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PETROLEUM DEVELOPMENTS IN S30UTH AMERICA
' AND CARIBBEAN AREA IN 1959

E. W. CLARK®

Mew ¥ork, N. Y.

ABSTRACT

Exploration and production activities in 1959 were stimulated in Argentiva and Brazil, ina

inspired effort 1o achieve sell

olitically

sufficiency in petroleum, but were depressed in Venezuela, which sells the

bulk of its production in competition with other major producing areas of the world. . .

0 South America as 8 whole, crode ofl productionin 1959 was 3,244 900 b/d, only fractionally higher
than in 1957, There were ap%umkmm‘ a5 compared with 1957, in Argenting, Brazil, Colombin,
and Trinidad, totalling 113,100 b/d; this was offset by o deernase of 69,000 b/d in Venesuelan production,

Exploration attivities were masintained at a high Jevel in Bragil, Argenting, Bolivia, snd Colombia bat
decreased considerably in Venesela, where lurge concession areas were voluntarily surrendered.

IRTRODQCTION

Exploration activities in 1959 were carvied out
against a generally depressing background of
chronic world oversupply of petroleum, which has
every appearance of contiouing for some years.
In Venezuela, there has been a severs curtailment
of exploratory activities, arising partly out of this
general state of affairs but doubtiess also resulting
from the increased taxes imposed in 1958 as well
as official insistence that private enterprise will
not be granted new areas for oil development in
the future. By contrast, exploration is being vigor-
ously pursued in some other countriesof the sub-
continent, particularly in Brazil and Argenting,
mainly in an effort to bridge the wide gaps which
exist between oil production and consumption in
these countries. Substantial progress & being
made in both cases.

Crude-oll production in South Americs, in-
cluding the island of Trinidad, averaged 1,244 900
b/d during 1959, representing sbout 179, of the
world’s production during the year. The consump-
tion of petroleus in South America, on a crudes
eqpuivalent basis, amounted to moughly 1 million
b/d; the area was therefore a net exporier of more
than 2 million b/d of peteoleum during 1939,

South American ontpul of crude wag almost
6% higher in 1959 than in 1958, but only 1}%
greater than in 1957, A high proportios of the
production continued to come from Veneauela,
which contributed B389, of the 1otal during
1959, compared with 86,89 in 1957, Colombia
remained the second largest produces in 1959 and
Argenting touk third place from Trinidad.

In Central America, exclusive of Mexico, and

¢ Manuseript received, Apcil 27, 1960,
* Shell O Company.

in the Caribbean islands, the only regular prodyg
tion of crude oil was in Cuba, which averagey
560 b/d in 1959,

The following table shows the annual crudeod
production of South American countries during
the past 3 years, and also their cumulative pra
duction to the beginning of 1960,
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HIGHLIGHTS

Following are some highlights of petroleum
developments in South and Central America
during 1959

In Venezuela, there was much less exploratory
and drilling activity than in 1958, and consider-
able concession acreage was surrendered by the
operatars. Geophysical exploration decreased o
fess than hall the previous year and the pumber
of active deilling rigs fell from B0 in the fHrst
guarier of 1959 to 55 in the fourth. Production
averaged 2,711,000 b/d in 1959, which was higher
than in 1958 but somewhat less than in 1557,
Important discoveries were made in Lake Mars-
caibiy om concessions granted in 1936 and 1957,
and also in Eastern Venesuela: in general, these
new pools were in the vicinity of existing ol Belds.
The results of wildeat deilling in the Barious
basin were disappointing. “

In Colombia, there was a considerable increase
i exploratory drilling in 1959, but the results
were not particularly encovraging, although o
fair discovery was made in the Middle Magdalens
Valley, Crude-oil production increased appreci-
ably as compared with 1958,

In Arvgemting, drilling and pipeline construe
tion activities increased, largely s o result of
tontracts with various foreign operators and b
mancial groups made in 1958 and 1959, These
Activities were already reflected i o substantial
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increase in preduction. Considerable areas are
also subject to exploration under some of these
contracts.

In Trinidad, the scope of vil-industry opera-
tions in 1959 was much the same as in 1958, al-
though. there was some increase in crude-vil pro-
duction and footsge drilled. A unique operation
was the drilling of an offshore discovery well from
a floating barge and later successiully completing
the well to the surlace.,

In Brazil, the massive exploratory effort con.
tined in all msjor sedimentary busing, and there
was increased emphasis on exploratory and devel-
opment drilliag. New oil pools were discovered
in the Recbncave basin and there were promising
indications of production in two other sedimen-
tary basins. Crude production reached 76,000 h/d
by the end of 1959, which was almost triple the
vate in 19587, and proved reserves probably passed
the half-billion-barvel mark.

In Peru, a considerable area of petroleam con-
cessions is being surrendered in the Marafon
basin, as the result of disappointments in wildeat
drilling. In the producing areas of the Pacific
Coast, development drilling was resumed about
mid-year, after the government granted s measure
of relief in controlled product prices, but crode
production in 1959 was less than in 1958 due 10
fewer well completions.

In Central America, petroloum. exploration
activity was characterized mainly by seismic
surveys and the drilling of wildeat ‘wells. No
significant ol or gas discoveries were made and
the resulis so far appear to be rather disappoint-
ing.

In Cubs, there has been no significant ol or
gas discovery since 1954, and exploration activity
vontinued to decline, The svactment of 2 new
petrolewm law, which included extremely high
government royaltivs and drastic lmitation of
guncession areas, resubted in the complete cvssas
tion of exploration activity by private enterprise,
A government oil agency has beeh set up 1o carry
out suchactivities iy the future.

Venpzuets {Figs. 1, 2, 3, Table A)
By Mear B Van Mpsieswowrnr, Vesezuslss (i
Seouting Agency, Laraeus
Crude-nil production in Venezuela in 1959
totalied 1,001 000,000 Lbls, (2700000 bAd), a
6,49, increase over the 2,006,000 b/d of 1958 and
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Propucrion 1w Ecoavor (v Barszis)

0sE

] Lommsdaives to

Dec. 31, 1939

S Ecusdodan Dilfields 1ad, 2,409,177 2,256,077 61,952,767

A dek Eruador, S.A. 574,789 310,735 16,010,014
Caroling Ol Lomgmny 200, 140 150, 2.916,175°
Perropokis Oif Company 46,128 50,574 1,473,706

Foncepeinn Ecusdorian Oificds 36,500 4,547 150,443
3,887,154 7,813,292 77,855, 18

» Prsibly incomplite sd sublect 1o

{yﬁmanihs in surface exploration. 7,265 sq.
. in Western Ecuador were covered by aerial
ghowgmphy,gnﬁﬁ stations on concession bound-
aries were surveyed and monumented; of these
5 stations within the Daule concession were fixed
by Telurometer survey. OF 5 exploratory wells
grilied, 3 were on the Engungs concession; all
were iity holes.

California Ecuador Petroleum Company vir-
sually completed its gealogical mapping program
1o coastal Ecuador and spent most of the year in
the geological and geophysical evaluation of its
concessions. During the year the company ac
quired additional 109,000 acres ofishore to bring
s toral concession holdings o approximately
2,875,000 scres. The fiest of 3 offshore stratic
graphic tests, South Ancon No. 1, was drilled on
# selsmic steucture and plugged and abandoned in
the Azucar 5t 4,499 {0 as 8 significant dry hole.
The second ofishore wildear Gollo No. |, was
drilling at 3,166 ft at the end of the year.

Copvrenion Sumsany ror 1959

o Gos Dy Teml g
Explor, welly it foi] &% # Wi
Devel, wells 31t it i1 22 93

* % ogadly 0005500 f1, 3 welly 30004000 fr, | olflshore well
448 11
UHE wlly 20005, 100 11, 11 wells 30004000 11, ¥ owells 1,500~
i 1)
FEE3G B deep,

Brivisn Gurana
By Y. Bowias, California Exploration Company, San
Francisoe, Ualforni
At the beginning of the varrent year, the Cal-
Hornin O Company (Brivsh Guisna) Limied
bolds concession Fighis on approximaiely 16,000
s of coastal and ofishore British Gusana,
Duting the latter part of 1958 o marine seismic
suryey was cunducted on the offshore purtion of
thediceneed uren. Mo further fick! operations were
wonducted i this concossion during 1959,

Cosrs Rica {Fig 14

Panaua, Nicasacua, Ex Sapvapon, anp

Honpuras

By Henr Wouaies, Usion O Company of Califormia,
San Jost, Costa Rica

Costa Bica

Disalting of the proposed petroleum law was not
completed and the Compania Petrolera de Costa
Rica, Lida, {Union Ol Company of California}
reraained the sole operating exploration group in
Costa Rica during 1959,

Operations were continued under a joint agree-
ment with Gulf O Corporation, entered inio in
September, 1958, whereby Gulf will earn 4n un-
divided 507, interest i Union's holdings both in
Costa Ricaand Panami. Cla, Petrolers continued
as the eperatorn

Two exploration wells and a corethole were
drilled in 1959, Parisming CH-1 was drilled on g
seismic high 1o a depth of 1,135 fL s upper Mio-
cene shale during Apdl Porvenir N® 1 was spud-
ded May 15 on 2 suriace anticline, and was abans
doried July 3 a0 6,755 {6, a5 a result of stuck deill
pipe. Limdn N® 1 was spudded on October 14 and
was abandoned on December 20 at total depth of
10,181 fr. At the end of the year, preparations
were being made 1o wove Drilexco’s Oftwell 96
rig 10 Tigre N® 1 and gsaccess road fo this loea.
tion was under construction,

During 1959, one geologital party spent 5
months B the Buld, detailing suariace sirnclurey
in Limon Province, The reflection seismogruph
survey, started during the previous year, was
completed about id-March, 1939 The United
Geophysies! Company Ine. party made & cheche
survey svross several Ddicated surface anticlines
wid mapnciometer highs in Limdn Provisoy, in-
cheding some offshore extensions, Total length of
sedsrme profile for the entiee operation wiy 164
Rens.y about 779 of this was dene off the cosst,
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PETROLEUM DEVELOPMENTS IN 50UTH AMERICA
AND CARIBBEAN AREA IN 1960

E. W. CLARK ET AL>
New York, N. Y.

ABSTRACT
Exploration activities continued at a high level in Argentina and Brazil, but declined practically to

# standstil] in Venesuela:

South American production of crude aversged slmost 3,500,000 b/d in 1960, and was 5% higher
than in 1959; most of the Increase came from Venezuels, Argenting, and Brazil,

The Governinent of Venezuela set up an agency to operate ds a putional ofl compuny, thus Inereasing
to eight the number of governments in the Western Hemisphere participating divectly in petroleum ex-

ploration and production operations by this means.

IntropucTion

In general, the exploration and groduction
operations of the oil industry in South America
continued to grow in 1960, although the emphasis
varied from one country to another, mainly in
resgonse to politically generated influences, For
the continent as a whole, ¢rude-gil production
averaged 3,474,100 b/d during 1960, an increase
of 175,500 b/d or 3%, as compared with 1933, It
is & fair assumption that proved reserves in-
creased proportionally.

If the demand for petrolevum productsin South
America had been satisfed entirely from indig
encus crude, there would have been an export-
able surplus of about 2,500,000 b/d of crude in
1960, As it was, however, significant quantities of
Middle Eastern and Russian oils were imported
into spime South American countries havingcrude
deficiencies, thus increasing the guantity of South
American crude seeking markess in North America
and Western Europe.

The following table shows the annual crude oil
production of individual countries in the last

Propvonon or Ceope O

{Thousands of Barrels)
1938 fiit 1960 Cumsloiive
Venenipls 931,060 1,011,000 1,041,677 13,803,000
ting 35,709 44,578 3,846 ;

Colombia 36,587 53,332 51866 943,516
Frinidad 37,383 10,919 42,357 120,216
Hrasi 18,923 24,505 35,563 05,505
Pery 18,732 17,733 19,258 BIR. 477
Chile 4,588 6,423 7,231 35,031

Bolivis 3,436 3,10 3,50 28,4
Ecundor 3,187 7.823 2.7 8,652
Total 120,492 3204484 1,270,080 17,180,467

The daily average production and the change
from 1959 o 1960 were as shown below,
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Venuayels 2,506.0 2.0 2,848.1 75,1 3.7

ot i gion: "174.8 5.4 4.8

nbin 127.6 186.1 152.1 6.8 4.1

Trinidad 1.3 118.7 135.7 5.8 4.3

Brazll 5.5 81.1 87.% .1 *®.2

Perw £1.3 48.8 538 4.8 8.2

Chile 5.3 1.6 0.3 2.3 119

Bolivia 8.4 8.7 9.4 i.4 322

Eruaidor 8.7 7.7 (| 0.5 (3.9}

Totat 3.010.3 3,398.8 34881 175.5 3.5%
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of gun perforation, both in recompletions and in
the original completion of wells.

Tennessee del Ecuador terminated its second
year of operation in western Ecnador alter hav-
ing completed 5 wildeat ventures as dry holes, 2
being located north of Guayaquil; 3 development
wells were completed as marginal producers. Twe
to three field parties have been active In surface
exploration, completing 26 party-months.

In the coastal areas of western Ecuador, 4,764
sq. km. were covered by uerial photography; 7
stations on concession boundaries were surveyed
and monumented, completing the marking of con-
cessions fotalling 1,288,577 hectares in western
Ecuador.

California Ecuador Petroleum Company com-
pleted two offshore tests during the year. Golfo
No. 1 was abandoned at 4,107 {1, with significant
shows in the Azucar sandstone, and Santa Clara
No. 1 was abandoned and plugged at 2 depth of
4,987 ft. This company ceased active operations
in Ecuador in July and has now been reduced to a
small organization in Quito,
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a reconnaissance gravity sutvey covering the on-
shore coastal area. No further field operations
were conducted during the term of the license.

Guaresara ano Briris Honouras (Figs. 16,17}

By H. H. Wisok, Petroleum Investments (Overseds)
Gruaternala

GUATEMALA

During 1960 the tempo of exploration in the
Petén carbonate province of northern Guatemala
slowed down considerably.

One drilling string of tools was kept per-
manently in this ares by Ohio who completed
Chinajd No. 1 as a dry hole and then drilled a
second dry hole at San Romén No. 1. Atlantic
introduced a rotary rig for one month with
which it deepened the cable-tool hole at San
Francisco; this well was also abandoned as a dry
hole.

One portable Rayflex seismic crew completed
5% party-months of detailing for Delhi-Taylor

Courrzrion Susmazy, Ecvavog, 1960

Todal

b

a&h
o 4 wells §,000-6,000 ft.
16 ells 4,000-5,000 .

9 wells 3,000-4,000 ft.
A5 wells 1 mﬁ 106 ft.

Dry Y Sucress.

&
§
t

£82
?n‘fmé

Propuernoy e Bovapon o9 Barukrs

i Gar
Exploratory wells e -
Semi-exploratory wells 2 o
Dovelopemeat wells 63 =
* Sowells, 3, 800 106,000 £,
1well to 153 12,
2 offshore wells; 4,107 f1, and 4,387 &1,
B3 wells, 3,800 f.-5,500 i,
psy
&ngh—lismﬁorxm Oilbelds, Lid. 2,256,177
Ww del Ecundor, 5, A, ‘330, ;gg
Fetropolis Ol Comn pﬁ’&y 101374
Concepcion Ecoadorian Dilficlds 44,947
1,823,202

Brrusa Guiava

By Y. Bownras, California Exploration Company,
California

In April, 1960, the California Oil Company
(British Guiana) Limited relinquished its con-
cession rights on approximately 16,600 sq. mi. of
coastal and offshore British Guiana. This conces-
sion was first acquired in April, 1958, and during
the latter part of that year exploratory field
operations were commenced, These included a
marine reflection and refraction seismic survey
conducted on the offshore part of the license and

1900 Cumlative fo Dec, 31, 1300
2,348,410 54,279,197
231 10,260,305
125,2«5; 3041436
10685 1,510,770
39,952 1,560,395
4,793,920 80,552,103

who had taken over Texas' acreage in northwest-
ern Petén.

Most concessionaires confined their exploration
to geological structure mapping, reconnaissance
geology, and regional basin evaluation, which ac-
counted for a total of 52 geological party-months.

The concession situation was modified con-
siderably during 1960 by relinguishments, pool-
ing agreements, and changes of ownership. The
most important changes are listed.

1. The Atlantic, Sohio, Tidewater Group, Haw-
thorne Investments and Belco Petroleum m;gtheﬂ
all their acreage in Guatemala,
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PETROLEUM DEVELOPMENTS IN SOUTH AMERICA AND CARIBBEAN AREA!

LOUIS C. SASS? anp C. H. NEFF?
Coral Gables, Florida

ABSTRACT

This review covers 25 reporting countries in South America and the Caribbean area. During the re-
view year, geological and geophysical field effort was expended in search of new petroleum reserves in 16
of the 25 countries but this effort totalled only 1,298 party-months—down 259, from the preceding year.
Wildcat drilling in 1961 increased 7.29, over the 1960 figure. During the year 374 exploratory wells were
drilled in 14 of the reporting countries and 87 of these wildcats were completed as oil or gas producers for
a success ratio of 30%,. Finally, oil production for the year from the subject area totalled 1,318,610,000
bbls., up 4.29 over the preceding year. Some 80% of this total production came from Venezuela; 8 other
countries—all of which have been on a producing basis for many years—provided the remainder. No
new countries came on production during 1961. Substantial net acreage relinquishments of concession
areas during the year by private companies are reported from Colombia, Bolivia, Venezuela, and Peru.

INTRODUCTION

Exploration and production operations of the
oll industry in South America and the Caribbean
area continued to grow through 1961. The year’s
production from this important segment of the
world was up 4.29%, over that of 1960 and totalled
1,318,610,000 bbls.——about 199 of Free World oil
production, or 16%, of total world production for
the same period. The 8 oil producing countries of
the South American continent together with the
Island of Trinidad have through 1961 accounted
for about 149, of total cumulative world oil pro-
duction. The great bulk of this production comes,
and has come, from one country—Venezuela.
Table I shows the annual crude oil production of
the 9 individual producing countries over the past
S years, and also their cumulative production
through 1961.

Geological and geophysical effort was expended
in the search for new discoveries and new reserves,
not only in the nine countries with established
production but in neighboring countries as well,
and totalled 1,298 party-months in 1961. This
total effort was expended in 16 countries and,
when compared with the preceding year, records a
downswing in party-months of about 259 for this
typeof work—a continuing reflection of thecurrent
world supply position as well as of several politi-
cally generated influences. This downward trend in
exploration effort was seen in the data from almost
every country reporting—with the outstanding
exception of Chile where an increase of 109, was
posted. It is of some interest to find that almost

1 Manuscript received, May 7, 1962.
2 Gulf Oil Corporation.

60% of the total geological and geophysical field
effort in 1961 was expended in 2 countries—Ar-
gentina and Brazil—neither of which are net
exporters of petroleum or petroleum products.
These 2 countries received about 509 of the 1960
effort.

Over-all exploratory drilling was up 7.4% in
1961. During the year 374 exploratory wells were
completed in this great area against 348 in 1960.
Of these wildcats, 87 were completed as oil or gas
producers, for a success ratio of 309,. Forty-three
per cent (160) of the 374 exploratory wells were
drilled in Argentina and Brazil. Combined depth
of the 374 exploratory wells is 2,975,000 ft., for an
average depth of 7,955 ft. New drilling depth
records were mentioned during the year in Brazil,
British Honduras, Chile, Colombia, Guatemala,
and Peru.

Private companies recorded substantial net
acreage relinquishments of concession areas in
Colombia, Bolivia, Venezuela, and Peru. The ac-
tion was drastic in Colombia where about 569, of
the total acreage under concession was renounced.

On a broad regional geologic basis the most
significant discoveries of 1961 may have been (1)
the finding of high-gravity oil production (Ca-
randa} and of condensate production (Rio
Grande), both in relatively shallow Tertiary beds
in the Bolivian Chaco, and (2) the establishment
of condensate production from Cretaceous beds in
the Oriente of Peru.
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TasLe 1. ANNUaAL Propuction, 1957 1961
{Thousands of Barrels)
Total
Country 1957 1958 1959 1960 1961 Cumulalive
Production
{(Miilions)
Venezuela 1,014,900 951,000 1,011,000 1,041,672 1,065,734 14,939,
Argentina 33,946 35,709 44,5 63,816 84,257 885.
Colombia 45,327 16,582 53,332 55,666 53,383 999.
Trinidad 34,064 37,355 40,919 12,357 45,768 756.
Brazil 10,106 18,923 24,500 29,613 34,807 127.
Peru 19,222 18,732 17,733 19,255 19,371 598.
Chile 4,337 5.568 6,423 7,243 9,278 14
Ecuador 3,303 3,187 2,823 2,800 3,022 84.
Bolivia 3,575 3,436 3,170 3574 2,990 31,
Totals 1,168,780 1,120,492 1,204,484 1,260,020 1,318,610 18,463.
Per cent change —4.1Y9% +7.4% +5.1% +4.2%
whole sections to, this 1961 Review of Petroleum I CD. ngnﬁlly,TDelhi Taylor Oil
. . orp., Dallas, Texas
D ev'elopments in South A.merlca and the  pipacuay (Literature reference only)
Caribbean Area. These sections, country by Peru Victor Benavides, International Pe-

country, covering 25 countries and arranged in
alphabetical order, comprise the remainder and
the bulk of this review. Wherever desirable and
possible, pertinent maps and statistical tables
accompany these sections on the individual coun-
tries. The reader is referred to these country-by-
country reports for local highlights and details.

ARGENTINA Juan J. Zunino, Yacimientos Petro-
liferos Fiscales, Buenos Aires

W. C. Lamb, Gulf Oil Corp., Coral
Gables, Florida

Paul B. Truitt, Bolivian Gulf Oil
Co., Santa Cruz

L. E. Schlatter, Cia. Petrolera Bo-
liviana Shell, La Paz

Pedro de Moura, Petroleo Brasileiro
S. A., Rio de Janeiro

P. H. A. Martin-Kaye, Director,
Geological Survey, Georgetown

BaHAMAS

Borivia

BraziL

BriTisH GUIANA

BriTisH Owen D. Thomas, Phillips Petro-
HoxNDpUurAS leum Co., Bartlesville, Oklahoma

CHILE Carlos Santa Maria, Empresa Na-
cioral del Petroleo, Santiago

CoLOMBIA W. Ernest Aitken, Colombia-Cities
Service Petroleum Corporation,
Bogota

Cosra Rica J. Roger Hegghlom, Caribbean Gulf
Qil Co., San Jose

CuBa Harry Wassall and Assoc., Inc,
Geneva, Switzerland

DomMinican Harry Wassall and Assoc.,, Inc,

REPUBLIC Geneva, Switzerland

Ecuapor Anglo-Ecuadorian OQilfields, Ltd.,
Guayaquil

GUATEMALA W. A. Petersen, The Ohio Qil Co. of
Guatemala, Guatemala C. A.

Hartr Harry Wassall and Assoc., Inc.,
Geneva, Switzerland

Hoxpuras William L. Carr, Pure Oil Co.,
Palatine, Illinois

Jamaica Harry Wassall and Assoc., Inc,
Geneva, Switzerland

NicaraGUA Harry Wassall and Assoc., Inc.,
Geneva, Switzerland

PanaMa J. Roger Heggblom, Caribbean Gulf

0il Co., San Jose, Costa Rica

troleum Co., Lima

Harry Wassall and Assoc., Inc.,
Geneva, Switzerland

Harry Wassall and Assoc.,
Geneva, Switzerland

PuERrTO RICO

EL SaLvaDor Inc.

SuriNaM Richard A. Mills, Colmar Surinam
(il Co., Paramaribo

TRINIDAD The Petroleum Association of Trini-
dad, Port of Spain

VENEZUELA Neal R. Van Middlesworth, Vene-

zuelan Oil Scouting Agency, VOSA,
Caracas

ARGENTINA (Fig. 1; Tables II-V)

(By Juan J. Zunmo, Yacimientos Petroliferos Fiscales,

Buenos Aires)

The production of petroleum during 1961
in Argentina was 13,416,704 cubic meters
(84,256,901 bbls.}, an increase of 329, over the
1960 production of 10,150,646 cu. m. (63,746,056
bbls.).

Gas productien in 1961 was 4,564 million cu. m.

TapiLE II. PropuctioN oF CRUDE OIL BY
COMPANIES IN ARGENTINA, 1961

Development Conlracls Cubic Meters Barrels
Pan American (Chubut) 2,070,371 (13,001,930)
Tennessee S.A. (Tierra del Fuego) 464,519  ( 2,917,179)
Esso Argentina Inc. (Neuguén) 9,923 ( 62,316)
C. M. Loeb Rhoades (Santa Cruz) 272 ( 1,708}
Cities Service D.C. (Mendoza) 1,217,013  ( 7,642,842)

Subtotal 3,762,008  (23,625,975)

Old Concessions

Cia. Atuel (El Sosneado) (Mendoza) 788  ( 4,949)
Esso 5,A P A, (Neuquén) 9,353 ( 58,737)
Astra (Chubut) 68,086  ( 427,5380)
Petroguimica (Chubut) 73,392 ( 460,902)
Diadema Argentina (Chubut) 368,401 { 2,313,558)

Subtotal 520,020  ( 3,265,726)
YPF 9,134,586  (57,365,200)

Total 13,416,704 {84,256,901)
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SERGIPE-ALAGOAS BASIN

In 64 rig-months a total of 133,066 ft. of ex-
ploratory hole was drilled in the states of Sergipe
and Alagoas. Two discoveries were made during
the year in the Rio Sao Francisco embayment,
which still is considered one of the most promising
areas. Significant shows of oil were encountered
in several wells drilled in the southwestern part
of the basin in the State of Sergipe.

One geological party and 2 reflection seismo-
graph crews were active in the area. Offshore
seismic surveys along the coastal waters of
Sergipe and Alagoas were completed during
January, 1961.

RECONCAVO-TUCANO BASINS

Approximately 223,987 ft. of exploratory hole
was drilled in the Reconcavo and Tucano basins.
Total rig-months for the year was 107. Discoveries
in 1961 in this area were as follows.

Cb-1-Ba (Canabrava)

Csx-1-Ba (Cassarongengo
Extension)

Go-1-Ba (Gomo)

Me-2-Ba (Mapele)

RG-1-Ba (Roca Grande)

IB-1-Ba (Tlha de Bim-
barra)

Candeias “A” zone
Candeias “A’’ zone and Ilhas Formation

Ilhas formation
Exact zone unknown-well on fire

Sandstone in Candeias formation
Gas producer in Candeias “A’ zone

A total of 169 proven field wells were drilled. Of
these, 133 were oil, 2 were gas, and 34 were dry.
Distribution by fields is as follows.

1. Agua Grande 36
2. Buracica 36
3. Candeias 4
4. Cassarongongo 18
5. Dom Jodo 33
6. Sauipe 1
7. Itaparica 2
8. %ocom) 1
9, Taquipe 29
10, Gomo 1
11, Jacuipe 1
12. Brejinho 3
13. Canabrava 4

During the year, 3 surface geological parties,
5 seismograph crews, and 3 gravity crews were
active in the basin. Marine seismic surveys were
conducted in the Todos os Santos Bay.

ESPIRITO SANTO BASIN

One rig drilled a stratigraphic test on the
Island of Santa Barbara, 55 km. off the coast.
Total depth of the well was 4,585 {t.

Marine seismic surveys were carried out along
the coastal waters of the basin.

PARANA BASIN
In the Parani basin, 58,466 ft. of exploratory
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hole was drilled by 6 rigs. The most significant
event was the discovery of gas in a well (TVst-1-
SC) drilled in the state of Santa Catarina.

Two surface geological parties, 1 seismic refrac-
tion crew, 1 gravity crew, and 2 electric-resistiv-
ity crews were active in the basin.

Five shallow holes were drilled in the Pantanal
region in Mato Grosso to test the thickness of the
sedimentary section. A thickness of less than 500
meters of young sediments was encountered.

BRITISH GUIANA
(By P. H. A MartiN-KavE, Director, Geological

Survey, Georgetown)

There was no oil exploration in British Guiana
in 1961. However, this does not mean that there is
no interest and the outlook seems to be showing
progressively more promise.

Palynological and other studies on cores from
the recent water and stratigraphic test hole,
Shelter Belt No. 3 in Georgetown, sponsored by
the Geological Survey, have shown that the
coastal sediments include an important develop-
ment of middle and lower Tertiary, and perhaps
Cretaceous rocks. Some marine fossils were found
and it is reasonable to suppose that the marine
element will strengthen over the 90-mi. width of
the shelf. It is already known from earlier offshore
seismic work that these sediments attain very
substantial thicknesses. This has changed the
picture considerably from a year or two ago
when all of the coastal sequence was regarded as
of very young age and, coupling this with the
fact that traces of heavy oil have been found at
the basement in 2 deep boreholes, we are able to
hold new hopes for the offshore.

BRITISH HONDURAS (Fig. 8)
(By Owen D. Tuomas, Phillips Petroleum Co.,

Bartlesville, Okla.)

During 1961 exploration activity in British
Honduras was not as intense as in the previous
year. No geological field parties or seismic crews
were in the field. Phillips Petroleum Company and
British Honduras Gulf Oil Company remained
the principal concession holders.

Phillips drilled its third exploration well, No. 1
Palmetto Cay, about 3 mi. offshore and 5 mi.
south of Placentia Village and spudded the fourth
well, No. 1 Cocoa Plum Cay, about 9 mi. offshore
east-southeast of Stann Creek just off the northern
tip of Cocoa Plum Cay.
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PuERTO RICO
(By Harry WassalL & Associates, Inc., Geneva,

Switzerland)

No oil exploration or drilling developments
were reported on Puerto Rico during 1961. Ke-
wanee Interamerican Oil Company continues to
hold its acreage position.

SURINAM
(By RicHArRD A. Mmis, Colmar Surinam Oil Co.,

Paramaribo)

Colmar Surinam Oil Company carried out the
only oil exploration activity undertaken in Suri-
nam in 1961. This company holds concessions over
14,000,000 acres located in the coastal area and
extending seaward off the north coast to the edge
of the continental shelf. Two party-months of
overwater seismic work were carried out by the
company under contract with Marine Geophysi-
cal International, Inc. This survey was continuing
at year’s end.

TRINIDAD

(Tables XXXIX-XLT)
(By THE PETROLEUM ASSOCIATION OF TRINIDAD,

Port-of-Spain)

The following statistics summarize the over-all
drilling and producing activities in Trinidad.

During the year, the operations of Apex
(Trinidad) Oilfields Ltd., Kern Trinidad Oilfields
Ltd., and Trinidad Petroleum Development Co.
Ltd., came under the management of BP
(Trinidad) Limited. In the following review, the
operations of Apex (Trinidad) Oilfields Ltd. cover
the period January to May (inclusive) and of
Kern Trinidad Oilfields Ltd. the period from
January to June (inclusive). The year’s operations
for Trinidad Petroleum Development Co. Ltd.
appear under B. P. (Trinidad} Limited.

GEOLOGICAL AND EXPLORATORY DRILLING

Apex (Trinidad) Oilfields Lid. drilled no ex-
ploratory wells during the period and no surface
geological work was done.

TaBLE XXXIX. SUMMARY OF DRILLING AND
PRrODUCTION IN TRINIDAD

1961 1960

Total crude production (bbls,)

45,767,772
Average number of drilling strings 23

42,357,320
27

Wells completed 288 312
Producers {oil or gas) 245 277
Success ratio 85% 89%
Footage drilled 1,426,004 1,407,952
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TasLE XL.. PRODUCTION STATISTICS,
TriNDAD, 1960-1961
Crude Odl Natural Gas
(Bbls.) {(MMCF)
Company e
1960 1961 1960 1961
BP Group
Apex 2,741,897 3,196,506 3,308 4,701
Kern 1,028,249 962,111 930 842
T.P.D. 6,205,600 6,270,656 16,401 16,726
9,975,746 10,429,273 20,639 22,269
Dominion 212,861 119,695 2,790 2,521
P.C.O.L. 387,138 296,392 176 65
Shell 7,205,870 6,449,822 20,093 17,814
T.C.0. 1,307,191 1,168,094 9,310 9,384
Texaco 17,222,517 17,944,961 39,156 41,657
T.N.A. 6,044,583 9,358,676 5,488 8,625
C. D. Jones 1,403 859 — —
42,357,320 45,767,772 97,652 102,335
C.H.P.S. Production (excluded from
above) 199,159 bbls.
Fotal cumulative production to end
of 1861—0il 756 million bbls.

—Gas 1,284,858 MMCF (est.)
Number of wells producing during

December, 1961 3,249
Number of wells shut-in as of De-
cember 31, 1961 2,693

BP (Trinidad) Limiied drilled 12 appraisal
wells on land. In the Mackenzie lease, Mackenzie
7 was drilled 2,000 ft. south of the Los Bajos fault
and was completed as a small producer from the
Cruse sands. In the Moruga North lease, 3 dip-
line wells (M N-146, 149 and 167) were unsuccess-
ful In establishing production from the Herrera
sands in separate thrust blocks of the Southern
Range anticline. Mandingo 5 found the Herrera
sands shaled out on the north flank of the Bar-
rackpore anticline and was abandoned. In Moruga
West, the outstep well, MW-175, failed to find
downdip fauit accumulations of oil in the Herrera
sands, In the Erin lease, 4 appraisal wells were
drilled, but only Er-10 was successful. AEr-1 was
abandoned, and Ex-11 and AEr-IX have yet to
prove commercial production. Er-12 was drilled as
a pup well to Er-10 to evaluate shallower sands.
Lz-2 was drilled on the Lizard lease to explore the
deep Herrera sands, but they were found domi-
nantly wet and the well was abandoned. Eight
semi-appraisal wells were drilled in the Palo Seco
and Quarry leases, and 3 producers and 1 dry hole
were completed in each area.

In the North Marine offshore lease, NM-3 and
NM-3X failed to find oil-bearing extensions of the
oil and gas accumulation found in NM-2, and both
wells were abandoned. At the year-end, an ex-
ploration well (SM-1) was drilling in the South
Coast lease.

One field party has been augering in the Table-
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REVIEW OF 1962 PETROLEUM DEVELOPMENTS IN
SOUTH AMERICA AND CARIBBEAN AREA!

LOUIS €. SASS awp €. H. NE¥FR
Coral Gables, Florida

ABSTRACT

This review covers 24 reporting countriss in South America and the Caribbean Area. During the
review year, geological and geophysical feld effort was expended in search of new petroleum reserves in
16 of the 24 countries and this efiort totalled about 1,430 party-months—up a significant 109, from the
preceding year, Wildeat drilling in 1962 was at about the mmeé})ace as fast year. A total of 374 explora-
tory wells was drilled in 13 of the ing countries and 80 of these wildcats were completed as oil or
gas producers for » success ratio of 21%,. Finally, oil production {or the year from the subject area totalled
1,436,084.000 bbls., up 9% over the preceding vear. About 80%, of this total production came from
Vz&:mmela; 8 other countries—ali of which have been on & producing basis for many vesrs—provided the
remainder. No new countries came on production during 1962, Substantial net acreage relinquishments of
concession areas during the year by private companies are reported from Colombia, Bolivia, Venezuels,

Peru, and Guatemala.

IwtropUCcTION

Exploration and production operations of the
oil industry in South America and the Caribbean
Area continued to grow through 1962. The year’s
production from this important segment of the
world was up 9% over that of 1961 and totalled
1,436,984,000 bbls.—about 19.5% of Free World
oil production. The 8 oil-producing countries of
the Bouth American continent togetber with the
island of Trinidad have through 1962 accounied
for 149 of total cumulative world oif produstion.
The great bulk of the production from this part of
the world comes, and has come, from one country
~Venezuela. Table I shows the annual crude ol
production of the 9 individual producing countries
over each of the past 5 years, and their cumulative
production through 1962,

Geological and geophysical effort expended in
the search for new discoveries and new reserves
totalled, for the area as a whole, 1,430 party-
months in 1962, This total effort was expended in
16 eountries (Table II) and, when compared with
the preceding year, records an upswing in party-
months of 109, for this type of work, thereby
reversing a continuing downtrend which has per-
sisted over the past several years. About half of
the 1962 party-months of effort was in seismic
work. Argentina and Brazil continue to account
for almost 609, of the geological and geophysical
field effort.

Over-all exploratory drilling was at the same
pace as last yenr, During the year 374 exploratory
wells were completed in this great area, exactly

* Manuscript recelved, April 25, 1963,
* Gulf Ol Corporation,

the same number as in 1961, Of the 1962 wildeats,
80 were completed a5 oil or gas producers, for a
sueccess tatio of 219%. Just over 71% of the 374
1962 exploratory wells were drilled in 3 countries
--Argentina, Brazil, and Venezuela. Table III
contains further drilling statistics,

Private companies again recorded substantial
net sereage relingoishments in Colombia, Bolivia,
Venezuela, Pery, and Guatemala,

The discovery of the year may have heen
Bichmond’s Rio Zulis~1 completion In Colombia
on acreage south of the old Barco concession in
the Maracaibo Basin, Y. P.F.'s Tonono wildcat in
Salta Province, Argentina, and its Cerro Redondo
wildeat int 8anta Cruz Province also certainly hold
promise,

ACKNOWLEDGMENTS

Grateful acknowledgment is made to the fol-
lowing companies and individuals for their part in
supplying information toward, or in contributing
whole sections to, this 1962 Review of Petrolenm
Developments in South America and the Carib-
bean Area. These sections, country by country,
covering 24 countries and arranged in alphabet-
ical order, comprise the remainder and the bulk of
this Review, Wherever desirable and possible,
pertinent maps and statistical tables accompany
these sections on the individual countries, The
reader is referred to these country-hy-country
reports for local highlights and details,

Arcmrrmva Jusn 1. Zuning, Yacmientos
Petroliferon Fiscales, Busnos Alres

Bawamwss  R.B. Mitehell, Califernin
xploration Company
Coal Gables, ¥Fla,
Borrvia

P. H. Bandegasrd, Bolivian Gulf Ol
Company, Santa Cruz
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Tastr L AxsveaL O Propeerioy, 19381962
{ i'iwusanti% af Batrf:k}
U Fasd
Connlry {93 1959 en e 3 Cuminfative
Produdtion
Venezusla 931,000 1,011,080 101602 103,734 1,497,508 36,107 000
Al S 1B 44 378 ] 253 5,208 952,598
Lolombis 46, 582 53,332 . 53,383 50,187 1,050,478
37,355 40,99 43,357 45 168 48,876 04,030
Bras] 18,523 24,306 25,613 34 807 33415 160,861
Porn 18,332 17,733 9,255 19,371 .13 9,195
{Zﬁiim &, §,423 7,243 A8 11,7 56,076
Bolivis 3,435 1,178 3574 2,990 2,914 3453
Erundor 3,187 2.8 500 3,922 2,642 Bo, 317
Tolals 5,120,492 1,204,484 1,366,026 1,318,610 1,436,984 19,881,999
Per cent change +7 .45, +5.1% +4.2% 5B
Tapre 11, 1962 Exrroraron Actviry o Parry-Monmus
Surface Sedamie Gravity Magnrtomeler gmﬁ,‘g’” Diher Total
firos A
Bolivia 58 15 12 o - - £3
raeil 178 1320 71 i s 52 418
B wh Honduras o s o s k1 s 3
Chite 3% 10 i 18 o 136
Colombia 43 58 s et s o 531
Costa Ri 3 4 it e w e ¥
Cuba fost.) 3% 36 12 e o e 24
Ecundor e d s e s e e
Guatemala 4 e e — s . &
Honduras 2 23 3 B i et 38
Fanums >4 e s s s i 2
FPern 70 16 s - 12 . 193
Surinam et 7 s 1 o - B
Trinidad 4 7 e — e 2 13
Venezusla i1 3 sl . e e i
Totals 453 7ig 148 32 33 54 % ]

Tasty HI. 1962 Denuwe Sranstics

R
Dritied Drilied Dritted
Bgmtma 1,386 7,031,000 136
49 318,000 13
178 754,000 T
Bmmh Honduras 4 12,000 4
Chite 112 769,006 1
Colambia 87 612, 9@0 b
Lﬁﬁ {R {?} % uﬁ iAo i
(,_: o
Eeusdor 2 71,000 5
Cuaterala i 2,000 1
Panama 3 18,080 3
Pera 148 455 000 13
Trinidad fast) 250 1.506,000 b3
Vanesmels ks 3,344,000 54
Fotnls 2,708 13,201,000 3
Brazs Pedvo de Mours, Petroleo Brasileira 8.4,
Rm de Jancire
Brimsu A Aartin-Kaye, Director,
{rmrana cal Survey, Georgetown
Beynsy Thomas & C. D. Dravidson,
Honpunas }‘hzﬂz}m Petrolenm Co. L, Bartlesville,
Cane ('m‘%as Santa Muaria, Empress Nacional

del Patroieo, Santiage

Covomnia  W. Ernest Althen, Colombia-Citles
Service Petroleum Bogotd
Costa Faca . Reger Hﬁggbiam, Canbbean Gulf Oil

Cusa ﬁarxy Waasaii and Associates, Ine,
Geneva, Switzerland

Dosinrean  Harry Wassall and ﬁsma&zes, Ine.,

Reronize Geneva, Switzer

Ecvanor Atgﬁ-ﬁmaz;ﬁmn Gﬁﬁeﬁéa, 1,

%1%

Guarssara . L. Brehm, Esso Standard {Guate.
mala), Ine, "Guatemals

Hain No aczxvity repormé

Howxouras  Willlam L. Carr, The Pure Ol Co,
Houston, Tex.

Jamaca Harry Wassall and Associates, Inc,
Genevs, Switzerland

Nicapacua . No adtivity reported

Parasa J. Boger Hepghlom, Caribbean Gulf 0il

) Co., San Jose, Costy Ries

Parsovay  No m:tm:y od

Paryr Victor Benavides, International
Petrolenin Cou, Lima

Pogrro No setivity reported

Rico )

Surivaw  Han C. Swolfs, Colmar Surinan Oil Co,,

m:mba

Temupsp  The Petvoleum Aﬁmaatmn of Trinidad,

Fort-ol-Spain



DEVELOPMENTS IN SOUTH AMERICA AND CARIBBEAXN AREA

Tanre XXI Sesmary op DEvELOPMENT
I'}m.zﬁzw, BY ?n:x,m, 1% Brazi, 3962

Mo, i)ry Wells
Fiidd P fr] Frod, Ml Ad Drtp. Etase
i ) ompl, @ fed
wec Cb CRE il
\gua Grande 12 11 : — 31,687
g Hﬂiﬁ‘) sy P e, i,gég
Brejinha/Canab: 1 H - e 97
m S Canabravs H 5 - 1535
g:miem; b4 z 3 3 g;;:g
SEArOBLONED 4 K H o s

Cedro 1 - 1t s (188
Do Jolin 32 5 z i 1,801

Fazenda Azevedn e e e sk B

“nzends Caruacd e e s e e

da Eutive e e e e e
nzends Panelny s et - i 4,426

Tiapari Zz 1 @ 4

AdE s ¥

m 1 B 3 o 6,207
fariipe 2 2 s s 10,184

Lobato s e - — i

Mapele 1 H e »n P

Mautade S, Jolis o s i e o

Morre do Barmo s s — - -

ggltau — - s o ot

Hangs S o s s o
Poj nteal i s 1 R 4,980
e 4 i i i 11,637

: Grande e B e o B
Santans — — o H 3,589

gﬁ%g}i’edm s o e - P
Sﬂwgzﬁ 3 Z H e 12,241
Taguipe ] & 2 e 3,331
‘sl Marting 10 i o 44,482
Tubuleirg dos s 10 10 il el
Totals 108 48 35 42 153,696

& “Fhe well discovered oil in A" zane, But could not be completed
echanical diffoultion

was deilled in the Recdncavo and Tucano Basins,
including a stratigraphic test in the Jatob& Basin
{State of Pernambuce), Total rig-months for the
year was 137, Discoveries in 1962 in this ares are
Hsted—-the most significant, perbaps, being those
in the Tucanc Basin,

Beconcase Hazrin Reservoiy Bircovery
1. PA-1-Bu (Famnade Aseveds) sem««zm g &G
2, FEBa (Fasends Estivada) Candelag O
3. FP-1-Bs (Farends Panelas) } Thas Sand &Zom *A"  08G
4, GoX.3-Bu (Coma Ext, No. 3) Tibag Sund ol
% MB.1-Ba (Marm ds Bma; BSergl fer
& MB.3-Ba de Barre)  Thas Band Cim
7. Sa-1-Ba Zons AP O

Tm M

& o i

1-Ba mem 1¥ t'zamim Smui {las

Kinety-nine proved field wells were drilled. Of
these, 78 were o, 4 were gas, 1 was completed as
4 water producer, and 16 were abandoned dry.
Distribution of these 99 wells by felds is as
foliows.

14 l? i Candeiag 2
mﬁ Cunsbrave 1 ¥, Cedro 3
3' i?m 5 £ Dom Jos 52
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o, Dtaparica 2 14 Pojurn Usntest |
0 Jacarandi H £ Duererd 2
i Jacuipe 2 13, Bacorro 3
12, Mapels i 16, Taguire 4

PARANA BASIN

Two surface geological parties, 1 seismic refrace
tion crew, 1 gravily crew, and 1 electro-resistiv-
ity crew were active in the Parans Basin, Electro-
resistivity work has furnished good resnlts and
the use of this tool will be continued this year
{1963} and will possibly be extended fo the other
Brazilian basing i usable results condinie o be
forthcoming.

In the Parang Basin, 70,994 it. of exploratory
bole was drilled in 1962 a5 & result of 72 rig-
months work. From the peint of view of ol
discoveries, the results were not encouraging.
TV-3-8C, a wildeat in the State of Santa Catarina,
did not find the Ric Bonito Sandstone {subcom:
mercial gas reservoir discovered last vear in the
wildeat TV-1-8C), due to lateral facies change,
However, more information has been developed
on the area and a fourth test will be drilled this
Year.

Please iurn the poge for Table XX11,

BratisE GUIANA
{By P. H. A Marrov-Kave, director, Geological Survey,
getown)

There was no oil production or exploration in
Britich Guiana in 1962, However, two companies
{Gulf States Land & Industries, Inc, and Sin-
clair BE) filed applications for offshore explora-
tion rights, and these applications are under con-
sideration by the Government. In view of the
heightening interest in the country’s oil potential,
the Government enlisted the assistance of United
Nations technical advice. Early in the year,
Robert MeCall made recommendations fo the
Government of British Guisna on leasing policy
aud, later, two Russian geologists, V. V. Fedvosky
and 8, N, Bimakov, visited the countey toappraise
the oil prospects on the basis of existing data, It is
anticipated that their report will be published
shortiy.
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PuesrtTO Rico

No 1962 oil development in Puerto Rico was
brought to our attention,

SuRINAM
(By Haw C. Sworrs, Colmar Surinam Ol Coampany,

Paramaribo)

The Colmar Surinam Ol Company continued
its over-water seismic survey, which had been
initiated in November, 1961, into mid-August of
1962, This work was carried out under contract
with Marine Geophysical International, Inc. A
total of 4,000 km. of profile was shot during the
year and interpretation of this material is still in
progress. In March, opportunity was taken to
extend aeromagnetic coverage essentially all the
way across the submerged shell when Canadian
Aero Mineral Surveys Limited fiew 1,460 km.
of profile cut to a pivot-point some 550 km. from
the coast. During the year, straligraphic knowl-
edge of the coastal area was materially increased
by work on core samples from Government water
wells, which work was carried out by several
groups including van der Hammen of Leiden, the
Netherlands, Encouraged by the outeome of the
work completed to date, the Colmar Suzinam Ol
Company plans to continue its exploratory ef-
fort in 1963.

TRINIDAD (Tables LII-LVE)
{By Tur Perrorzuum AssociaTion oF Tanupap, Port-
of-Spain)
InrronUCTION

Table L1I summarizes the over-all drilling and
producing activities in Trinidad. During the year
an estimated 4 party-months of surface geological
work, 2 party-months of auger work, and 7
party-months of seismic work were completed.

Grorocicsar asn Exrrorarory Dernning

BP (Trinided) Limited drilled § exploration
wells on land, and one exploration weli, ACd-4,
in the former Apex Cedros lease, was drilling at
the vear-end.

Taste LIL Sumwany or Drizting axp Propuction

1w TRINIDAD
082 5
Tatal crude production (bbls.) é&,&féﬁ%g 458,767 ,?;§

Axverage number of drilling strings

gm& complered 288
Prodhucers &:ﬂ ar gas) 255 245

S v biakit 83%

Footage drifled 1,506,187 1,426,004
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In the Apex Coora field, A.Co-1 was drilled:to
the Herrera sands in the underthrust unit of the
Penal-Harrackpore structure, but was abandoned
alter testing these sands through stuck drill pipe.
In the Moruga North field, MN-186 was aban-
doned after fnding wet Herrera sands in the
same thrust block as the Shell wells IN-1 and
1X-20, and, in the Moruga South lease, M5-192
was completed as a small but uncommercial gas
producer from lower Cruse sands on the south
flank of the Southern Range anticline. In the
Apex Palo Seco field, APS-2 was abandoned after
encountering watered Lower Cruse sands and
APS-3 was also abandoned when thin lower
Cruse sands proved to be non-commercial.

Tasre LIIL Suvmmany or WeLl COMPLETIONS IN
Trmipanp pon 1962

Gosor pbond. Sws. Tol ¢ T

Explor, wells 6 14 i} 0 43
Devel. wells: 49 g 2 o] m?;
Total wells 255 13 z 0 9187

Six semi-exploration wells were completed
during the vear and one was drilling at the year
end in the Quarry field. In three instances, s pup-
well was drilled to the main semi-exploration
well in order to obtain an early evaluation of
shatlow sands, In the Palo Seco field, 4 main
wells and 2 pup-wells were successful and in the
Quarry field; 2 main wells were successful lower
Cruse producers, but the pup-well was only a
small gas producer from the Forest sands,

One field party was augering for two months,
intermittently during the year.

Domgnion Ol Limiled spudded during De-
cember its only esploration well, Couva Marine-
2, sited 5 mi, west of Couva Bay. In the same
menth, a marine sparker-geophysical survey and
bottom sampling program was commenced off
the East coast. Surface geological work was
done in the Central Range, on the Icacos Penin-
sula and in southeastern Trinidad.

Premier Consolidated Oilfields Limiled did no
exploratory drilling during the year,

Skell Trinidad Limifed drilled one exploration
well (R-3} during the year, which was sited in
their Rock Dome concession. The well was lost
ata depth of 6,276 It, while in the Cretaceous, A
side-tracked hole to 5,130 ft. (Well R-3X) failed
1o find commercial prospects in this formation
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REVIEW OF 1963 PETROLEUM DEVELOPMENTS IN
SOUTH AMERICA AND THE CARIBBEAN AREA!

LOUIS C. BASS* anp C. H, NEFP
Coral Gables, Florida

ABSTRACT

This review covers 23

this production came from Venezuela. Geologica

; orting countries—38 of which are established producers of petroleun, Oil pro-
duction for 1963 totalled 1,468 miliion hazresgmu? & modest 2.2 over the preceding year, About
or geophysical work in 1963 was done in 14 reporting

gﬁf

countries, and exploratory drilling was carried out in 12 countries. Tabulations reflect a moderate slowing

of the te
months of work—down 7% from the

in 1963 in the over-gll industry search for new reserves in the Caribbean area and South
America when compared with 1962, w%&cal and geophysical field effort in 1963 totalled 1,334
g

rty-

vear. Exploratory drilling in 1963 was down 129, 329 wild-

cats were drilled; 83 of these were completed as ofl or gas produrers for & success ratio of 25%. Develop-

ment drilling was down 22%,.

IntrODUCTION

1963 petroleum production from South America
gnd the Caribbean ares totalled 1,468 million
bbls~an increase of only 2.2% over the 1962
figure. This increase is in rather marked contrast
to the annual increases recorded over the preced-
ing § vears which varied from a low 0l 4.2% to &
high of 9.0%, and averaged 6.3%, per year for the
Boyear period. Although ofl is produced in 9 coun-
tries in this part of the world--and has been for
many years—the great bulk of South American
production comes from one country—Venezuela,
Table I shows the annual crude ofl production of
each of the 9 producing countrieseach year for the
past 6 years, as well as their cumulative totals
through 1963. During the year, Argentina became
the third country of this area whose cumulative
production has passed the billion-barrel mark.
Perhaps the most significant increase in produc-
tion in 1963 that was recorded from any one
country in the area was that of Colombia which
posted 60,707,000 bbls. in 1963 against only
50,144,000 bbls. in 1962.

Geological and geophysical effort expended in
1963 in this part of the world in the search of new
discoveries and new reserves totalled 1,334 party-
months. This total effort was expended in 14
countries (see Table II) and, when compared with
the preceding vear, records & modest 7% deciine
in this type of work, Almost half of this work was
seismic. In 1963, Arpenting and Brazil slone ac-
counted for B10 party-months of geclogical and

* Manuscript received, May 29, 1964
*Gulf Oil Corporation, Coral Gebles, Florida,

geophysical work, or 609, of the total field effort.

Exploratory drilling in South Americs and the
Caribbéan area declined from 374 exploratory
wells in 1962 to only 329 such wells in 1963, About
65% of the 1963 exploratory wells were drilled in 3
countries—Argenting, Brazil, and Vénezuels, Of
the 1963 wildcats, 83 were completed as ol or gas
producers, for a success ratio of 25%. In addition,
1,824 development wells were completed in 1963
compazed with 2,334 such wells in 19624 decline
of 22%. Total footage drilled (exploratory plus
development) also declined about 229 below the
1962 figure. A substantial reduction in drilling
effort ocourred in Argenting, but Argentina still
accounted for 377, of the entire footage drilled, as
well as for 379 of the total of all wells drilled
during the year in the area under review. Table
I3 presents a break-down of drilling statistics by
countries,

The discovery of the year may be the Texpet-
Gulf Orito-1 completion in the Putumayo area in
the Amazon drainage basin just east of the An-
dean foothills in southern Colombia about 30 mi,
north of the Ecuador border. Confirmation tests,
Orito-2 and Orito-3, have been completed and
Texpet-Gulf is currently drilling 4 new-field wild-
cats in this remote area to evalugte and qualify
adjoining concessions blocks, ¥YPF’s 1943 dis-
covery, Vi-3 in northern Mendoza, Argentina,
which tested more than 1,200 BOD {from the
Conglomerado Rojo Superior at the base of the
Tertiary is described herein as the mostimportant
discovery In that ares In sy years. Finally,
Shell’s deeper pool test VLE-400 in Lake Mara:
caibo created considerable excitement when it was

1242
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Tavry L Assoan O Probocrion, 1958-1063
{Thousands of Barrels)
3 v Fotal

Country w58 1935 1048 6 1942 #43 Cumsdsiive
Produstion

Yeweroshe 951,600 101000 £,041,672 1,965,734 5,167,900 1,188,528 11,793,000
Asgentina 38,79 44,3 3,846 £1,390° 98,208 07,569 1,056,867
detobia 46,882 33,332 83,066 53,583 30, 144% 4,707 1,488,142
Trinidad 87,358 4,419 42,357 45,768 §$ 6?6 48,4678 #33, 508
Prasil 18,923 4, 29,513 507 35,714 195 303
Pern 18,732 11,733 19,258 19,871 2; it 3,468 640,563
Lhile 5,368 6,423 7,243 9,278 ?ﬁﬁ 18,243 45,298
Bolivia 3438 3.470 3,514 2.9% 2 s 3,401 31000
3,387 2,828 2,800 3w 7,642 2,547 8,513*

Totals 1,520,492 1,204 484 1,366,035 1,318,707 1,436,007 1,468,427 31,450, 606

Per cent change +7.4% +5.4% +4.2% +4.0% 4. 4%
* Includes small corsection sver figure prosented lost year,
repurted to have tested the first Cretacecus ofl in ACENOWLEDSHENTS

the lake. As of the veur-end, this Shell well was
reported as “suspended,” and no final test results
have yet been brought to our attention.

The remainder of this report conslsts of individ-
ual sections contributed by correspondents, each
section covering oneof the 23 reporting countries,
with the countriss arranged for convenience in
alphabetical order. The reader in every case is
referred to these country-by-country reports for
local highlights and details. Wherever desirable
and possible, pertinent maps and statistical tahles
accompany these sections on the individual coun-
tries, As a special feature this vear, the reader’s
attention is directed to the wildeat Jocation maps
submitted for the Bahamas, British Honduras,
SE, Costa Rica-NW. Panama, Ecuador, Guate-
mala, and Offshore Trinidad. These particular
maps attempt to show all of the significant wild-
cats that have been drilled to dofe in the subject
areas,

Grateful acknowledgment is made to the fol-
lowing companies and individusls for theirpartin
supplying information toward, or in contributing
whole sections 1o, this 1963 Review of Petroleum
Developments in South Americs and the Carib.
bean area:

Azoenrva  Eduardo Paduls, Yacimientos Petro-
€108 venos Alres
BaRAMAS R. B. Mitchel}, California tion
Company, Coral Gables, Flori
Bapsanog Harry and Associates, Inc.,
B P H Basdigard e slivian Gulf Oil
OLIVIA . ; vian
Company, Santa Cruz .
Brar de Moura, Petrbles Brasileirs
8. A., Rio de Janeiro
Barvess BH A Marm;«&aye, nsrmmr, Geo-
Gurana
Brrrsa ﬁam ?hx;ileipﬁ Petroleum
Howpomas Coﬁz Bartlesville, Oklshoma
Cune Carlos Santa Maria, Empresa Nacional
dei Petrbleo, Santiago
CoroMEIA W. Ermest Ax&m; Colombia-Cities

Service Petroleum Corp., Bogetd

Taere 11 1963 Exvromarion Acnivity e Pagre-Monrus

P e

Country Surfore Srismic Gravily Magnriomeie W Other Toind
m 31 m 12 1] ¢ o an
Sy ¢ 53 a 9 8 o §
Bolivia 43 i 11 9 o 8 70
Bragll 92 13 gl ] o ] 35 496
Britiah Culans g i i 9 ] & 2
Thile 38 41 8 L ] o i3
Coleabis 55§ 73 id & 1 ] it
osts Rica 4] 2 3] ] 4 ] &
Cubs {estimated) £ 12 i2 z x x #H
Fomador & a G ] ] ] i
¢ S T :
iearagus
FPanama ) i [ o ] L i
Perg 67 12 1% 1 1 ¢ %
FPuerty Rico | G H H g g 3
¢ i1 iz 8 L] 8 1] i3
Venenuela & i L] k] L] o b}
Totsh 441y 640 2085 3 5 % 1,834
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Tanre 1L 1963 Duiene S:,s.ﬁa;’:mg
Country g'ngf! Totd Fmagg W‘Zfliﬁ
Drid. Drid, Smm
m 803 4,338,722 % 21
[ [ & S
Bolivia 45 424,354 18 1
Brasl 202 802,000 e 14
British Guiana 8 [ o o
British Honduras 1 3,452 3 o
Chile 95 833,000 14 2
stirh o0 622,808 22 7
Costa Rica 3 i, 2 g
T 3 84,990 8 a
Guatemals (] B a 4
Honduras 1 13,898 1 0
@ 3 ] o
Perg 148 712,846 5 g
Teinidad 234 1,248,145 37 17
Venezuela 497 2,936,000 / ke i’E
Totals 2,153 11,833,161 319 £
Costa Rica  H. H. Fischborn, Caribbean Gulf Ol
Company, San Jose
Cusa Harry Wassall and Associates, Ine,
Geneva, Switzeclund
Dosretoan Harry Wassali and Associates, Ine,
Reroniic Geneva, Switzerland
Ecuspor Angh»mmdnm {ilBelds, Lid,, Gus-
Guarsmaras L {: La.mar, Standard O} C{mz
(New Jersey), New York, New
Harr Noy actiy 1}; reported
Howouras Kmnetha , Smi ’i‘in: Pure O} Com-
Wy ouston,
Jamarca W QWamli and Ammates, Ine.,
ICARAGUA ciates, Inc
Geneva, Switzerland ’
Pavama H. H. Fischborn, Caribbean Guif Oil
Company, San Jose, Costs Rica
Prro Victor Benavides, International Petro-
leurs Company, Lima
Puepro Riwco  Harry Wassall and Associates, Inc,
Genevs, Switzerland
Ez Sazvapor No activity rz:med ,
Sunnram Han C. Swolfs, Gulf States Land &
Industries;, New Vork, New York
Trrvman The Petroleum Association of Trini-
dad, Port-of-Spain
American International Gif Company,

New York, New York

Tasre IV, Werts Doz ov Avcenma, 1963

Wallr Drilted
Lo
pow Witdeat  Outpost  PO%E qyal
Y.PE, 57 s o) bcL
Pan American - s o B
Union 081 . s 17 i?
Tennsssee 6 — 3 9
Lities Service 1 o ## 43
Shell Argenting B s b 8
Astre Santa Orup o — 36 56
Euso Ine. 1 o —— 1
Cadipan e - b 9
W o kract) 128 123
o) —- -
CUPF coptract) o
£ s .
Continental 4 - - 4
Total k1] fit3 1% e

Dominion Ol Limited, Port-of-Spain
Texaca il (,ampwv, Ing., Port-of-

Spai
Nea.l R Van Middlesworth, Venezu-
elan Ol Scouting Apency, Caracas
Gordon Young, Mene Grande Ol Com-
pany, Caracas

ARGENTINA (Fig. 1; Tables IV-X)

{By Dr, Envanpo L. Panura, YVacimientas Petroliferos
Fiscales, Buenos Aires)

VENEZUELA

During 1963 petroleum activity in Argentina
continued at a high level. The total petroleum
produced by YPF, the contracting companies,
and by private companies from the old conces-
sions was 15,448,393 cu, m. (97,169,509 bbls.).
Gas production by YPF during the year was
5,510,102,000 cu. m. (194,586 million cu. it.), an
increase of 7.2% over last year's production of
§,137,275,000 cu. m, (181,421 million cu. ft.}. The
total number of wells drilled in Argenting was 803,
tlassified as follows,

Wildeat wells i
Dutpost wells 108
Development wells 619

%03

This classification is shown broken down by com-
panies in Table IV. A brief summary of well com-
pletion results for the vear is preserited in Table V.

During 1963, 33 geophysical parties and 3 geo-
logical parties were active in Argentina. YPF it-
self carried out 31 party-months of geological field
work, 271 party-months of seismic work, and 12
party-months of gravimeter work, Over-all explor-
atory activity by YPF in 1963 resulted in the
discovery of & new oil or gas fields (Table VI),
Some details concerning this work are given in the
following paragraphs.

Resumk or Worg Carriep Our
»y YPF, 1963

Puring the year YPF carried out exploration
operations in the following provinces: Buenos
Aires, Cérdoba, Corrientes, Chaco, Chubut, For-
mosa, La Pampa, Mendoza, Neuguén, Rio Negro,
Salta, Santa Cruz, San Luis, Santiago del Estero,

Tase V. Svuntany o Werr Couprenion
18 10 ARGENTINA, 1963

Waor  bew,  Tow

Wildent and % tests 104 ] 184
Developrasnt, 557 o2 619
Totals 661 142 w3
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Parani Basmy

During the year 12 wildeats were completed
and totalled 83,395 it. of depth. No discoveries
have been made to date in this great Paleozoic
basin, The existence of a vast thickness of basaltic
lava over a large part of the basin together with
the existence of thick layers of diabase in the
stratigraphic section make the mapping of subsur-
face structures by geophysical methods very
difficult, The Exploration Departraent maintains
sedimentology and paleontology laboratories in
the area, During 1964 a comprehensive review of
all wvailable date and ideas wiil be made in an
attempt to solve some of the special local geologh-
cal problems. It is hoped that this review will
afford new and valuable leads to follow in 1964~
1968,

Britise GUIANA
{By P. H. A. Mantov-Kave, director, Geoka?csi Sur-
vey Department, Georgetown, British Guians

In March and April, two geophysicists of the
Overseas Geological Surveys in London visited
British Guiana in order to carry out some prelimi-
nary seismic and gravity surveys of the coastal
sediments around Georgetown and a gravity
survey in the northern savannas of the Rupununi
District. The results of the selsmic survey, which
are tied in with previous oil-company work in off-
shore and other coastal aress, indicate that the
sediments thin from 3,000 {t. fo the immediate
east of Georgetown to about 300 it. in the region
of the Essequibo River mouth., From the dats
obtained it appears that there is po appreciable
large scale fanlting in the area covered by the new
work, and that the basement floor dips gently
eastward. The presence of faults of less than o
few hundred feet would not, however, be demon-
strated by the methods used.

The gravity survey in the northern savannas of
the Rupunund District in the south-central part of
the country, more than 200 mi. inland from the
coast, followed aeromagnetic data which sug-
gested that a considerable thickness of sediments
overlies the crystalline basement in this ares. The
gravity work confirmed the existence of a graben
structure containing sediments up to 20,008 f&.
thick in places.

No oil companies hold oil concessions in British
Guiana at the present time,

A new colored Geological Map of British Gui-
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ana on & scale of 171,000,000 was issued by the
Geological Survey in 1963. Coples may be ob-
tained from the Geological Survey Department,
Georgetown, British Guiana. Price: 10 Shillings
{82.40 BWI).

Brerisa HoRDuRrAS (Fig. 9)
(8y C. D. Dawioson, Phillips Pétroleum Cs,, Bartles-
ville, Oklahoms}

Phillips Petroleum Company was the only
company fo carry out exploration activity in
British Honduras during 1963, Phillips’ activity
was limited to the drilling, in the early part of the
vear, of the No. 1 San Jose wildeat which was
focated on the mainland 3 mi. north of the village
of San Antonio in Southern British Honduras
{Fig. 9). This new-field wildcat was drilled at Lat,
16° 17 N. and Long. 89° 03’ W. The location was
based on surface geological work. The No. 1 San
Jose was spudded in Upper Cretaceous limestone
and was drilled to total depth of 3,453 it. to bot-
tom in Macal Shale {Permian). No shows were
encountered.

Near mid-year, British Honduras Gulf O Co.
initiated actions to surrender back to the Govern-
ment Gulf's 3 remaining Mining Leases and 2
remaining Prospecting Licenses (all 5 blocks were
in the northern part of the country), and Gelf now
holds no significant acreage in British Honduras.
During the year Phillips reduced its holding in
British Honduras by 874,000 acres. At year-end,
Phillips still held 1,152,000 net acres in Oil Pros-
pecting Licenses and Leases.

CaLe (Fig. 10; Tables XX V-XXX)
{By Tng. Carros Saxrvs Mawa, Bopress Nacional del
Petrbleo, Santingo)

Leaistarion

During 1963 there were no changes in legisla-
tion affecting the oil industry except modifications
in tax legislation which cover all lines of industry
—hoth national and foreign,

ExvroRaTION

Ower-all petrolewm exploration activity de-
creased slightly from 130 party-months in 1962 1o
127 party-months in 1963 and, in the same period,
wildcat well completions decreased from 19 1o 14,
Total footage drilled (both exploratory and devel-
opment) decreased from 769,000 to 633,000
Breakdowns revealing further details of this over-
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EL SBALVADOR

No 1963 exploratory development in El Salva-
dor was brought to our attention, However, dur-
ing the year a new 12,750 barrel-a-day refinery in
San Salvador was placed on strezm by an affiliate
of BON].
SomnamM (Fig. 19)
{(By Dr. Han C, Sworss, Gulf Statm Tand & Induse
tries, Ine., New York, N, Y. b3

Exploration activities in Surinam by the Col-
mar group were continued into 1963 with the
spudding of the first well on this group’s offshore
holdings on December 11, The well, Surinam
Offshore No. 1, is located 55 mi, off the coast and
north of the city of Paramaribo, in 146 {£. of wa-
ter, Drilling was discontinued in February, 1964,
at total depth of 4,428 it. The operation was
carried out by Global Marine Caribbean 8. A,
with its drilling vessel “The Western Esplorer.”
The well cut an entirely marine section and bot-
tomed in lowermost Miocene sediments. Guif
States Land and Industries, Inc, and a French
Group headed by Petropar are partners in this
venture and will continue their activities in the
near future with a more detailed seismic survey
preparatory to further drilling,

TRINIDAD (Fig. 20; Tables LIV-LIX)
{By the Perrorzvm AssociaTion oy Trmniman, Porl-
of-Spain}

Table LIV summarizes and compares over-all
drilling and production activity in Trinidad for
the years 1961, 1962, and 1963,

Tanre LIV, Svswany oF Drioiss A
Provvooon Actoviry s TRIRIDAD

bic 0 Hog 1943
Cm (hbk 3} 45,767.772 48,474,144 48,678,300
trings 23 23 1%
Ww&s m}ﬂcwd 288 288 234
Producees (oil or gas) 245 235 13
Buceess ratio 8% n% BI%
Footage drilled 1,426,008 1,506,187 1,745,148

Exrrorarion Acriviry

Eleven party-months of geological field waork,
10 party-months of land seismic work, and about
2 party-months of marine selsmic work were re-
ported for Trinidad for 1963. Eighteen appraisal
wells and 19 semi-appraisal wells were completed
during the year with results as presented in Table
LV. On December 31, 5 rigs were active on ap-
praisal drilling,

Counter-Memorial of Suriname
Annex 22

1288
ko 5 (1 £l
i % 5 rg a5
W o - 2 : % o . ok,
. EUBUETERS
Attantiv Oéewn
£ 24 " P
af«"'mmw%
GECRGETOWH oSurinam=1 Tt

B R A Z 1 L

””'%ml

F1o. 19.~Burinam, location of 1963 wildcat well.

Bome details of this exploration activity for the
year by companies are presented here,

BP (Trinidad) Limited ~~On the onshore léases,
only one appraisal well was completed during
1963, This was Apex Cedros 4 which was sban-
doned at 15,128 {£. This well is located downdip at
the western end of the north flank of the Southern
Range anticline.

In the Palo Seco field, 3 semi-appraisal wells
were drilled and all were successful, Palo Seco 837
proved marginally commercial eastward exten-
sions of the Forest and Cruse reservoirs already
being exploited in South Palo Seco. Palo Seco 541,
focated north of the Los Bajos fault, proved com-
mercial production from the Forest sandsand also
proved & downdip limit of oil accumulation in the
Lower Morne P'Enfer. Palo Seco 533, also north of
the Los Bajos fault, is situated between Texaco’s

Tanre LY. Somuaxy or Resurrs or Exeropatory
Denvme o Trviman 1 1963

Gas or Oif Abaw, Tokat st%@
sl wells 4 1 18 22
A ot wells 13 s v T
Totals 17 b 37 44
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REVIEW OF 1964 PETROLEUM DEVELOPMENTS IN SOUTH
AMERICA AND CARIBBEAN AREA!

LOUIS . SASS* ann C, H. NEFR:
Coral Gables, Florida
ABSTRACT

_ This review includes 26 reporting countries within the subject area—10 of which are established pro-
ducers of petroleum and collectively account for 15% of total world production. The total produstion from
these countries rose for the sixth successive year and for 1964 averaged 4,183,450 b/d—up 4.3% from
1963. Of this production, 1% comes from Venesuela, and Venezuela continues to be the world’s ﬁwgest
exporter of petroleum. Geological and geophysical activity in the search for new reserves totalied 1,418
party-months—up 6% over 1963, More than 759 of this work was done in 3 countries—Argentina, Brazil,
and Colombia, In the review area, 328 exploratory wells were deilled, 131 of which were successful, Devel-
opment drilling continued to decline; there were 2,334 such wells drilled in 1062, 1,824 in 1963, and 1,652 in
1964, Biuch of this decline in development drilling was in Argenting. Accompanying the text are 26 map-
figures, and 73 tables,

INTROBUCTION Tante 1L 1964 Ouw Propocrioy
Increases in oil production were reported this Country Baresly Per Doy

year from 8 of the 10 producing countries in South Venemels 3,102,505
Americs and the Caribbean area, and total 1964 3:,;,@3‘},‘;;: e
production from this area averaged 4,183,450 b/d g’f;;"“g"‘i e
~-an increase of almost 4.39, above the 1963 2o 8 $ie
figure (Tables I, 11} As a result, this segment of Bolivia §:§§§
the world produced just over 15% of estimated Cuba 113
1964 total world production. Cumaulative produc- Total 4,183,451

tion at the end of 1964 was almost 22.9 hillion
bbls~—~just over 14% of the world total. On the
other Hand, remaining reserves from this area
have been reporied to be just under 7% of the
world total, The bulk of this production comes
from Venezuels, and Venezuels continues to be
the world's largest exporter of petroleum.

The over-all geological and geophysical effort

t Manuscript recelved, April 19, 1965,
® Gulf Oil Corporation.

expénded in 1964 in the search for new discoveries
and new reserves totalled 1,418 party-months
(Table IIT) in 10 countries, Compared with the
preceding vear, it reflects a 69 increase in this
type of work. Almost half of this total effort was
seismic. In 1964, 3 countries, Argentina, Brazil,
and Colombia, accounted for 1,073 party-months
of geological and geophysical work-—more than
75% of the total effort,

Fane I Awnvar O Propyonion, 19591064

{Thousands of Barrels)

_ Total
Couniry 1858 968 1981 1042 1243 o4 Cumulative
. FProduchion
Venssuels 1,841,000 1,041,072 1,065,734 1,167,900 1,185,520 1,241,857 18,535,000
Arpenting 44,578 62,840 84,3 Q8,208 %15 1,370 1,180,248
tirhis 53,332 55,666 53,383 144 o THP 2,816 1,193,937
Prinidnd 40,919 42,357 45,768 44,875 48 478 48,731 3,238
Brasil 300 9,613 34,807 33,481 35,714 33411 219,814
Perit $7,733 19,288 19,371 21,134 21,468 23,119 L7182
Chile B3 ¥ & 9,318 11,708 13,223 33,105 83,003
Bobivia 3,170 3,574 2.5 4511 3,404% 3,390 41,124
3 ¢ (BE3 2,880 3.0938 2,642 2.547 3823 91,455

Cube 5 B b b 216 2t B
Tolals 1,204,484 1,266 005 1,318,148 1,436,930 1,468,633 1:331,14 22,881 850

Por cent change 5. 1% 4. 3% +8.0% +3.2% +4.5%

Inciudes small correction gver fgure

& presented st "
¥ Oiifcial fgures not wvsilable, Bethnated muiaﬁw%m% <lose 108 millon blls.
1112
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Tante IV. 1964 Drmrevs Sratsrics

Coumlry  Surf.  Sels.  Lirav. Mag. ”ﬁ'p’r‘f,‘;f{' Oghee  Tobd
Argenting 48 i iz 1 i o 33
Bolivia S 3 12 i ] o 93
Bragzil 180 142 117 g ] 52 483
{hile 32 B4 8 & ] 8 iis
Colombla 143 a5 15 i 8 o I
foubr g 23 ® ¥ o g 43
Dl > o o e @ o

2 6 # a ) T &
Guatemnals ¢ L] 8 ) G o3 o
47 4 & i3 & . #3

Trinidad 34 EH & & 8 1 15
Venezucls % A B L] @ o g
Fotals 526 #54 182 i & 23 141

Drilling during 1964 in South America and the
Caribbean area totalled 328 exploratory wells
compared with 329 in 1963, Of the 328 explora-
tory wells, 131 were completed as oil producers for
2 success percentage of 40, Eighty-six of these
explorataory wells were drilled in Brazil alone. In
1964, 1,652 development wells were completed in
this part of the world compared with 1,824 1n 1963
—-z decling of 99, Total footage drilled (explora-
tory plus development) declined about 8% below
the 1963 figure. Drilling statistics by countries are
presented in Table IV. A substantial reduction in
drilling effort occurred in Argentina but this was,
in part, offset by an increase in Venezuela,

The discoveries of the year could be $ or more of
the 4 completions in Cretacesus limestons that
finally were achieved under Lake Maracaibo, but
mare information is needed before & firm evalus-
tion can be made, Cerro de Pasco may have s
gas-condensate discovery in the Oriente of Pertt
where the Oxapampa 19-1 was awaiting testing,
Brazil's 1963 Carmépolis discovery in Bergipe
Province developed, during 1964, into 2 poten-
tially significant new producing area 130 mi, north
of Brazil's established Bahia Belds, Carmépolis
may prove to be Brazil’s largest single field yet
discovered. It produces 20° API oil—mixed base
~~from Lower Cretaceous sandstones. Finally,
1964 step-out drilling in the Texpetl-Gulf Orito
feid in the Putumaye srea of southern Colombia
near the Ecuadorian border gave 5 producers out
of 5 wells drilled, and there were 7 wells in this
field at year-end,

A new 12-10-Inch pipeline across the Andes
from the Santa Cruz area of Bolivia o join with
the existing Sicasica-Arica line to the Pacific was
under construction at year-ead. Under discussion
it year-end was a pipeline scross the Andes from

Totad 3 Expl.
Couniry Welts  10iak Foclage Expl. Wgs
brid, Drilied Hells Suecess
Argentine 450 2,673,201 55 15
Vi 46 316,331 i3 3
Brazil 243 353,336 86 248
Chile 1497 00, 450 1% 4
Colombla £09,235 i 8
Cuba 113,923 7 3
Domisican Republic ] F » 1
Eouador 3 138, 261 & 3
Guatemals ] 220 B 3
Perd 142 798,462 & 3
Sutiname 1 4,428 i o
Trisidad 194 1,056,337 53 3%
Yeneeuels 647 3,550,000 35 23
Fotak i,980 0,815,584 328 33
& Two wells deilting 3t vear-end,
b Ome well driliing st year-end,

the Putumayo area of southern Colombia to the
Pacific. These two significant lines will provide
outlets to the world market for newly discovered
reserves being developed sast of the Andes,

The remainder of this report consists of individ-
ual sections contributed by correspondents, each
section covering one of 26 reporting countries,
with the countries arranged for convenience in
alphabetical order. The reader in every case is
referred to these country-by-country reports for
Tocal highlights and details. Wherever desirable
and possible, pertinent maps and statistical tables
accompany these sections on the individual coun-
tries. This year the report on Trinidad was pre-
pared for the first time by the newly established
Ministry of Petroleum and Mines for Trinidad
and Tobago. Also, as & special feature this year,
the reader’s attention is directed to the wildcat
location map (and related tables) submitted for
the Sants Flena Peninsula area of Ecuador, and
for the Magallanes area of Chile. These two maps
and tables locate~—and present some dats on—all
significant wildouls drilled 1o date in these interest-
ing areas,
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Banpavos Harry Wassall & Associates, Inc. : T LNTL
| Goneva, Switzerland s : @ﬁﬁmmﬁ. {Fig. 1; Tables V-XII)
Bopivia Peter H, Baadsgaard, Bolivian Guif Ol (By Dr. Envanoo L. Pavura, Yacimienlos Petroliferos
" " ﬁg;?m;éaﬁ%ﬁanm i%m 1o Bicesi Fiseales, Buenos Aires)
RAZIL wdro de Moura, Petrd rasileiro ¥ hors: Vaford
5. A., Rio de Janeiro e el oaeid s mear o s e i companiod
Brirsn POH A Martin-RKaye, Director, Geo.  Statistical Tubles ¥ thiy mm%ﬁm 1) lomites YPE'S 9
Guiana logical Survey Department, George.  [ioss Sguicant 1964 wikdcals, These tables and the map are pre-
Lown )
Brizisn C. D. Davidson, Phillips Pelroleum
c Hospunrag Cvﬂfxmggny, g{miw&iﬂg ﬁkh?gm i
HILE ‘arlos Santa Marla, Empress Nagiona) - 1
del Petroleo (ENAP). Santiago Tame V. Toran On P?a;smmx ¥ ABGENTINA
Coromsia W, Emest Aitken, Colombia-Cities {In Cubic Meters)
Service Petrolewn Corp., Bz}éxg, E—
CostaRica  César Dondoli B., Director de Geologia, 1962 10k Cumulative theough
o shme L .
UBA Salvador Sala, Instituto Cu €15 4ed, 151 15,057,178 m 184, 45:
Recursos Mi;wraics, Habana (97,142,827 bbis.) aw.sﬁg ,738 S”h;,} o .?é} bzgfig’ bﬁg.)
Downicay  Harry Wassall & Associates, Inc,
Rerunric Geneva, Switzerland
Ecuspor Anglo-Ecuadorian Oilfields Ltd., Guay-
. aquil , Taste VI Totar Gas PRODUCTION IN ARGENTINA
Freven Han C. Swolfs, Gulf States Lanéd & ‘T Cubic M.
GuiANA Industries, Inc., New York, New York {In Cubic Meters)
Guarewara  E. D. Ackerman, Intemational Petrg. == =
,lmmm ﬁdﬁummy, Tid., Coral Gables, 1963 1964
{eigtel:h P
Haree Hary Wassall & Associates, lnc., 8,510, 102,000 mb 6,100,000,000 m*
Geneva, Switzerland
Honpuras  Kenneth g’ Smith, The Pure Ol Com-
. pany, Houston, Texag 3 onTag
Juwca  Hamy Wassll'd Asocistes, i, Gromysicar EXVLOMATION IV ARGRNTINA
N Hgmw%?’afsgl & gﬁm In '
TCARAGUA arry { fates, Tnc.
Geneva, Bwiteerland ! * Yaar Burf. Gl Beiv.,  GrsvoMag.  Toad
Panaui Harry Wasaall & Associates, Ine, 1964 44 184 12 3u
 Geneva, Switserland 1963 31 3 12 34
Peng Victor Benavides, Tnternational Petro. 1o i b 3% i
teum Company, Ltd,, Lima
Pogrzo Ruco Hurry Wassall & Associates, Inc,
{reneva, Switzerland ; W v
FrSatvapor  Noactivity reported Fasrz VI Suvmmany or Werr Comerations
SurmiaME  Han C. Swolfs, Gulf States Land & Fn- i ARowmeriia, 1964
Taoy The Mkt of Petvolovm and Sines, N . Sup, Tod o
RINIDAD AND & try of Petro and Mines, i Abon. Swsp.  Tobal 2
Topaco Port-of-Spain ' o G . Success
Venzzueta  Neal R, VanMiddlesworth, Venezuelan . Sxoior. tests 1% | 55 28
Oil Scouting Agency, Caracas Devel. walls. MM 28 41 5 w5 8
]ugzn %ﬁﬁmﬁ Grande Ol Com- o w R R i ®m owm
Ed
Tasie IX, Invontant Discoveniss 1v AnceyTivs, 1964
. Basis i Tolol
P A T ) G B ham LT Rewt
i . C Seismi NFW 8 8,136 Springhill, b Cret, Gas & Cond,
SHhB1 S cn  Sohemic v i 830 Sprinehil L. Cret. gil
1428 Chubut Geol-Seiy, EXT April 13 3,808 ubutiass, U, Cret, il
ChET-L bt ool -Sels, NEW  Augmt 10 1507 Chobutions, U, Cret, Ol
ChVH-3 Chubut Geol-Seis, NFW October 3 5,663 Chubutisno, 1, Cret, il
ChvE-1 Chubut Geol-Seis, EXT October 12 4,281 Chubutisan, U, Cret, il
ChVE-2  Chubut el -Seis. EXT November 10 3,951 Chubutiano, U, Cret, il
ChVH-4 ubut ool -Seis, EXT : 933 Chubutisos, U, Cret, ol
BNA-L Rio Negro Selamic HNPw Hovember 17 4,565 Mestmninn s

Note: The general location for sach of the above wells Is shown on Flgure 1,
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Tasre XXV, Torar Foorase Driviep
1% Brazi i 1964

Fontage Dritled

Field

Agun Grande 13,295
Blrarics 47135
Candsias 651315
Joke 31601
Fazenda Azevedn T
Fuzends Caroned 24,335
T b
acipe
Sao Pedro 7,646
Seath 16,445
wthers 64,740
Subtotsl 376,673
All witdeats 486 663
Grand tols #5335

6) was delimited during the vear. Its oil-in-place
is relatively small—about 0.8 cu. m. {5
million bbls.},

Neither of the above-mentioned new fields
was on production by December 31, 1964; asof
that date, commercial oil production in the
Sergipe-Alagoas basin was confined to the
Taboleiro do Martins field, near Maceis, with an
average daily production of 200 bbis.

Laboratories of paleontology and sedimentol-
ogy have been installed in Maceif, and began
operations during May.

Pagani Basmw
{(Fig. 1

The Paleszolc basin of Parand covers a great
area of southern Brazil, including the States of
880 Paulo, Santa Catarina, Parand, Mato
Grosso, Rio Grande do Sul, and a part of Minas
Gerais,

Exploration activity in this great area consisted
of 36 party-months of surface geology, 8 crew-
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months of gravimeter, and 12 crew-months of
electro-resistivity, Furthermore, 2 digs operated
during the year and completed 3 wells Tor 3 totsl
of 5,130 m. (16,831 i), One of the rigs wasalso
occupied with the re-testing of wells TVsi-1-8C
and TV-2.8C (Taguara Verde, Santa Catarina)
that formerly had shows of gas which needed re-
evaluation. The TVst-1-8C was found to be z
subcommercial gas well (21,600,000 cu, it. of gas
per day with 0.1% of helium). No ofl discovery
wag made during the year,

A separate paleontological laboratory operated
in the args during the whole year, and 3 sedi-
mentological laboratory is in the process of being
installed,

BritisE GUIANA
By Dr. P H. A, Maron-Eawr, Director, Geological
Survey Department, f}wrgewwns v

Two applications for exploration rights over
offshore areas of British Gulana remained oute
standing throughout the year, In December, 2
further application was received. By the end of
the year, no announcement had been made on the
granting of exploration rights. At present there
are indications that inferest in British Guiana’s
offshore oil prospects will mount considerably
during 1965, and some announcements are ex-
pected soon.

Britise HONDURAS (Fig. 8)
8 Céiﬁ; ;Tiavmm, Phillips Peteoleums Co., Barties-

Although no exploration work was carried out
in British Honduras during 1964, it was a yearof
incressed land activity, Phillips Petroleum Com-
pany increased its holdings by 153,000 acres and
remained the principsl acreage holder with

Tasre XXVL O Propuorion (v Banrzis) vy Fremns, Brazit

Ananal Produstion

. ; Toiat Coumulative Produciion
Fodit Digmers Walls throngk Decomber,
mr Drilied 1963 1984 1954
Agun Grande #51 16, 584,000 15,150,000 115,750,000
Candeins 04l i73 4,137,000 380 00 39,771,600
§ ey 1959 108 4,515,000 £250, 13,970,000
Dam 19¢7 L 1,047,000 2,405,000 26,003,
B . 1959 123 4,475,000 4,430,000 17,069,000
Muts S8 Jollo 1951 33 288,000 308,000 4,745 000
Casnrongongo 1958 37 000 282,000 1,366,000
Zantann 1962 5 433,000 620,000 1,853,000
Fazends Paneles 1967 10 414,000 480, 000 0 Bl
Pofucs 1953 o 42,000 18,000 321,000
Hewitshe 1950 i3 198,000 100,000 359 00
“Paholeirn do Marting 1963 23 1, 000 83,000 3,008
Carmbpalis 1963 18 o 16,900 11,000
All others o | 108,000 236,100 1,948,000
Fotaly 1,430 35,714,000 33,341,000 230 804,000
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Tasie LVIL O Provuczion {ox Bagneis) pv Arsas, Frecos, on Distiacey i Peey
. i b Annuol Produsion Cumulative
I sy Fis Lise Foind Well § B e@nmm:
Aver, Pighd, ov Disteied {nmpuny },::;’ ¥ Fheitiod * Formatinn ot f&'ﬁ# ’
ol R i A gl 8 By i i e s i+ i ""f{‘f”;‘“’*’*“i

t ORTINENTAL %w

Li Beleo 1980 3 Tertiary 386,177 548,694 1,681,600

Humbeddt, Rinoint Fer, Parific 1953 % Tertiary 36152 50,012 iR
Chrsmras .

Mirg Beloo 195 k. Tortiney 141,952 180,181 1,800,000

Los Crganost EPF, 19431 859 Pertinry 2 04R,192 2,654,711 1R8], 100

La Bron-Parifon P ERes 5,052 Tertingy &, 6&3 %&ﬂ & 114, T8 *56 232, 300

Interlobt PC 0% 2.3% aztiﬁ:y £,892.016 18,297,800 113,80,80

Amotaps Pet. Amptape 195 2 Tertiary 0,215 16,337 281,400
Basynun

Maguis ) El Orignte 1937 12 Cretacsun 508,337 534,163 2 1&2 100

Apans Calientes Ganso Azul 1939 28 Cretscems 754,553 72& 271 .390
Sremna

Firtn (Puna} Peruvian Govt, 1904 o Cretacenus s e 286,600

Totals 8,440 21,467,437 23,119,082 661,781,500

udes Douglas wells snd production, snd former Per. Pacific Tablnso concesslon production (195426 bbls.) prior to its return 1o

EI‘.F F; 1950
Imi(w )

¥ Includes
Z«ﬁm

. Petrolers Peruapa,
ﬁmnam:ﬁ?.ﬁ min
ered in 1863, well count

Oruer MATTERS

Note by Compiling Authors: Mention should
be made that during the review year, Tezas Gulf
Producing Company’s 76% interest in the Ganso
Azul field of eastern Perfi passed to Sinclairina
deal which involved producing properties in
several countries. Also, Cabeen Exploration Com-
pany signed an agreement with Peruvian Pacific
(Richfield and Cities Service) whereby Cabeen
would become operator on~—and earn an interest
in—the Humboldt concession offshore from La
Brea and Los Organos fields,

‘Tanie LVIL Torar Gas Provucrion v Pexy
M Cubie Feet)

1564
53,188

1063
4,833

Tasie LIX, Parry-Montas oF GEOLOGICAL AND
Grornysicar Exproration v Pery, 1964

Company gﬁ{ Seds.  Gras, &Dﬂi “g‘: Folat

Cerra de Pasco. Fme%mm e e o 6 6
EW Petrolera 15 s & - 25
4 e e - i

m Peruana “El Otiente”  — 4 — o £
visn Gulf 4 . e s 4

Totals v 4 s 5 @

porthwest Perd, such as Sector
mum mmma:mmm
with Companis Petrolers Lobitos, operated by [PC

Tunal, Husltacal r:mm the almest depleted
pior to EB.F, owniensh e

Puerto Rico
(By Hapevy Wassaty & Associares, Inc, Geneva,
Switzerland)

No oil rights were held in Puerto Rico at the
beginning of 1964, and no reports were received
during the year indicating that any concessions
had beées awarded in that period. There was no
petroleum exploration per se in the country dur-
ing 1964, but it may be noted that the U, 5.
Geological Survey, in cooperation with the
Economic  Development  Administration of
Puerta Rico, continned with a gravimetric study
of the island’s north coast. A similar study of the
south coast had already been completed. Also
during 1964, compilation and evaluation of an
airborne radintion and magneétic survey was con-
tinued, This work was done by the U, 8. Geologi-
cal Survey and the Atomic Energy Commission.

EL BALvapon

No 1964 development related to oil or gas
exploration was brought to the atfention of the
compilers,

SURINAME
{By Dr. Haw C. Sworrs, Gulf States Land & Indus-
tries, Inc., Wew York, N, i’

The first well drilled on the Suriname shelf,
Suriname Offshore No. 1, ‘was plugged and
abandoned on February 27, 1964. The well,
located 53 wmi. offshore in the open Atlantic,
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reached & ilotul depth of 4,428 [t. in upper
{ligocene sediments. An element of surprise in
the well is a cirbonate section from 1,600 14,
down. Operations were suspended during the
remmatader of the yeur pending completion of
negotiations for amendments ty the concession
agreement. The new concession terms, effective
early in 1965, reflect participation by & French
consortium, led by Petropar, with the Gulf
States Land & Industries, Inc, afiliates which
initinted exploration efforts in Suriname in 1938,
The 1965 program for Swriname will be co-
ordinated with work in French Guisng, and will
provide for establishing radio navigation stations
and the conducting of conventional marine
seizmic work in the eastern sector of the 100mi-
wide Suriname shelf,

TrINIDAD AND Topaso (Fig. 23; Tables
LE-LEVIID
{By the Ministty of Petroleum and Mines, Portof
Spain)

Highlights of the Trinidad and Tobago
Petroleum Industry duving 1964 were:

1, A decrease in drilling activity from 19 to 13
rigs;

7. An Increase in the number of pilot secon-
dary-recovery projects, along with the
introduction of thermal methods;

3. A significant expansion and moderndzation
in the refining and petrochemical sectors;
and

4, Publication of the Report of the Commis-
sion of Enguiry into the country’s ofl
industry,

TPable LX. presents production and dnlling
statisties for 1964 and slso presents 1962 and
1963 data for ready comparison.
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CONCEBSIONRS

There were no malor changes i concession
holdings during the year 1964,

Sunrracr Exproration

No geophysical work was carvied out in Trint
dad and Tobago during 1964, Surface geological
effort during the year amounted fo 134 party-
months. - An additional 13 party-months was
devoted to geological map checking and strati-
graphic familiarization.

Exrronarion Deriune

Al 1964 exploratory wells are listed in Table
LXT and are located on the map (Fig. 23). Ex-
ploratory drilling effort {Lahee type A3 and
A-2C) in Trinidad in 1964 totalied 15 completed
wells. Eight of these were marine wells, of which
the 2 drilled off the east coast, as well as the
exploratory well off the south coast, were dry
holes and have been abandoned. Marine opera-
tions were mare successful in the Gulf of Paria
where all § exploratory wells were producers,

On land, 7 wildeats were completed with 2 sue-
cesses; 1 in the Ortoire basln and 1o the Guays-
guayare area.

Perhaps the most important well belng drilled
at year-end was 5-189 {G/6),* a deep test for
Cretaceous objectives locuted in the Soldads
area (Gulf of Paria),

Field extension drilling was on the incresse and
of the 38 step-out wells deilled, 32 resulted in
small but hoportant additional reserves. The
overall exploratory drilling effort in Trinidad in
1964 totalled 358,074 ft. of hole. Results are
summarized in Table LXIL

Tasug LXIL Soweary 0 Weiy Courrizrions

1 Tringoan ano Tonaco, 1064
; : : - it Aban, 4
Tante LX. Taovmwan Somuany Dara Wy M tew non
w2 307 e Em wally
Crude tpms {ixhis.} B BT BinE Sl sod L) ’ 8 B e
zn. o 99,948,968 99,335.%3 ;m,?:s% 58l {{Mther Lahee types) » 6 % 8.2
x)smﬁm 193,307 m,m 9%, i Sub-totals £ 1 & 5.6
Total wells compl 200 232 T anatn moo& W W
ver, % compl 530 5,601 5,313 Totahs 170 2 L
Total fostage L0187 1,246,201 1,056,337% * In addition, %M: wuai gervice wells completed o aimrv&ti&ﬁ
Brod, Lol and ges) 253 169 g andinjection we
Sﬁmm&i’n'ﬁg 1.1 B5.8 25.4
Aver, tigs rimalng 23 1 15 * The letter-sinmber combination eémm in paventheses

* Tacludes 4 sarvice wells {injection and observation).

ﬁz&ﬁmw&ﬁmr&fmt&tﬁgﬂv

‘s approximate grid
eovrdinates on map (Fig. 23
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BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEDLIXEISTS
YOI, 56, MO 3 {ALUGUST, 1988), PP, 15841624, 27 FIGS., 80 TABLES

REVIEW OF 1965 PETROLEUM DEVELOPMENTS IN
SOUTH AMERICA AND CARIBBEAN AREA:

LOUIS €. BASS® AND €. HUNEFR
Coral Gables, Florida

ABSTRACT

This review includes 28 reporting conntries from South America and the Caribbean area—9 of
which have ong been established producers of petroleum and collectively accounted for 14% of the
world’s total oil production in 1963, Total production frorm these & countiies within the coverage of this
review rose for the seventh successive yenr, and for 1965 averaged almost 4.3 million b/d—up 105,000
b/d from 1064 figures, Of this preduction, 81% came from Venezuels, which continues to be the world's
larﬁt exporter of petroleum. Pechaps the most significant singhe development of the year in the area
under review was the revival of exploration interest in Central America—this time, the offshore—
witnessed principally by leasing activity, including activity by majors. Geological and geophyscal su-
face work throughout the whole of South America and the Caribbean ares in the search for new reserves
appears to have increxsed, but only stightly, from 1964 figures. O 364 exploratory wells completed, 127
proved successful. Brazil's Miranga field may be the vear'’s outstanding single discovery. Accompanying

the text are 23 map-figures and 69 tables.

InTRODUCTION

The 9 oil-producing countries of South America
and the Caribbean area for the year 1963 had a
combined average production rate of 4288817
b/d, or about 149 of estimated worldwide pro-
duction, Production details from the area under
review are summarized in Tables I and 1. Comu-
lative production from the same 9 countries at
the end of 1965 was almost 24.5 billion bbis—
just over 149 of the world's estimated cumula-
tive total, The bulk of South American and
Caribbean ares production comes, as in past
years, from Venezuela, Venezuels continues to be
the world’s largest exporter of petroieom. Come
paring the 1965 production of iadividual coun-
tries with their 1964 performance, Colombia's
registered Increase of 17% from the 1964 fgure
is outstanding. This Increase i3 largely the resalt
of the full vear of production frem Chevron’s
new Rio Zulia field in the Maracaibo basin near
the Venezuelan border.

Surface-exploration activity in South America
and the Caribbean area in 1965 totaled 1459
party-months, 2 slight increase from 1964, Details
by countries for 1965 are given in Table IIL
Drilling activity for the vear talfied 364 com-
pleted exploratory wells with 127 successes
{Table IV), The total of all wells drilled was
2,083, up slightly from 1964, but total footage in
1965 was just under 10.5 million ft., down from
10.8 million in 1964,

* Manuscript received and accepled, Mayv 0, 1066,
*Latin Amerdcan Guif Ol Company.

From an exploration standpoint, perhaps the
most significant single development of the year
was a revival of interest in Central America—this
time, the offshore. This interest was shown by
the leasing activity, principally by majors, in
British Honduras, Guatemala, and Nicaragua.
These extensive preliminary 1965 leasing actions
will most certainly be followed by marine seismic
studies and offshore drilling. Interest in offshore
vontinental South America also revived in 1968,
evidenced by offshore leasing and {or) other
offshore activities reported from Perd, Colombia,
Venezuela, British Guiang, Surinam, French Guis
ana, Brozil, and Argenting, An imporiant de-
velopment during the year was the successfol Jo-
statlution of Belco’s fixed deilling platiorm in 65
ft. of water; 2.5 km, offshore from Talara, Pert
This platform went into service in May and was
the first such platform to be erected on the west
coast of South America.

Two significant onshore actions reported for
the year were (1) the geological and geophysical
program ¢arried out by Texpet-Gulf in the head-
waters of the Amazon in northern Ecuador,
which could lead to a drilling recommendation
next year, and (2) the decision by Chevron to
conduct ‘its own investigation of the petroleum
prospects of northern British Honduras,

‘The oil discovery of the vear may prove to be
Petrobras’ Miranga field, which is not far from
Agua Grande in the Recbocavo basin, Bahia
Partly because of ils strategic location, develop~
ment af Miranga wag rapid; 6 rigs were drilling

1564
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Tasee 1 Anyear D Propyorion, 1960-1963
{Thousands of Bbis)
Total
Country 1850 1961 1962 1983 1984 1955 Cummiative
Produetion

Yenesuela 3,041,672 1,065,724 3,167,900 1,485,520 103,857 1,267,760% 19,803,000
Argentine 53,845 84,390 98,208 97,343 106,370 98,797 1,259,011%
telonbia 55,686 53,383 50,144 0,720 52,857 73,659 1,249,589%
Trinidad 42,357 45,758 48,876 48,678 49,331 548,859 952,067
Brazil 29,613 34,807 33,401 35,714 23,310 34,345 254,271
Perd 19,255 12,271 21,134 21,4568 23,119 23,068 686,850
Thile ¥,243 4,218 11,708 13,223 13,687% 12,705 83, 5844
Bolivia 3,51 2,990 2,917 3,604 3,290 3,357 44 481
Eouadoy 2,800 3,028 2,642 2:547 2,883 2,919 94,375

Torsls 1,286,026 1,318,143 1436930 1468, 417% 14530, 907 1,565,417 24,408, 578%
Per sent change +4.2% 49.0% $2.2% 3% 2.5

# Includes small adjetments wade since last year's report.

actively in the new field at vear's end, 14 wells ACKNOWLEDGMENTS

already had been completed, and credited cumu-
lative production was approaching 256,000 bbis.
This appears to be a major discovery, The reser-
voir is within the Cretaceous lihas Formation,
Laying of pipe on Bolivian Gulf Ol Company’s
38%-mi., 12-10+n. oil pipeline, which extends
from the low-lying Santa Cruz area of eastern
Bolivia 1o Sicasica on the high Altiplano, was
completed during the year. At Sicasica, this line
joins with YPFB%s already-existing Sicasica-Arica
pipeline that continues to the Pacific coast. In-
stallations of pumping and storage facilities are
now in progress, and this entire system—from
Santa Cruz across the Andes to Arica—is ex-
pected to go into operation in July, 1966,
The remainder of this report consists of indi-
vidual sections contributed by correspondents,
each section covering one of 25 reporting coun-
trizs, with the countries arranged for convenience
in alghabetical order. The reader is referred to
these country-by-country reports for Jocal high-
lights and details, Wherever desirable and possi-

A report sach as this is impoessible without real
cooperation and help from many people. The
compiling authors make grateful acknowledgment
{0 ‘the following companies and individuals for
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their part in supplying information toward, or in
contributing whole sections to, this 19635 Review
of Petroleum Developments in South America
and the Caribbean Area.

ARGENTINA Fduardo Padula, Yacimientos Petro-
liferos Fiscales (YPF), Buenos
Aires .
Banasiag R. B. Mitchell, Chevron Expldration
Company, San Francisco, Califor-
nin
Bansapos €. R. Bumey, Genemal Crude Ol
Company, ?fiausten, Texas
Wassall & Associates, Imc,
Genevs, Switzerland
Bouvia I, Roger Heggblom, Bolivian Guif
Ol Company, Santa Cruz
Braziz Geonisio Carvatho Bamm, ?etmkm
Brasileiro (Petrobris), 5 A, Ris
de Janeiro
Barrisg P.H A “Mamn—xaye, Chief Geo~
Gumana fogical Survey Officer, Georgetown
Brrrisyg T 1. San&rzdge, Phillips Petroleum
Honouras Company, Bartlesville, Oklahoma
Caine {nvaldo Wenzel G, aad Mario Ma-
ring P., Erspress Naclonad del Pe-
trileo {EN&P}, Santiago
CoLoMath W. Ernest Altkin, Colombia-Cities
Service Petroleum Corp, Bogotd
Cosra Rica César Dondoll B., Director de Geo~
logla, Minas v Petrdleo, San José
DrosiRIcan Harry Wasssll & Associates, Inc,
Rerunrc Geneva, Switzeriand
Eovapor Angle-Ecuadorian Oilfields Ltd,, Ow-
ayaquil ]
Richard 5. Westbury, Calgary, Al
berta, {Zaagﬁa
Faenog Han O, Swolls, Gulf Stales Land &
Duana Industries, Inc, New York, New

York

K. Ib. Ackerman, International Pe-
troleum Company, Limited, Coral
{Gables, Florida )

Harry Wassall & Associates, Ing,
Geneva, Switzerland

Gabriel Denpgo, Institute  Centro-
americano de Investipacion v Teee
nologiz Industrial (ICAITI), Gua-
temala

H. M. Lias, Union O ‘Com;}azzy of
California, Los , California

Harry Wasall & Asmtsa%es, Ine,
Geneva, Switzerland

B D, Ackerman, International Pe
troleum Company, Limited, Coral
Gables, Florids

R. B, Mitchell, Chevron Exploration
(Iomgzmy, San Francisco, Califor-

ﬁa‘n’y Wassall & Associates, Inc,
Geneva, Switzerland

Franciseo A, Torre ., Minksterds de
Apricnltura, Comercio & Industrias,
Punamd

Gabriel  Dengo, Tnstitste  Centro-
americane de Immxgmén ¥ Tecn
nologin Industrial (JUALTY, G-
temala

GUATEMALA

Har

Honouras

Tamarca

Kicaragua

Panash
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Harey Wassall & Associates, Inc,
Geneva, Switzerland

Pead Victor Benavides, International Pe-
troleum Company, Ltd, Lima
Pogero Rio Hamy Wassall & Associates; Ime,

Geneva, Switzeriand
Harry Wassall ‘& Assodates, Inc,
Geneva, Switzerland

Er Sarvapon

Sykinam Han C. Swolfs, GulYf States Land &
gad;;siries, Inc; New York, New
feig
Tumwspan anp R A Thomas, Permanent Secretary,
Fovaco Ministry of Petroleum and Mines,
Port-of-Spain
VENEIUELA Neal R, VanMiddlesworth, Venezue-

fan Ol Scouting Agency, Caracas

Ancexrina (Fig 1; Tables VX

By Dr. Evvaspo L. Papuia, Yacimientos Petroliferos
Fiscales, Buenos Aires

In 1965, VYacimientos Petroliferos Fiscales
{(YPF) operated 27 seismic crews, 7 gravimeter
crews, 5 geological feld parties, and 8 topoges-
phic ‘parties. In addition, 2 reflectionseismic
study was made of the submarine platform in
front of the Guif of San Jorge {ChubutSanta
Cruz).

A total of 7330 km. of selsmicreflection
profile ‘was shot; seismic-refraction work consist-
ed of 41 set-ups. An area of 94,300 sq. km, was
covered by gravimeter, and 2 combined gravimet-
er-magnetoreter survey covered 8,654 gq km. In
addition, geological field parties mapped 17,520
sq. km, and detailed 240 km. of stratigraphic sec-
tion. The above-mentioned activities were con-
ducted in all of the proved petroliferous basing of
the country, with some work in other basing of
possible petroleum  intersst {Chaco-Paranense,
Rio Salade, and the Mesozoic basin in Salta).

During the year, 78 exploratory wells were
completed totaling 213,600 m. (700,786 ft.) of
drilling, Twenty of these 78 wells proved to be
commercial oll and gas producers, Of 477 de-

Tasre V. Pagre-Mows op CROLOGICAL AND
Gropmysioan EXPLORATION 1 AncEnrina, 1965

Topog-
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were in the Carmépolls field and were completed
45 oil producers. In Rechncave, 90,775 m. was
drilled in 91 wells, 79 of which were o or gas,
and 12 were dry. Wherens development deilling
in Sergipe was limited to the Carmépolis field, for
the purpose of quick development, such drilling
in Recbncavo took place in 14 different fields,
principally Dom Jolo, Taquipe, and Mirangs {a
1965 discovery),

Provuorion

il production in 1965 reached 5,460,354 cu.
m. (34,345,314 bbls.), compared with 3,206,229
cu.om. (33,312,978 bbls) in 1964z 34% in-
crease on a per-day basis. Twenty-four fields con-
tributed to this production, All but 30,562 cu. m.
{192,233 bbis,) of the total came from the Recon-
cavo fields.

Gas production for the year was 583,133,370
cu. m. (24.1 Bel.), approximately 289 more than
in 1964, This increase can be attributed not only
to the increased ofl production, but alse to higher
gas-oil ratios in some felds.

Two important events took place during 1965
regarding production activities, The first was the
discovery of the Mirangs feld, whose import is
comparable fo that of Carmépolis. Mirangs
raised the perspectives in Petrobrds’ anticipated
rate of production growth, The second important
event of 1965 was the slight increase i Petrobris’
total production in the last months of the year,
which reversed s declining trend since 1961, This
increase came from several sources: production
from new areas; better use of producing wells;
and increasing use of secondary-recovery tech-
nigues. Improvements in completion fechniques
and the greater efficiency of confractor services
were additional contributing factors.

Brrrsu Guiana (Fig )

By Dr. P. H. A, Manrin-Kave, Chief Geelogical Sur-
vey Officer, Georgetown

The increasing interest of recent years in British
Guiana’s oil possibilities culminated In 1965 with
the granting of exploration licenses for the off-
shore and adjacent land areas to the Continental
Oil Company and to Shell 0il Company, The
areas acquired are shown on the map (Fig. 7).
Both companies have completed preliminary off-
shore seismic programs, and stratigraphic drilling
is anticipated in 1966.
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Tnterest in the inland Takutu basin continued,
gnd the granting of an exploration license was
being considered al year's end. Subsequently, no-
tice of intention to grant a license to the Phoenix
it Company of Canada has been published in
the Official Gazette of the Government.

Appraisal of airborae-magnetic and ground-
gravity dats on the Takutu basin, considered to
contain severn] thousand feet of sediments, sup-
gests the possibility that svaporite deposits are
present in that basin,

During the wear, the Geological Survey De-
partment concluded a program of shallow drill
holes across the Takutu basin for stratigraphic
information. Palynological examination of the
cores Is being underteken by Th. van der Ham-
men at Leiden University. Van der Hammen’s re-
cent publications (1963, 1964) on the palynology
of British Guiana have provided material stimuli
to- the current interest in oil exploration

Bulletin 36 of the Geological Survey issued in
1955 is & report on prospecting for oil in British
Guisna by V. V. Fedynsky and 8. N. Simakov,

!anmw
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Fio. 7.British Gulana, 1965-1966 copcession map.
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whose services were obtained under the auspices
of the United Nalions Technical Assistance
Board. The study was made In 1962, covers the
history of oil exploration in the country up io
that time, and presents recommendations for fu-
ture work. The experts concluded that there was
ample justification for further prospecting, 2
view with which companies have subsequently
shown themselves to be In dgreement.

Posiications

van der Hammen, Th, 1963, A palynolezical study on
the Quaternary of British Guiana: Overdruk uit
Leddse Geol, Mededel, Deel 29, p. 125180,

i il T, A, Wijastes, 1064, & palynological
study on the Tertiary and Upper Crelaceous of
British Gutuna: Overdruk uit Leidse Geol, Mededel,
Deel 36, p, 183-241. ;

Simskov, 8. M, and V. V. Fedynsky, 1965, United Na-
Homs 'i"o&kufa:s! Assistance Board, Report on the
prospecting for off in British Gulana: Geol. Survey
Br. Guiana Bull, 36,48 p.

Barrse Honouras (Fig 8)

By T. L. Sawonmor, Phillins Petroleum Co., Bartles-
vidle, Ola.

Exploration activity in British Honduras was
resumed during 1965 alter being suspended for
nearly 2 years. British Honduras Shell Petroleum
Development Company Limited and Esso Belize,
Inc., separately conducted marine seismic sur-
veys. Shell did 4 crew-months of offshore seismic
work east and southeast of Belize City, partly on
its own acreage and partly on acreage held by
Phillips Petroleum Company, Shell will earn an
interest in approximately 382008 acres of Phil-
lips’ holdings by carrying out a specific work pro-
gram. Esso Belize conducted 1 month of marine
seismic work on Phillins’ acresge under an oplion
agreement,

Concession activity was highlighted by the
awarding of exploration rights ever approximately
4,125 sq. mi. in northern British Honduras o
Belize Chevron Oil Company. The award, granted
Oclober 18, 1065, covers practcally the entire
northers half of the country. At year's end,
Chevron was preparing lo begin an electrical sur-
vey in early 1966.

Phillips made minor acreage acquisitions and
relinguishments during the vear, and now helds
1,303,000 acres under Oil Prospecting License or
Lease. Shell's bholdings total approxima’ely
1,240,000 acres offshore,
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Cawe {(Fig. 9 Tables XXVXXX)

By Osvarno Winzes 6. sod Manio Mannes P, Em-

presa Nacional del Petrdleo (ENAP), Santiago
EXprorarion

During 1965, 8 exploratory tests were deilled in
Chile, all of which proved to be dry. At year's
end, 3 rigs were actively drilling wildeat hole. Ex-
ploratory detuils by zones fellow,

MACGALLANER ZGNE

In the Magallanes zone, ENAP continued its
exploratory effort both on Tierra del Fuego and
on the mainland. For the most part, surface
studies were seismic, with 4 crews working all
year. Also, in the Tertiary district on the main-
land, imporiant paleontologic and stratigraphic
studies were completed to help explore gome of
the complex sedimentary problems encountered.

Daring 1965, 4 exploratory wells were com-
pleted in Magallanes, and 2 sdditional explozato-
1y tests were actively drilling ahead at year's end.
An important part of this drilling effort was In
the Tertiary district on the mainland porth of
Punia Arenas where deep drilling {11,500-14,000
ft.} was being done. This drilling established the
existence of high-pressure gas zones at depth, but
the commercial importance of these zones has not
yet been determined,

SOUTH-CENTRAL Z0NE

In the south-central zone, exploration activities
included (1) selsmic work, (2) reconnaissance
surface geological studies to complete earlier ef-
forts, and (3) drilling. The selsmic and geological
studies were concentrated principally in the Prov-
inces of Ruble, Arauco, Cautin, and Lianquihue,
Four explomatory tests were drilled: Puerto
Montt-1 and Colegual-1 were in Llanquibue, and
the other 2, Huilma-l and 2, were in Osorne,
{Fig. 9). Al 4 wildcats were dry. Nevertheless,
in Colegual-1, some streaks of Huorescence were
observed in shaly sandstone units, and provided
sufficlent encouragement to consider the drilling
of & second test, The future work program for the
south-central zone includes the drilling of addi-
tional wildeat wells in the Provinces of Cautin
Araues, and Nuble,

Deverorment Drituing

During 1965, 39 development wells totaling
247,596 1, were drilled, 22 of which were pro-
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Fio. 14—French Guisna-Surinam, December, 1965, concession map.

offshore shell area, was followed In 1963 by 24
party-months  of conventional marine seismic
work conducted by the Compagnie Géperale de
Géophyaique under the joint supervision of Pe-
trosur {operater for the French group headed by
Petropar) and Gulf States Land & Industries of
New York, These same two groups slso con-
ducted a joint offshore operation in adjoining
Surinam, Several radip navigation stations were
placed along the French Guisns coast for close
geodetic control. A total of 3,200 km. of line was
shot offishore from French Guiana in a reconnais-
sance pattern, and the combined results of mag-

netic and seismic survevs now leave no doubl
that, during part of Tertiary time, there existed a
500-km,-wide, partly-enciosed embayment off-
shore from western French Guians and gl »f
Surinam.

Guaremara (Fig. 135)

By E. D, Acuzwman, International Petroleum Com-
pany, Limited, Coral Gables, Florids

As during 1964, explorsiory activity during
1965 was concenirated in the Pacific cosstal ares
with no activity reported in the Petén

The Abularach San José-l siratigraphic fest,



1610

doned bevause of mechanical difficulties. This is
the first platform fo be installed along the west
coast of South Ameries.

MIsCELLANROUS

Cabeen Exploration Corporation, a California
independent, acquired Peruvian Pacific, an afili-
ate of Cities Service in which Richfield had o
509 interest.

The shipments of crude il from the Aguas
Calientes field to the Brazilian refinery at Ma-
naus were discontinued after 10 vears of opers-
tion, and the entire predoction from this field is
now used in the domestic Peruvian market

Pusare Rico
By Hazny Wassarr & Assooiares, Inc, Geneva, Swit-
zerland

From all available information, no oil rights
were held in Puerto Rice, and there was no pe-
troleum exploration per se in 1965,

Er Sauvvanor
By Hamgy Wassaur & Assocmares, Ing, Gepeva,
Switzerland

No firm developments related to oif exploration
in Bl Salvador during 1965 have come to the writ-
ers’ attention,

Svamam (Fig, 14)
By Dr Hay € Sworrs, Consultant f;;z {‘:uif States
Land & Industries, Inc., New VYork, N

After the signing of an amended agmcmzni be-
tween the Surinam Government and Colmar Suri-
nam Oi Company, active exploration of the Suri-
nam offshore area was resumed in 1955 with 2
conventional marine seismic survey conducied by
Waestern Geophysical Company. This work was
deone under the joint supervision of Petrosur (op-
erator for the French interests beaded by Peires
par} and Guif States Land & Industries of New
York, These same two groups also conducted 3
joint offshore speration in adjoining French Gub
ans. Preparatory to the seismic work;, several
radio navigation stations were established along
the coast to provide clese geodetic control. The
Surinare survey covered most of the wide shelf
grea on & reconnalssance patiern: additional de-
tail was added over indicated closures. Two
party-months of work was compleled, and 4,358
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km. of profile shot. The work program for 1966
includes interpretation of these seismic data,
which will be followed by the deilling of at least
3 tests, beginning in the wecond half of 1966

Tapaoan axs Tosaco

{Figs. 19-21: Tables LIE-LXUD
By R. A Tuoumas, Permanent Secretary, Mipistry
of Petrolum and Mines, Port-of-Spain

Highlights of the Tramdad snd Tobago vetro-
leumm industry during 1965 were! (1) anincrease
in crude ofl production during the last 3 months
of the yesr to the high level attsired in mid
1963: (1) an incresse i drilling activity during
the year from 12.5 rigs in January fo 317 rigs in
December; (3} continued rapid growth and mod-
ernization in the refining and petrochemical sec-
tors; {4} improvement of gascollection facili-
ties; and {5) publication of Part T of the Report
of the Commission of Enquiry on the marketing
of petrolenm products in Trinidad and Tobago,
Table LII presents in summary form the overall
drilling and production statistics for 1955, with
comparative data for the 7 preceding years,

Tasre LI Tenupap anp Tosaco Souwany Dara

1064 1955
} &s a,’fs 270 49,730,998 48,858,937
,S&S 110,731,592 111, 563 62?
éam’ 2, 117 2,282
" 176,399 199,728 196,778
'i‘azai ce:m,::n! 232 194 224*
Aver, depth compl welly
i} JB0L 5,511 4,823
gﬁﬁm i;?%,;g; i,ﬂﬁ,«;é; 1,058, ;3&
l’wcmgxgm £5.8 82.4 5.9
Aver, rigs running 19 15 15
* Inctudes 3 suspended wells,
Concessions

Concession changes onshore during 1965 in-
cluded the surrender by Apex (Trinidad) Qilfields
1ad. of oil mining leases ‘over 9874 acres of
Crown and alienated lands in the eastern Central
Range. Offshore, Dominion O# Limited surren~
dered approximately 115,383 acres of Hs Gulf of
Paria concession,

Sureace EXproRarion
A breakdown of 1965 surface exploration activ-
Hy is given in Table LIIL together with compa-
rable information for 1964,





