.A., Geneva, Switterland

ECUADOR

Berngrd D Fassent, Oy Ecustorians Producion Co.,
#to, Ecasdor

{uito, Ecul

GUATEMALA

Justo Ferpdnder, Petromays, S.A. Guatemals City,
Guatemals

FRENCH GUIANA

#, Jacobsen, Jr., Bsso Inter-America o, Coral Gables,
Floride; Petroconsultants 5.4, Genevs, Switzeriand

GUYANA

Petroconsultants 8.4, Genova, Bwitzerland

HaAITL

Pewsconsullants S.A., Geneva, Switzerland

HONDURAS .

P Jacobsen, Jr, Esso Inter-Americs, Inc, Corsl Ga-
bles, Florida; Paroconsuitants 5.4, Geneva, Switier
jand

JAMAICA

Petroconsuliants S.A., Geneva, Switzerland

LESSER ANTILLES

Boland Umiker, Peiroconsuliants 5.A., Geneva, Swit-
weriand

MEXICG

Perroconsubants 5.A., Gepevs, Bwitzerland

MNETHERLANDS ANTILLES

Roland Umiker, Perroconsulans 5.4, Genevs, Bwit-
zeriand

RICARAGUA

“Petroconsultants 8.4, Geneova, Swizerland

PANAMA

Fetrovonsultanis 5.4, Geneva, Switzerland

PARAGUAY

¥. Jacobsen, Jr., Easo Inter-America, Inc., Coral Ga-
bles, Florids: Perccomsulitant S.A., Genovn, Switzer-
land

PERLU

Fernando Zufiga v Rivers, Petsdlens del Pertt, Lima,
Peru; Peproconsuliants S.A., Geneva, Switzerland

PUERTO RICO

Rotend Umiker, Petroconsgltanis 5.4, Geneva, Swit-
zesiand

EL SALVADOR

Beiroconsuitants 5.4, Geneva, Switzetland

SURINAM

P. Jzcobsen, Jr., Esw Iniee-America, Inc, Coral Ga-
bles, Florida; Petroconsulianis 5.4, Geneva, Switzer-
land

TRIMNIDAD AND TOBAGO

Midistry of Petroleum and Mines, Port of Spain, Trini-
dad

HRUGUAY )
Peiroronsultlants 2.4, Geneva, Switzerland

poyen; YPF Activities by Juan A. Robbiano

Petroleum exploration activily in Argentina by
YPF (siate owned) during 1978 was located in
onshore and offshore sedimentary basins. The
msin exploration program was in South Mendo-
za~Meuquén basin, and resulted in discovery of
11 new o1l and gas fields. Exploration efforts have
confirmed the oil possibilities of the western re-
gion of the Golfo San Jorge basin. Puesto Quire-
ga x-1 and Paso Rio Mayo were 2 sipnilicant
new-field: wildeats. Explorstory drilling in the
Golfo San Jorge offshore discovered noncommer-
cial oil and pas.

An extensive program ol seismic onshore and
offshore marine work was carried out during
1978. A total of 20,901 km of weismic survey was

i,

Wildeat drilling by YPF doring 1978 totaled
254477 m, development drilling totaled 1,440,335
m, for an overall total of 1,694,812 m drilled.

During 1978, 766 development wells were com-
pleted, mcluding 646 oil wells, 20 pas welis, 89 dry
holes, and 11 injection wells.

Total oil production was 26009577 cu m, 4.7%
ahove production of the previous year. Oil pro-
duction averaged 71,25% cu m/day. Total gas pro-
duction during the year smounted 10 11,468,81
7.682 ¢u mi. Proved ol reserves are now estimated
at JB5507.000 ¢y m and gas reserves reached a

“wolume of 432 320 million co m. <~ -

A risk contract was negotiated between YPF
and TowhDemines-Bridas-Arfrance for explora-
1ion and exploitation of an offshore drea m the
Ausiral basin. The area under contract is 10,653
sq km, and it extends seaward from the Twrra del
Fuegoe shoreline to 67°W on the Atlantic plat-
torm.

Private company activities (independent of
YPF, the state oi} company) during 1978 were of
small significance, with only 7 development wells
drilled and no wildcats, The amount of crude odl
produced by private companies was also small
However, during 1978, private companies were 4
relatively mignificant factor in overall sctivities as
contractors to YPF in many primary and second-
ary esploitation operations or under risk cons
wracts (Risk Contract Law No, 21778 was enscled
wn April 19781 As these contract operations will
be reported by YPF in its annual statistics, no
further reference is made here,
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under certain conditions. SGU's properties include
a 25% undivided interest in the Guatemalan ex-
ploration Rights 87 through 92, a 37.5% beneficial
interest in production from the Rubelsanto oil
field, and a 30% beneficial interest in any produc-
tion from the remaining rights. Closing date for
the contract of sale is July 31, 1979,

Hispanoll Activities

Hispanoil area AA is located in the Alta
Verapaz/Petén Departments east of and contigu-
ous to Basic's rights. Two crews conducted field
geology in the southern and western mountains of
Guatemala in October and ‘Movember, and in
area AA in December. Western Geophysical and
COG were awarded the contracts for the =500
km Vibroseis and =200 km portable seismic pro-
grams, respectively. Traverse culling was begun
in December for the Vibroseis program, while
portable work was scheduled for early 1979, His-
panoil intended 1o spud its first well in the last
third of 1975

Gty Activities

Getty area BB is also Jocated m the Alla
YVerapaz/Petén Deparunents east of and bor-
dering the Hispanoil area. Activities began m
mid-year and 6 pariy-months of field geology and
seismic were reported. Geny's 500 to 750 km Vi
broseis program is being conducted by Western
Cieophysical party V-10. Progress during 1978 in.
cluded 300 ko of 24-fold seismic, and surface
geologic work slong the seismic lines and some
rivers, Getty plans to spud ite first well by
midyear 1979,

Ceoream Activiiies
Summary from Petroconsuitants A,

The government granted a Z-year extension un-
il April 4, 1980, of the exploration period for
Rights 93 through 97. Rights 82 through 85 were
not renewed,

About 75 km of land seismic was shot by West-
ern Geophysical in Righis 82, 84, and 97. Addi-
tienally, Petty Ray shot about 300 km of manne
seismic in Lake Izabal in Righis 93, 94, and 97
under Arco’s supervision, Arco signed an agree-
ment 10 conduct seismuc work al its own nsk i
order to make g decision whether to drill a well 1o
earn an interest in the Centram area. However,
&mz did not excercise its option alter the seismic
work,

Geothermal

Information provided by Hugo R. Bethancoury,
INDE
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The Institulo MNacional de Electrificacion
(IMDE} continued work on the Zunil and
Amatitlin prospects Jocated 105 km west and 20
km south of Guatemala City. Preliminary explo-
ration work was also carried out in San Marcos,
Momostenango, and Solold areas located 143,
105, and 75 km west of Guatemala City.

Work continved in the Zunil prospect woling
£3 =g km of gravity and 100 sq km of magnetic
work. About 8,961 chemical analyses were con-
ducted on 602 samples taken from vapor-flowing
wells and surface springs. Samples from wells 2-2,
Z-4, and. Z-6 indicate 0.15, 0.03%, and 0.13% by
volume of noncondensable gases, which are con-
sidered highly satisfactory regarding plant con-
struction design. Phase 1], or drilling of deep
weills, ‘was started ancluding the drilling ol re-
duced-diameter holes in wells drilled wm 1977,
Wells 2.2 (TD 647 m), Z-5, 26, and Z-B were
completed, and wells Z-7 and Z-9 are nearly a1
completion. Total footage drilled and/or cored
was 1,310 m. Core recovery ranged from 60 o
0%, Maximum recorded temperaiures were re:
spectively 257, 175, 1537, and 187°C in wells 2.7,
Z-3, Z5, and Z°7. Wells 23, Z:4, and Z-6 are
flowing 3 mixture of hot water and vapor.

Work on the Amatitlin prospect included sur-
face peologic mapping and locaton of bot

. springs,. 10 5g km of gravity, and 140 sq km of

magneiometry. About 3481 chemical analyses
were carcied out in 277 samples Irom hot sprmgs
and existing wells,

In addivion, peologic-geochmmical reoonnais
sange work was done on the geothermal zones of
San’ Murcos, and geochemical sampling in the
Momosienango, Abtlan, Nuevs Sants Rosa, and
Mahuslate river; samples were anlayzed with 388
chemical analyses.

FREMCH GUIANA {Tuble 48; Fig. 11}
By P. Jacobsen, Jr.

The major activity was drilling of the desp-wa-
ter gaplomatory well FG2-1 by Esso, as operator,
with partners Bl Shell (SIPM), and EURA-
FREP. The test was dry and abandoned {Table
48). The drilling was done by the floating rig Sed-
co-d 72, specially outlitted for work in deeper wat
ters. The ship came 10 French Guiana ot midyear
from u similar operation in the adjoining Suninam
offshore,

There was no geophysical work m 1978

Esso inereused s eguity in both the French
CGuiana off-shell ares and the assutiated Sunmam
holdings. from 33%% 1o 453%, this bevag 2n option
under the global 1975 larmeim agreement.

EH and Shell continue tw hold their separate
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interest in on-shell acreage. There was no activity
for that area dunng the year,

GUYANA
By Petroconsultants S.A.

Mo rights are currently held in the country and
no recent application was reporied. A 16,213-sq
km offshore oil prospecting license heid by the
German Deminex was relinquished about April
1977, A bill was issued in late 1978 by the govern-
ment to prepare for establishment of a state-
owned company, the Guyana Petrolenm Corp., 1o
be responsible for promoting oil exploration in
the country and controlling downstream opera-
tions.

Mo exploration or drilling activity took place in
1978

HAITY

By Petroconsuliants 5.A.
Rightholdiog Situstion )

More than 4,800 sq km was held in the fall of
1978 by 2 companies, the Linited States Crux and
the Venezuelan Hidecs. As during previons years,
only very scanty information was received on the
rightholding situation.

Agreement with Hideca extended—The explota
tion permit held by Hideca since October 8, 1976,
expired in August 1978 but was extended without
new ierms being known. It appears that most
acreage originally granted (27,900 sq km} was re-
linguished and that one block (Block A} was re-
tained in an onshore area extending north of the
Etang Saumatre and probably corresponding 1o
the” Artibohite basin. Information: received - in
March 1979 from Hideca mentions that the com-
pany is commitied to undertake additional work
and is looking for a farmout to deill 1 or several
tests.

Crux relinguishment—Contrary 1o our 1977 an-
nual review, the Cul de Sac block was not relin-
quished in 1977, but the block Plaine du Nord
was relinquished in 1978. The acreape held by the
company at the end of 1978 was 4,826 sq km.

Hideco—During 1977, Hideca conducted sur-
face geologic studies including mapping with
Landsat data. In addition, land gravimetry mea-
surements were made on a surface covering ap-
proximately 30 sq km. Areas surveyed are mainly
located near Thomassique {(Plaine Centrale basin}
and Mirebalais {Artibonite basin}.

Surface geology and review work were con-
ducted during 1978

Counter-Memorial of Suriname
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Wildest Drilling
No drilling activity 100k place during 1978 and
pone is planned for the near future.

HONDURAS (Table 49; Fig. 12
By P. Jacobsen, Jr.

Exploration activity was mainly directed 10
marine acreage granted in 1977 and early 1978 off
the north coast of the country. Detailed seismo-
graph surveys were carried out by Esso and Texa-
co/Amerada. Esso drilled 2 exploratory wells,
both abandoned dry.

Acreage holdings at year end are shown in Fip-
ure 12 Anschutz holds 590,000 ha., Esso 611,000,
and Texaco/Amerada 179,000, The Esso acreage
is of 7 types: 2 southerly blocks, largely on the
continental shelf, which are former Mational Re-
serves areas awarded in competitive bidding, and
with specific work commitments; and adjoining
on the north, a belt of off-shell parcels held under
the more general terms of the petroleum law. The
Texsco/Amerada  block was also  awarded
through competitive bidding. The 2 Anschutz
concessions are held wnder the regular terms of
the petroloum law.

The Honduras Mines & Hydrocarbons office
reports that the various other applications or con-
cessions shows in Iast year's review are now with.
out sffect. All of these areas had been inactive for
several years,

Esso carnied out a 3,230-km seismograph sur-
vey early in the year, including some coverage on
the eastern Anschulz concession. Texaco/Amera-
da ran & 780-km program near year end. These
surveys were made by the respective company
geopnysical ships Kirsten Brave {Esso) and Per:
cheron (Téxacok :

To complement its offshore studies, Esso head-
ed & l-month reconnaissance geologic effort on
the mainland. This was a cooperative project with
the Mines & Hydrocarbons Office; both Esso and
government geologists participated.

The exploration driling by Esso is summarized
in Table 49, This Z-well program completed the
company’s work commitments under the conces-
sion contract for the 2 “National Reserves”
blocks.

JAMAICA
By Peiroconsuliants S.A.
Hightholding Simmation

No petroleum rights have been valid in Jamas-
ca since Apnl 1975, when the Weaver group bi-
censes were terminated. However, the govern-
ment plans to offer olfshore blocks in the Pedro
Bank area n carly 1979,
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Production

For the first time since 1962, the couniry agdin
produced from March 1978 more crude oil than
the domestic consumption, which currently aver-
ages about 130,000 BOPD. 7

An all-time record was reached in Movember
with a daily average of 186877 bbl, whereas the
year's average was 153,089 BOPD, 66.7% more
than during 1977 with 91,859 BOPD. This in-
crease of production was maiply due to the
throughput of Occidental’s new northern branch
feeder line which became fully operational in car-
Iy 1978, At year end, Occidental production aver-
aged about 100,000 BOPD of which 50% is ex-

ried.

Petropery may also siep up oil production i
the northern jungle fields alter the completion of
the Bi<km spur line from the Pavayacu field 1o
Corrientes (Trompeteros field),

The new transport facilivies allowed production
1o start from several Occidental and Petropery
fields (Capahuari North and South, Carmen, Shi-
viyacu Northeast, Huayuri South, and Tambo for
Occidental; Pavayacu, Yanayscu, and Capirona
for Petroperu}.

It is reported that 1979 crude oil production
will pass the 200,000-BOPD mark after Occiden-
tal starts additional production from 1-A and 1-B
block fields. 1t is expected that the first results
from the Occidental-Bridas group’s secondary re-
covery project in the northwestern area will be
obtained 1 2 years or more.

Peru will be exporting about 48,000 b/d of
crude oil in the first quarter of 1979 of which
about 30,000 bbl belongs to Petroperu. Exporls
are expecied 10 increase by another 20,000 b/dan
_ the, second quarter whep the. capacuy of
Occidental’s feeder line will be increased with the
completion of boosier station.

PUERTO RICO
By Roland Umiker

During 1978, CODREMI {Corporacion de De-
sarrollos de Recursos Minerales) a government-
owned company. was sole nghtholder onshore
and offshore Puerto Rico. The only exploration
activity reported was carried out by the US, Gen-
logical Survey, which conducted manne geologic
and hydrologic studies, together with shallow
seismic work. CODREMI has plans to shoot seis-
mic surveys over 2 previously oathned structures
agar Dorado, between San Joan and Vegs Bapa
drilling will follow subsequenmtly,

EL SALVADOR
By Peiroconsublanis S A,
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Mo rights are currently beld n Bl Salvadon
Lasi actvities reported in the country conmsted
ol geophysical surveys {seismic snd air magne-
tomeier) carned out in 1974 over the Pacific shelf
and sponsored by the Usited Nations aad the
goverament of El Salvador.

In 1976, the govermment initiated a reevalua-
tion of the Pacific offshore with the technical as-
sistance of ARPEL {Latin Aserica state oil com-
panies) and Colombian Ecopetrol. No wells have
;wr been dulied for hydrocarbons in Bl Salva-

o

SURINAM (Table 77; #ig. 11
By P. Jacobsen, Jr.

The major activity in Surisam was completion
of the deepowater exploratory well AL by Euso
(a5 operator), with partners EY, Shell (SIPM). and
EURAFREP. This 1est was dry and sbandoned,
At the end of January 1979 she companies made
an obligaiory relinquishment of aceeage, in the
sothwesters part of the juintly held area (Fig
113. A concession 1o private Yenezuelan inlerests
for evaluadon and exploitation of kaown shaliow
heavy-oil deposits on the northwestern coastal
plain has been under consideration by the gov-
ernment since 1977, but po final action has yot
been taken. There was no geophysical activity in
Surinam during 1978,

The AZ-Y wildeat (coordinates 8°16722°N, 54°
D7°42" Wy was the Hirst weil drilied by the floating
rig Sedeo-472, especiatly enginecred for work in
deeper waters: When spudded in late 1977, the
wildeat set & water-depth record (3940 §t, 1201
m} for the industry. Dnilled on a seismic focation,
the A2-1 bottomed 1 Neocomian at 2 total depth
of 16,173 f1 (4,929 m},

The acreage rebinguishment (386,000 hal) was
m compliance with reductions at 4-vear intérvals
supulated by the concession contract {(Colmar
Agresment}.

In exercise of an vption under the 1975 formean
agreernent, Esso mcreased 113 sguity in both the
Surinam and the assocmted French Guana hold-
ings from the original 339W%: 1w 45%.

TRINIDAD {Tables 60533
By Trmadud Mantstry of Peirpleum and Mines

Crude 1 Production

Ot production  in Tanidad and Tobage
reached the hiphest Jevel ever attained w Febru-
ary of 1978, 240,333 b7d. This peak i prodiction
vomided wath the Amocn Tonidad Od Coomaxe
mum producton level of 148590 BOPD aad pro-
duction for thus yesr was B3.7 andlion bbl for an
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Table 43. Eousdor Contrser Aveas {in Heotares) Table 45, Guatemsls Geologic 3nd
Geophysiont Exploration in 1978
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