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SUMMARY REPORT

IDOE International Workshop on Marine Geology and

Geophysics of the Caribbean Region and its Resources

Kingston, Jamalca, February 17-22, 1975

1. Opening of the meeting

The meeting was opened by the Honourable Allan Isaacs, Minister of
Mining and Natural Resources, on behalf of the Government of Jamalca
(Opening address see Annex III). Mr. Hector Wynter welcomed the group
in the name of the Unesco Executive Board, of which he is the Chairman.
The Deputy Secretary of the I0C, Dr. Glinter Giermann, then welcomed the
Group in the name of the Director General of Unesco, and the Secretary
of the Intergovernmental Oceanographic Commission. He thanked the govern-
ment for hosting and organizing the meeting. The opening session was
chaired by Sir Egerton Richardson, Honorary Chairman of the Workshop.

(A 1ist of participants is attached as Amnex II).

2. Election of officers and adoption of the agenda

The Honorary Chairman invited the Group to elect a Chairman. Dr. Gabriel
Dengo from Guatemala was proposed and elected unanimously. Dr. John Weaver
from Puerto Rico was invited to serve as Rapporteur for the plenary meetings.
Ad hoc groups, as requested under items 5 and 6 of the Agenda, were asked to
elect their own Chalrmen and Rapporteurs for the duration of those meetings.
The agenda was adopted as in Annex I.

3. General review papers

In order to inform thé group on the general state of research in the
Caribbean region, six eminent sclentists made presentations, as follows:

- Troy L. Holcombe, US Naval Oceanographic Office,
on Bathymetry and Sedimenis of the Caribbean Sea.

- John B. Saunders, Texaco Trinidad inc.,
on Stratigraphy of the Caribbean Sea.



~ James E. Case, USGS,
on Structural Geology of the Caribbean Region.

- Arthur A. Meyerhoff, Tulsa Oklahoma,
on Hydrocarbon Resources of the Caribbean.

- Otto Bohnenberger, Central American Research Institute, Guatemala,
on Tectonic Models (A discussion on this subject was led
by A.A. Meyerhoff).

- A, Bellizzla, Ministry of Mines and Petroleum, Venezuela;
on a Review of the Tectonophysics Symposiur, Geological
Society of America Annual Meeting, Miami, November 1974.

A full day was devoted to these lectures, and their discussions.
Phillip W. Gulld, United States Geologlcal Survey, Reston, Virginia, was
unable to attend and deliver his paper on Mineral Resources of the
Caribbean. A draft manuscript of his paper was copied and circulated to
all participants.

4, Papers on specific geological problems and research interests of
particular countries

This item was introduced in order to make it possible for sclentists
to report briefly on problems in thelr respective countries or in countries
of which they have a profound knowledge. Reports on the following countriles
were received: Mexico (L. del Castillo, F. Guerrero, R. Cruz), Guatemala
(J. Qedoy), Nicaragua (Orlando Rodriguez), Costa Rica (R.M. Castillo),
Panama (G. Recchi), Colombia (H. Duque Caro), Venezuela (J. Galavis),
Netherland Antilles (H.G. MacGillavry), Trinidad and Tobago (J. Scott),
Barbados and Lesser Antilles (J. Tomblin), Puerto Rico and Virgin Islands
(J. Weaver), Dominican Republiec (R. Llinas, I. Tavares), Haiti (F. Maurrasse,
G. Georges), Cuba (A.A. Meyerhoff), Jameica (E. Robinson), Turks and Cayman
Islands (W. Horsfield), and Bahamas (A.A. Meyerhoff). A discussion followed
the presentations. A full day was devoted to this item.

Most speakers were highly interested in investigations directed towards
the search for petroleum and to some extent in mineral concentrations in
offshore sediments. Other aspects of economic and soclological importance
are the question of geological hazards, seismology and volcanology. The need
for deep drilling, particularly in the Venezuelan basin to penetrate below
the B" reflector horizon and the advantage of multiple channel selsmic pro-
filing for deeper penetration was stressed. Suggestions were also made for
higher energy explosion selsmic work, though one participant objected to this
on environmental grounds.

Several speakers emphasized the need for more detalled knowledge of
land geology which could be then projected to the interpretation of marine
gbgervation. In particular the report on the apparént occurrence of horizons
A" and B" in southern Haiti stressed this aspect.

5. Need for further work and plans for further work

In order to implement this item the Workshop dilvided into three ad hoc
groups on:



J. Ewing
W. Horsfield

1. Geophysics and Tectonies, Chairman’
Rapporteur -

K.O. Emery
J.B. Saunders

2. Stratigraphy and Sediments, Chairman
Rapporteur

A, Belllzzia
0. Bohnenberger

3, Petrology and Metallogenesis, Chairman
Rapporteur

Two full days for discussions and programme drafting were allowed to
each of the three groups. The FProgramme of Research, as finally adopted
by the Werkshop, is attached to this report as Annex V.

6. Recommendation for coourdination and implementation of future work

The workshop discussed the questions of how the programme and its
single proJects could be best coordinated and implemented. The representative
of Unesco and IOC explained that Unesco and the IOC might be in a position to
give assistance to training and education in marine science to developing
countries of the region, to assist in the publication of results, and to assist
in setting up national and/or regional data (information) services. Mr. P. Grim
spoke on the facilities provided by such a centre, taking as his example the
National Geophysical and Solar Terrestrial Data Center of the US National
Oceanographic and Atmospheric Administration (NOAA).

The Workshop appreciated these offers and formulated a set of recommend-
ations which are attached to this report as Annex IV, Dr. J. Ewing was re-
quested to bring to the attention of the International Programme of Ocean
Drilling (IPOD), at its next meeting, the request of the Workshop for further
deep drill holes in the Caribbean Sea., The Workshop participants voiced their
appreciation of the work being carried out by Dr. J. Weaver who publishes at
regular intervals compilations on the "Status of Geological Research in the
Caribbean". Financial assistance for the continuation of this activity 1s

sought.

After the discussion of thls item, members of the group participated in
two field trips which were kindly offered by the host country.

7. Adoption of the final report

The Group adopted the final report, the recommendations, and the pro-
gramme. The Workshop further agreed that additional explanatory material for
certain sections of the programme be included in Appendices A-D (Annex V-4),

8. Closure of the meeting

The meeting closed at noon on Saturday 22 February 1975.
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ANNEX I

IDOE International Workshop on Marine Geology and
Geophysics of the Caribbean Region and 1ts Resources

Kingston, Jamaica, 17-22 February 1975

AGENDA

Opening of the meeting
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General review papers

Papers on specific genlogical problems and research
interests of particulur countries

Need for further work and plans for further work

.

Recommendation for co-ordination and‘implementation
of future work

Adoption of the final report

Closure of the meeting
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ANNEX ITI

Address by the Hon. Allan Isaacs, Minister of Mining and Natural
Resources, at the Opening of the IDOE International Workshop on

Marine Geology and Geophysiecs of the Carivibean Region and 1ts

Resources, on Monday, February 17, 1975

The use of ocean resources has received increasing attention in the
1970's. The interest stems in part from the Law of the Sea Conference,
which will be continued and, it 1s fervently hoped, 'concluded in Geneva
at the end of March. This interest comes @=ven more cruclally from the
realization, particularly in the metropclitan countries, of the diversity
and abundance of offshore hydrocarbons, seabed mineral resources. the
vastness of the capacity of the oceans as a source of food. '

These considerations bring the necessity for international co-operation
in ocean management and its’ relevant problems into sharp focus. ‘Seventy per
cent of the surface of the earth 1s water and most of the oceans lie beyond
the limits of national Juriscioction and are subject to no specific ownership.
“Quite clearly the increasingly complex techniques for studying the ocean must
be planned, organized and implemented. This is a problem to which the Inter-
national Seabed Authority (most likely to be sited here in Kingston) must
address itself. Solutions to this question are not however the objective of
this Workshop which seeks to formulate and make known the status of present
knowledge of the geology of the Caribbean Sea, the need for further work, the
kind of work to be done in the future, and organizational requirements for
the conduct of this work.

The abiliiy of the Caribbean nations to conduect research is now merely:
incipient, which is regrettable because of theimportance to Caribbean coun-
tries in involving themselves in ocean research in the region off thefr coast.
There is a clear need for emphasls in marine research by the nations of the
Caribbean in the future. Co-operation in investigations is essential and its
most rudimentary form wlll consist of the exchange of data.

Individual developing nations such as those of the Caribbean have two
maln areas of concern in the marine sciences:

1) The development of indigenous national marine science programmes
to which these countries should be- firmly committed.

2) To ensure- that ocean exploration: and exploztation should be truly ‘
multidisciplinary in character. ‘ : .

. The establishment and maintenance of national marine soienee programmes
are beyond the resources of individual ‘countries. Fuller internationsl co~oper-
ation and assistance i1s therefore indispensable to realistie effort. This can
be effected by means of s : - : ‘

(a) The training of local scientists and technioians,_fﬂ

(v) ‘The provision of foreign experts to assist in special problems,

(e) . The provision of scientific equipment, scientifie literature and
‘ technical data. ' i . : }
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The transfer of technology in the. marine sciences has so fer been

negligible. The truth is that it has scarcely been attempted. Indeed the.
idea of the transfer and exchange of knowledge and skills in marine science
has not been current until now - certainly not in the present diversity of
the disciplines involved in marine technology. It has not been a dynamic
international purpose. It has therefore not been planned and. organized on
a truly international scale. Institutions 4n which these disciplines havey_g,q

developed have generally’ been situated in the established technologioal o
sodietles and exchange has taken place only among them.- e ‘,;_a‘ -

In such a situation the question of- financing the effort'has simply not
arisen, The whole concept is still in its formative stage but the process is
evidently a dynamic one; and planning and organization will, I confidently
believe, be correspondingly vigorous and will be imsginatively planned, prac-,
tically organized and purposefully implemented. ‘

Luckily a massive reservoir of knowledge exists and is available in a
number of great institutions. The universities in each country. are. the repo-
sltories of knowledge and must now be heavily involved in the national pro- .
grammes. The role of the university is hot only the procurement of knowledge
but the enlargement and exchange of knowledge. They must be the agents for
the development of marine science and of - the techniques' of the.recovery of
national marine resources. These are essentially companion processes. ;

: The sheer abundance and magnitude of the potential wealth ofgthe sea,
and the urgency of the need for that wealth on this planet, themselves cons-
titute the most vivid indicator of the necessity to accelerate marine geo-
physical studies. Gravitational and magnetic surveys are required and it is
important to produce seismic reflections and refraction diagrams for the pur-
pose of delineating major marine structural features some of which may contain '
oil ard gas resources. The exploration for marine imminerals can effectively be
pursued only with a good uiderstanding of the geology, axpressed largely in
the form of geological maps, containing the necessary detail. This, together
with an adequate appreciation of the geological history of the area of:interest
is the ultimate obJective of the marine geologist. e o

However, all this work will require financing on a genercus scale, and . .
this fact has scarcely penetrated the oonsciousness of the gi'eat international
financing bodies or indeed, the budgetery.agencies within the nations them-
gselves. This default will now have to be made good and I presume that it will
be an integral part. of the general effort. o 4 L

. I wish you marine geologists success in your week long deliberations and
~ hope that the contributions emanating from this soientifis Wbrkshop will en~-
hance our comprehension of the Caribbean marins: environment. ' < , :

- Your ssience«oonstitutes -the key -to- benetioial eprOitation of “the non- - .-
renewable resources of the Caribbean Sea,: The- ohallenge before your . fraternity
.18 to develop a powerful marine soientific community in the Carihbean.:com-gf;.
'petent to reduce the sclentific gap between the couritries of this;region on. -
the one hand, and the more opulent-and- sophisticsted industrial sccieties within S
and without. our hemisphere, on the other.. ' . S S s

, I wish this cnnferenoe the sucoess that the greatness of its role and
_the magnitude and urgency. of ite task 80- vividly indieate.;_;,;_ljﬁ, S
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ANNEX TV

RECOMMENDATT ONS

The IDOE International Workshop on Marine Geology and Geophysics f
of the Caribbean Regicu and its Resources (held at Kingston, Jamaica,
17-22 February 1975),

Recommends that the Secretary of the Intergovernmental Oceanographic
Commission bring the research programmes which had been developed by the
Workshop to the attention of the Member States of the IOC, its Internatio-
nal Co-ordination Group for CICAR, and other appropriate subsidiary and
advisory bodies, Member States of Unesco not members of the Commission, to
other intergovernmental and non-govarnmental organigations, all international
and national institutions, laboratories and scientists, interested in the
reglon, inviting them to consider the programme, and to make it known to the
Secretary in which project(s) they wish to co-operate, keeping in mind that
the programme is a preliminary one which should be periodically updaied;

Recommends that the assistance of the I0C Working Committee on Inter-
national Oceanographic Data Exchange (WC/IODE) be requested to ensure the
exchange of data and information on data collected under the above programme,
inviting countries of the region to consider the setting up of a regional data
(information) centre for this purpose;

Recommends that information on exnisting and future date be sent o the
WDC-A, Washington, D.C. on the International Geologlcal and Geophysical Cruise
Inventory Forms, which have been endorsed by IOC and the International Union
of Geological Seciences (IUGS).

Recommends that the Division of Marine Sciences of Unesco and the I0C
give assistance in the field of training, education and mutual assistance to
the countries in the region which need this aid urgently to build up their .
infrastructures, such as the Dominican Republic, Haiti, Jamaioca, etec.; that -
countries having sophisticated equipment and manpower, make this aveilable to
other countries in the region, if so required; and that governments of coun-
tries which have inadequate geological services and institutions give higher
priority to the establishment and extension of such services and institutions;

Recommends that institutions which sponsor geological and geophysical
research in the Caribbean, provide opportunities for scientists and students
from other institutions, particularly those in the region, to enable them to
participate fully in these research projects; ,

. Recommends that Unesco, the IOC and national institutions and foundations,
consider giving support for the publication of results from theﬁabove exercise,
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ineluding probably an atlas. geoteotonio mana. .k H\‘l i ncnnnh-t en; . periodical vew . .

porte on the ‘status of research, etc.

Recommends that the proposals for deep drill holes which have been for-
mulated In the framework of the programme be brought to the attention of the
International Programme of Ocean Drilling (IPOD) (through Dr. John Ewing).



I0OC Workshop N°® 5
Amnex IV - page 2

Recommends that the conduct of the fleld projects recommended by this
Workshop be facllitated by the countries of the region (this concerns visas,
custom and research clearances, logistic support, etc.);

Recommends that the US Geologlcal Survey be urged to give highest prio-
rity to the printing of the tectonic map compiled by J.E. Case and T.L.
Holcombe in order to provide the geological base needed to:all future work
in the Caribbean;

Reconmends that future workshops should pay more attention to coastal
zones, inoludimg studies of their origin, evolution and land-sea interaction.
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ANNEX V

. PROGRAMME OF RESEARCH

CONTENTS TABLE

1. Field projects :

1.1 Oceanic crust on land, including‘d study of metamorphic and
plutonic rocks with associated mineralization.

1.2 Margin structure and dynamiecs
1.3 Carbonate platforms
1,u Detrital prism off South America

1.4 Basin floors, including a study of the structure of the Interior
Sea

1.6 A drillhole in the vieinity of an active volcano
1.7 Paleomagnetic studies

2. Compilation projects :

2.1 Caribbean geologiocal an& geophysical atlas
2.2 Data on voloanic and plutonic rocks

3. Support for ungoing projects :

3.1 Study of presently available dredge haul material and hard rock
samples from cores ,

3,2 Compilation of a correlation chart for the Caribbean Region
Appendices : |
A. Margin structure and dynamics (ref. field proJect'1’2)
B. Studies of the structure of the Interior Sea (ref. fleld proJect 1, 5)
"C:“>Paleomagnetism (ref. field proJect 1. 7) ' “ L
D; Study of the tectonic evolution of the Caribbean réﬁion
E. Iist of participants in gg_ggg‘working ér@ups |

F. ';Figure with geotraverses .
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ANNEX V-1 : FIELD PROJECTS

1. Field Project N® 1.1: Oceanic crust on land including a study éf

metamorphic and plutonic rocks with associated minerallsation

(a) The extensive seismic reflecting horizon B" in the Caribbean basins
has been interpreted through the Deep Sea Drilling Project (DSDPPLGE-
15-results as representing the top of the oceanic crust overlain by
deep sea sediments of Conlacian to Campanlan age. However, in some
areas, pre-B" bedded horizons can be identified. A problem of prime
importance is the further study of the B" horizon and strata below
it. One way of attempting to resolve this problem would be to ident-
ify and examine outcrops on land areas surrounding the Caribbean
which are thought to be the equivalent of horizon B" rocks. The
identification of sections contalning oceanic erust on the land areas
could, at the same time, allow us to reconstruct and, perhaps, to '
place limits on the former geographical extent of the ocean-floor
regime in the Caribbean region.

Areas in whilch basaltic rocks of oceanic aspects are overlain or in-
terbedded with Late Cretaceous pelaglc sediments have been reported
from several areas bordering the Caribbean, notably Nicaragua, Costa
Rica, Panama, Colombia, Venezuela, Curagao, Desirade, Virgin Islands,
Puerto Rico, Hispaniola and Cuba. The most interesting, extensive,
and yet perhaps least known of these occurrences are in southern
Hispaniola, Panama, N.W. Colombia and Venezuela. Field work should be
initiated in these areas.

(b) A systematic and co-ordinated study of metamorphic and plutonic rocks
with assocliated mineralization in the Caribbean is requested, includ-

ing

- a petrological, geochemical and geochronological study of dredge
hauls already available, and possible recovery of further hauls for
examination with priority to the area of the Saba Bank and the Los
Roques Trench, and the northern wall of the Nicaraguan Rise,

- a similar study and mapping of metamorphic and plutonic rocks on
appropriate land areas both in the islands, in meso-America and

Northern South America.

"his will permit the study of the petrologic evolution and delinea-
tfon of the Caribbean Plate and i1ts margin, at different times, in
order to

- distinguish metamorphic rocks of continental and oceanic origin
and the history and environment of metamorphism;

otivntn matallamonce -l. * and {+o ‘la+-!n +ta franture =
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subduction zones and the genesis of the-Caribbean crust;

- delineate source areas for possible economic mineral accumulation
on the shelves, and to provide a basis for interpretation of
seismic velocity.patterns.

* Mr. Recchl suggested that particular attention be drawn on Panama and
Puerto Rico. ~ .
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Field project N° 1,2: Margin structure and dynamica (Appendix A)

" The Groub recommends the followling regions and methods:

REGIONS : 1, Margin of Colombia and Venezuela.

METHODS :

1)

2)

3)

k)

. Lesser Antilles - Barhados Ridge.
. Margin of Panama - Costa Rica,
. Interaction zone at the northern margin of the Caribbean,

0l

Deep seismic reflection and refraction.
- Seismologlical observations.

- Magnetlcs and gravity.

- (Qeology.

Brief description of the proposed research:

Margin of Colombia and Venezuela

- Define the boundary between the oceanic and continental crusts along
the northern margin of South America.

- Study of the crustal and sedimentary transitions.
- Resource assessments.

Lesser Antllles - Barbados Ridge

t and crustal structure of the trench and Barbados Ridge.

tudy orustal'structure of the lesser Antilles Arc and adjacent basins
and underlying mantle structure.

- Study the southern boundary of the arc-ridge struocture near Trinidad
and Tobago.

Margin of Panama - Costa Rica

- Investigate the bifurcation of the fold belts at the Colombia-Panama
border area.

- Investigate the possible extension of the fold belt offshore from
Panama into the Limon basin of Costa Rica.

Interaction zone at the northern margin of the Caribbean

- Investigate the onshore extent of Horizons A" and B" in southern
Hispaniola and spatial and tectonic relation with the deep basin,

aninla am the hub of the intersection of

L)
27 S oo XN

) the Cayman Trench, (b) the Puerto Rico Trench, :
) the Greater Antilles Islands, and (d) the Bahamas Platform.

23

- Investigate the possible relation between the north-south-striking
Beata Ridge (offshore) and the north-south-striking Central Cordillera

(onshore)

- Investigate the present and former movements across and along the
Cayman Trench.

A L i o v e e
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Field Project N° 1.%: Carbonate platforms

Platforms, largely of carbonate sediments, are considered ofkeconomic
priority. These platforms range from large to small areas throughout much of
the perimeter of the Caribbean. : ‘

They include the Nicaragua Rise, Honduras'Shéls, Los Rogues, Tortuga
Shelf, Saba Bank, and the shelves south of Cuba and east of Yucatan.

Existing knowledge from proprietary drill data, geophysical traverses,
dredgings, and outcrops on adjacent land areas indlcate that thick carbonate
sections are underlalin by early Mesozolc sedimentary rocks high in detrital
and organlic components. However, the thickness, age, stratigraphy and most
everything else is poorly known for nearly all of these platforms. Much im-
portance is attached to thé acquisition of the presently proprietary drili-
hole data, followed by the making of multichannel seismic reflection profiles
acoompanied by other geophysical measurements. Additional information must
come from dredgings and especially from new drill holes.

Field work should be initiated in the above-mentioned areas.

Pield Project N° 1,.4: Detrital prism off South America

One of the Caribbean stratigraphic environments of highest potential
economic priority is the long prism of largely continentally-derived detrital
sediments between Panama and the Barbados Ridge. This priority is based upon
the probable dominant detrital composition of the sediments and their high
content of organic matter and, thus, of oil and gas. The general characteris-
tiecs of the prism are known from existing bathymetry, shallow seismic and
other geophysical measurements, wells, and land geology.

However, the great sediment thicknes® means that there are large geps
in the knowledge of its stratigraphy, composition, and petroleum potential.
Existing information, as compiled on the correlation charts and atlas (see
below), need to be greatly extended through new large-source multichannel
seismic reflection traverses accompanied by seismic refraction, magnetic, and
gravity profiles. At least 20 radial traverses and 2 connecting traverses are
necessary. These traverses should reveal internal structures (reflecting hori-
zons, unconformities, folds, faults, progradations, and perhaps diapirs) ans
the underlying basement seismic velocities and structure, Ages and composel’ fons
of these features must be based upon one or more deep drill holes, with r. .o~

rity to the Curagao Ridge.

Syntheses of these traverses should permit construction of structural and
isopach ocharts,

Field Project N° 1.5: Basin Floors, including a study of the struciure of the .
Intérior Sea .

(a) The neture and diatribution of aediments on the basin floors of the

Caribbean are best known in the area east of the Beata Ridge
- (Venezuelan Basin), from deep-sea drilling, selsmic reflection and

refraction studies, coring and dredging. West of Beata Ridge . -
(Colombia Basin, Cayman Trough, Yucatan Basin) information is more
fragmentary, partioularly in the Yucatan Basin. Even in the Venezuelan .
Basin, there is virtually nco information on the oonfiguration and
extent of sub-B" horizon. iIn the Colombian Basin the lack of deepest
information is due to the excessive thickness of younger layers. Fleld
work should be- 1nitiated 1n the . Yucatan, Vbnazuela ggg_gg;ggg;ggggggigg. -
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The Group would like to see further work on these basins using larger’
source seismic reflection equipment (to penetrate B"), magneties and
gravity . ,

Additionally, deep-~-sea drilling is suggested for stratigraphic control

preferably in the Venezuela Basin and coring to examine the extent and

distribution of turbidite layers in the more recent sediments. Sediment
analysis of short cores, box samples, and other samples can provide in-
formation on modern sedimentary processes,

(b) Studies of the structure of the Interior Sea (Appendix B)
The'Group recommends the following reglons and methods:
REGIONS :+ 1, Yucatan, Colombian and Venezuelan Basins.

2. Grenada Trough.
5. Nicaraguan, Beata and Aves Ridges.

METHODS : - Deep seismic reflection and refraction.
Deep drilling,
Magnetics and gravity.

Brlef description of proposed research

- Investigation in detall, using the besit avallable methods,of deep
crustal structure beneath the basins and ridges in order to permit
inter-Caribbean comparison, and comparison among the Caribbean Sea,
the major ocean basins., and other marginal seas.

- Define the morphology of -the Caribbean basement and the structure and
thickness of the overlaying bedded material up to Horizon B". On the
basis of existing information, the Group suggests that areas for pro-
posed drill sites should be the Venezuelan Basin, the Yucatan Basin:
and the Cayman Trench. _

Field Project N° 1.6 : A Drill-hole in the vicinity of an active volcano

To drill at least one hole in the offshore .vicinity of an active volcano,
preferably Mount Pelé, in order to improve knowledge of the marine record of
volcanic deposits with the particular aim of determining the cyecliclty or
evolution of eruption activity, in order to explain possible interference
between volcanic phenomena and stratigraphic sequences or mineralisation, and -
with a view to aiding in volcanic hazard predictions

Fleld Project N° 1,7: Paleomagnetic Studies

The Group recommends the following regions and methods: -

REGIONS : 1. Yucatan. . §, Nicaragua. 7. Hisnaniola
2, Guatemala. .. 5, Northern South America. 8. Jamaica'

3. Honduras. - . 6. Cuba : v 9. Puerto Rioo.

METHODS : - Paleomagnetic sampling and analysis.
- Detailed geologlcal mapping.'

Brief description of proposed research (Appendix C)

The Working Group supports’ the recommendations for further paleomagnetic'

* studies as'outlined in the proceedings: of the 1974 Guadeloupe meeting. This
- effort should make it possible t delinea cale rotations and(o
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2. COMPILATION PROJECTS

Compilation project N° 2.1: Caribbean GeologicalQGeophysical Atlas

The Group feels strongly that a comprehensive atlas for the reglion
should be compiled.

Suggested for inclusion in the atlas are the followlng maps:
(a) Geology of the land areas

(b) Geology of the sea floor

(¢) Physiography

(d) Bathymetry

(e) Structural fabric

(f) Isopachs for significant intervals

(g) Basement topography

(h) Magnetics

(1) Gravity

(J) Sediment distribution - present day
- for important paleo-horizons

(k) Cuterop areas including positions of dredge and other samples

(1) Known resources

(m) Seismicity

(n) Vulcanicity

(o) Physical oceanography

(p) Cross-sections and profiles

etCovens

The Group recommends that all countries of the region participate ac-
tively in thls project and contribute their own data. Dr. Hay has been asked
to collect basical material for this atlas and make it available in about
one year's time. The formation of an editorial board to plan and oversee the

preparation of such an atlas seems advisable at a later date.

Compilation project N° 2.2: Data on Volecanic and plutonic rocks

The Group suggests the assembly of all possible available geochemical
and geochronological data on Caribbean volcanic and plutonic rocks with a
view to thelr analysis and as a preliminary to a systematic study of magmatic
evolution and 1ts relation to tectonic history and environment.

To implement this task the invitation of the Institute of Caribbean
Science at Mayaglez to act as regional geological data and sample depository
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3. SUPPORT FOR ONGOING PROJECTS

3.1 A study of presently available dredge haul material and hard rock
samples from cores

This proJect has already been suggested by the University of Miami,
with preliminary work done on it by Fred Nagle in Miami. The Group
feels that there is great merit in the study, since future field
work must take into account material already avallable.

3.2 Compilation of a correlation chart for the Caribbean region

The American Association of Petroleum Geologists (AAPG) is preparing

a new set of ocorrelation charts for North America. John Saunders is
co-ordinating this effort for the Caribbean and the Group discussed

the aims and the methods by which the Caribbean contributlon to this
project might be achieved. In essence, stratigraphic colums ior key
land areas, DSDP sites, and some other offshore wells will be compiled.
As the project develops, scientists conversant with each area will be
asked to contribute data. Some basic work has been done and the project
is perhaps ten percent complete. Completion is scheduled for mid-1976.
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APPENDICES

Appendix A to Field project N° 1.2

Margin Structure and Dynamics (by the Geophysical ad hoc Working Group)

Northern Margin of Colombla, Venezuela and Trinidad

- Determine the structural confiéuration of the Southern Caribbean conti-
nental margin. This study could shed light on the tectonic evolution of
this complex but critical region.

- The same study will help ug to learn much more about the boundary .
between the South America continental crust and the Caribbean basement.

- Determine, 1f possible, the existence of seismic horizons A" and B"
beneath the continental shelf, and trace them landward for correlation
with known outcrops, which possibly are equivalent to A" and B". This
study will help to understand the detrital prism off Northern America.

- Resources assessment; by knowing sediment thickness and basins shape,
it will be possible to concentrate efforts on the more promising areas
for oil and gas prospecting, porphyry copper deposits and other mineral
resources. (Similar findings occur along the Pacific coast of Colombia).

Proposed Programme for Colombia, Venezuela and Trinidad

- Analyze 2ll availlable informaticn: onshore and offshore; seismic, magnetic,
gravity, dredge hauls, cores and deep drilling ‘results (onshore, platform,
deep marine).

- New data to be obtained:

- Deep high-resclution seismic survey (for example 24-channel
equipment).

- The seismic network has to be lald out in such a way that 1t will
define adequately the structures at the continental margin.

- Comprehensive sampling of the outer rise and slope.

- Coring at such places where the recént sediment cover is thin
(e.g. canyons), where high-resolution but shallow-penetrating
systems can be used to pinpoint areas of bedrock outerops.

- Geodetic studies acioss major fauit zones.

- High resolution monitoring of selsmicity.

Lesser Antilles - Barbados Ridge

The Lesser Antilles form one of the two small island arcs of anomalous situa-
tion in the western Atlantic Ocean: Both of these arcs appear to have migrated
toward the east relative to the Americas plate during Cretaceous-Tertiary
times. Understanding of the evolution and deep structure may thus be a signi-
ficant factor in assessing the Mesozoic-Cenezoic evolution of the Caribbean
region, but the deep structure of the island arc region is not yet well under-

stood,
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We need to know more of the sedimentary and orustal structure of the buried
trench region, and the Moho has not yet been defined properly beneath the
Aves Ridge, the Volcanic Are, and the Tobago Trough. The nature of the north-
ern and southern termination of the arc is obscure, and conspicious lateral
variations along the arc and assoclated features on the east need clarifica-
tlon. The Aves Ridge as a possible former volcanic arc also needs clarification.
Although the economic potential of mineral resources probably is small, un-
dorstanding of crustal structure should assist earthquake location and, there-
fore, volcanic-activity prediction. We suggest the following programme of geo-
physical investigations, bearing in mind that gravity and magnetic coverage
already 18 qulte good:

- Multi-channel seismic-reflection study of the buried trench system,parti-
cularly one line crossing just south of Barbados and arc lines further
north (Antigua).

- Study of the southern boundary of the arc structure in the vieinity of
Tobago, using east-west crustal-refraction lines on either side of the
supposed South America (South Caribbean) boundary fault, and other methods
as appropriate.

- A co-operative sea-to-land seismic exploration, to determine crustal
structure of the volcanic arc-trench and adj)acent basins. This could make
use of some ocean-bed seismometers which would later be used to enlarge and
enhance the seismic network for earthquake location, and

- Use of a smelsmic network to study upper mantle structure in the vicinity
of the convergence or subduction zone.

Panana - Costa Rica

Seismic and gravity surveys off the northern coast of eastern Panuma indicate
that 2 major fold belt now occupies a filled trench that subsequently was
deformed by compression. This fold belt probably includes several thousand
meters of Tertiary sediments.

Seismic coverage essentially ends at the northern terminus of the Panama
Canal. However, all fold trends strike west towards the Panama-Coata Rica
border, as do ‘the general bathymetric trends. The trends may continue into
the Limon Basin of Costa Rica, and it is important to know if this is true.

Some older selsmic data suggest that this deformed margin off the north coast
of Panama is a zone of underthrusting. Does this fold belt represent some real
movement of the Caribbean Plate beneath the Panama-Costa Rica borderland or
does it represent a secondary effect of relative movement between three plates
- a Pacific Plate, Panama Block and the Caribbean Plate?

At least one deep seismic multi-channel reflection line is required to de-
termine if this 1s a margin of understanding. A systematic single-channel
survey might be able to determine if the offshore deformed belt continues to

the Limon Basin.

Interaction zone between Oreater Antilles and the Bahamas

Hispaniola is the hub, or "structural knot", where the Cayman Trench, the
Nicaraguan Rise, the Cayman Ridge, the Puerto Rico Trench, the eastern Greater
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Antllles, Cuba, the Beata Ridge, and the Bahamas - Cuba intersection zone ..
meet. (Is the Bahamas-Cuba intersection a collision zone, or 1s the Cuba-
Bahamas a single geological unit, as suggested by the fileld geology?) Thus
this region probably holds the key to a proper tectonic interpretation of
the northern margin of the Caribbean plate. Several problems must be solved
in this area:

- Recent geologlical field work shows that, in the Southern Peninsula of _
Halti, Late Cretaceous (Campanian) pelagic limestone beds directly over-
lie, or are interbedded with, igneous basaltic rocks. These stratigraphiec
and age relatlons are very similar to those found during Leg 15 in the
Venezuela Basin, where Late Cretaceous pelagic carbonates also overlle, or
are interbedded with, basaltic rock, and where the basaltic rocks are in-
terpreted to correlate with the smooth seismic reflector, Horizon B"., Thus
part, if not all, of the Southern Peninsula may be uplifted (by block
faulting) Caribbean oceanic crust.

-~ Similarly, Eocene chert and associated pelagic sediments crop out in the
Southern Peninsula. This fact suggests the possibility that seismic Horil-
zon A" of the Caribbean Basin also may be exposed on land.

The Southern Peninsula, therefore, may have the same tectonic significance
as the north-south Beata Ridge system, which also has been considered to
be an uplifted, block-faulted segment of the Caribbean crust.

- The north-south-striking Beata Ridge is south of, and on strike with, the
north-south-striking segment of the Cordillera Central of the Dominican
Republic, and a possible tectonic relation may exist between these two
north-scuth-striking structural features.

- Other similarities between the Beata Ridge and the Southern Peninsula of
Haitl are suggested by the seismic velocities measured beneath the Beata
Ridge and the area at the entrance to the Gulf of La Gonave (north of the
Southern Peninsula). Both areas show thickening of the 3.9 km/sec. layer.
Are these two areas of thickening the result of the same tectonic processes?

- The Enriquillo - Cul de Sac Graben north of the Southern Peninsula may be
bounded by high-angle reverse faults which have & strike-slip component.
What is the relation of those faults to the tectonics of this regioq?

- To answer these questions, deep selsmic-refraction and reflection lines are
needed (1) across the margins (east and west sides) of the Southern Penin-
sula, (2) north and south of the Peninsula , (3) from the Southern Penin-
sula to the deep basin, (4) mcross the Cordillera Central of the Dominican
Republic, (5) across the Beata Ridge, and (6) in the Muertos Trench south
of the Dominican Republic. Work with Cuban sclentists is highly desirable.

The proposed seismic lines, insofar as possible, must be tied to one another.
Such lines would provide invaluable information regarding the block-fault and
other teotonics of the area and the possible relations between Horizons A" '
and B" of the deep basin and their postulated equivalents onshore. Such data
also may provide clues to the apparent relations between the north-sc.th
structural trends of the Cordillera Central and the Beata Rldge. Moreover,
data should be forthcoming from the programme proposed above that will help
evaluate (1) the resource potential (including diapirs in the Bahamas area)
and (2) the earthquake hazards of the area, Finally, we wish to mention the
fact that Dr. Giorgio Pamnella of the University of Puerto Rico (Mayaguez) is
heading a working group attacking some of the problems of eastern Hispaniola.
Duke University is working north of the island and WHOI is about to commence
work in the Cayman Trough. Miami is conducting programmes in the Ol@ Bahama
Channel . . . '
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Appendix B to Fleld proJect N° 1. 5

Studies of the Structure of the Interior Sea (by the Geophysieal ad hoc
Working Grour }

Introduction

Reconnaissance seismic refraction data indicate that the Caribbean crust

in the Venezuela and Colombia Basins is of the order of 12-15 Km. thick.
This is in marked contrast to the 6-8 Km thick crust observed in the major
ocean basins., In addition, crustal velocity sequences of these basins are
very different, a fact which contrasts with the comparatively simple velo-
city structure of the maln occean basins, The Yucatan Basin contrasts with
both the Colombia and Venezuela Basins in that both the thickness of the
crust and the veloclty structure are similar to the structure of the main
ocean basins., These differences in the geophysical character of the Cari-
bbean and the main ocean basins suggest a fundamental difference in the
manner of crustal generation or evolution. Unfortunately the above general-
izations are based on only a few refraction lines and early state-of-the-art
refraction technique. In order to better understand the geology of the Cari-
bbean crust and to better constrain models of crustal evolution, it is im-
portant to accurately determine the velocity structure of selected represent-
ative areas within the Caribbean interior.

Single-chamnel seismic-reflection data have identified an extensive reflection
called B" which drilling indicates as inter-bedded Upper Cretaceous sediment-
basalt. Reconnalssance sono-buoy results indicate that the basalts of B" do
nct represent basement but that B" lies approximately 500 to 2,000 meters
above basement. Single chamnel reflection data do not reveal the internal
structure or the thickness of this material. A few select CDP* lines which
have been made available to the sclentific community indicate that the
material below B" is stratified. If we are to understand the early history

of the Caribbean basins and the evolution of the Caribbean margins during
sub-B" time, 1t is important to determine the acoustlc and lithologic charac-
ter of the material lying between B" and the Caribbean crust. It is also -
hoped that CDP data would define the morphology of the top of the Caribbean
basement. An understanding of the morphology could reveal important trends in
basement which would reflect tectonic trends related to the evolution of the
Caribbean crust.

Goals

To enhance our understanding cf the propertles of the Caribbean interior,
we propose to do the following:

- To define more accurately the veloclty structure of selected, representative
areas of the Caribbean interior (Seismic refraction).

- To define the morphology and structural trends of the sediment-basement
interface of the Caribbean bagsement (CDP “ﬂ’lecticn). )

- To determine diatribution, thickness, and acoustic stratigraphy of the
material between B" and the Caribbean basement (GDP reflections and OBS*¥*)

- As an outgrowth of these studies and the resulting 1nterpretations, to
select sites for deep drilling. .

* CDP = common-depth-point
## ORI = ocean-bottoni-seismometers



These results, after being inmerpreted,‘would provide e regionel geo-x" .
physical grid of the'deep structure of the Caribbean Basin. The.reeults IR
would have several important implioetions- e ‘ﬁ’* .fp X SR AP

- To provide a regional three-dimensional orustal-velooity model of the L
Caribbean crust providing. oonetraints on models for the evaluation of o
the Caribbean interior. S R . S : Do S

- To provide a catalyst which would enhance communioation among the research
groups in the countries-around Ehe Caribbean.‘ Co e v ‘ g

- 1o provide a geological-geophysioal base line or tie point for local ‘.‘_' B
‘margin-oriented surveys which would be initiated by research groupa of
individual Caribbean countries, and :

- To hope that- the: genesis of suoh ‘a standard grid will eVblVe through time
as companles anhd research groups contribute geologioal and geophysical
results to tie to the proposed original network. ST S yﬂ

-y
'

Common-depth-point (CDP) seismic-reflection, sonobuoy refleotion. aeismo-"
.refracticn, and ocean bottom seismometers (OBS) are the principal tools thet
we envisage for geophysical investigation of the interior regions of the
Caribbean. _ . SR
anh method resolves geologlic structure Bignificantly better than older
methods, CDP provides significantly greater penetration than older, less-
- gophlstlcated methods. -~ T
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'Paleomagnetism (by the Geophyslcal ad hoc wcrkiny Group) R " Pl
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Full support should be given to the objectives of the working group on .

‘ Paleomagnetism of the Caribbean Region formed at the meeting at Guadeloupe
. Island in.July, 1974 with' the. supgestion that 'the: geophysical sampling and
~ analysis be done in close collaboration with geologists familiar with the -

subJect regions. .

ObJectives

The objectives of Caribbean research have been stated in the US Programme
for the Geodynamies Project. An understanding of the complex interrelations:
of the geologlcal history of the Caribbean should lead not.only to a better
understanding of the development of the Atlantic.region, but also. of the. -
plate tectonics model itself, Palemagnetism provides an almost unique method
for looking back into the tectonic history of the area provided the rocks
studied are suitable for paleomagnetic investigations. Experlence to date
shows thatl. despite pronounced weathering of most Caribbean rocks due.to tro-
pical marine environment and the complexity of-local geology,'it has been -
possible to obtain some significant paleomagnetic data. from selected areas
of the Caribbean region. At the present stage of the investigations the data
cannot as yet be interpreted uniquely. There are nevertheless reasons for
believing that, although.the Caribbean has not behaved as a rigid plate, it
has probably been subject to a general northeasterly or easterly- ‘movement
with accompanying rotations of its component blocks on its southern’ and nor it~

ern margins.

i

The present data are, unfortunately, scarce and their ¢rality too variable

to allow firm conclusions. The aim of the paleomagnetic programme will be to

- improve and strenghten the information from areas at present under investig-
ation and to undertake new studies in regions so far not investigated, It is
hoped that a concentrated effort will meke it possible to delineate large=
scale rotations and/or translations of the Caribbean Plate and of its marginal

componen+s.
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Appendix D

Study of the tectonic evolutlon of the Caribbean region (by the Geophysical
-ad hoe WOrking Group)

The evolution of the Caribbean region may be treated 1in two'ways: the history
of the plate movements and the evolutlon of the Caribbean basins and margins.

- History of plate movements:

The movement history of the Caribbean may be treated for simplicity in
three aspects: the recent, the Cenorolc and the Mesozoic plate movements.

The starting point for any past reconstructions must be the delineation

of present day plate boundaries and knowledge of rates and direction of:

movements. We may approach present day studies by delineating (1) young

fault systems and deformed belts using offshore geophysics and onshore

mapping; (2) by accurately determining the pattern of selsmicity in the

region and evaluating the relation between fault zones and seismic belts;
d (3) by measuring active slip by geodetic methods.

Largest. uncertainties in the delineation of young faults and deformed zones
seem to fall into several regions:

- Eastern and western margins of Costa Rica and Panama and their interiors.
- The margins and interior of Hispaniola and Jamaiea.

- The Anagada Fault and 1ts relation to the Puerto Rico, Lesser Antilles
and Muertos Trenches.

Detaliled earthquake studies are badly needed in many areas throughout the
Caribbean:

-~ Studies by Tomblin and others in the Lesser Antilles and Trinldad should
be expanded. .

- New studles should be made in:

Hispaniola and Jamaica.
NE Caribbean such as the Virgin Islands and Puerto Rico.

The North coast of Venezuela and Colombia.

Central America, especially on proposed seismlic zones trending
perpendicular to the mid-America Trench. A

Intensified Pan-Caribbean determination of seismic slip vectors.

Geodetic surveys have been virtually non-existent in the Caribbean region,
yet are cruclal to measuring present day movements. Suggested areas for
immediate study:
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- The El Pilar Fault system from south of the Araya Peninsula to
- Margarita Island.

- Enriquillo-Cul de Sac Trough in Hispaniola.
- Across the Motagua Polocﬁic Fault zones in Central Amerilca.

- Across the zone of intersection between the Bocono, Oca and
San Sebastian Faults on the north coast of Venezuela.

In addition, we recommend an active programme for studylng the earthquake
and voleanic hazard potential in the Caribbean. In general, the history of
plate motions through the Cenozoic in the Caribbean region has been quite
complex and very few areas appear to be useful for quantitative estimates

of plate offset through the Cenozoic. One area of great potential, however,
is the Cayman Trough. The proposed spreading centre in the Trough can
potentially give the timing and rate of movement between the Caribbean and
North American Plates, and the transform faults bordering the trough can
potentially constrain directions of movement. Thorough study of presently
available magnetic, bathymetric, dredge and seismic reflection data in the
trough should be done immediately to try to determine its history. If present
data prove insufficient, new programmes involving drilling, more magnetic
data, seismic observations and sampling by deep submersible should be under-

taken.

If this movement is known, then the history of Caribbean - South America
motion is easily determined utilizing computations of North America versus
South America motion that are presently available. The Cenozoic history of
Caribbean - Americas movement is critical to reconstructing the possible
succession of source regions for the large sedimentary prisms off northern
South America, the Tobago and Grenada Troughs, and Barbados Ridge. Thie his-
tory is also essential in reconstructing the paleogeographic positions of
major land masses and basins at the end of the .Mesozoic and early Tertiary
when intense tectonic activity is recorded on all margins of the Caribbean.

It should be stressed that the accuracy of plate tectonic determinations is
directly related to that of the input data. Reconstructions in this manner
should be done hand in hand with lithofacies maps on onshore and of fshore

regions.

Combined paleomagnetic and geochronologic studies can provide important cons-
traints on reconstructed movements of crustal blocks. Existing studies should
be evaluated, and an expanded Pan-Caribbean programme should be carefully
undertaken. Key regions are the Yucatan Peninsula and Central America south
of the Motagua Polochic Faults. Recommended programmes should be undertaken

in all the Greater Antilles,
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M., H.P. Bott
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J. Sanchez
E.A. Silver
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J. Tomblin
J. Watkins

F. Maurrasse
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K.0. Emery -~ Chairman : G. Georges_‘

J.B. Saunders) - , . T.L. Holcombe
} Rapporteurs - ‘

E. Robinson ) H. MacGillavry

A.H. Bouma B. Malfait

W.R. Bryant F. Maurrasse

R. Cruz;Orozco ' : O.‘Rodrigﬁez M;
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Geotraverses (Figure)

Nl

PROPOSED GEOPHYSICAL STUDIES:

prmsneemmend  Ref'lection line

h{}d | Réfraction.stations
e

Traverses. shown in this figure are meant to show récommended studies in.
the Caribbezn Interlor Sea. Their extensions across margin reglions might

constitute a part of a study plan for the margins,,
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