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The Association of Ibero-American Geology and Mining 4

Services (ASGMI) is a non-profit organization founded in e
1993 grouping 22 National Geological Services of Ibero-

America. Since 2012 it has legal personality.
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- Geological Mapping & Modelling



/ |

AYes A sl
Asociacion de Servicios

k ‘ ] de Geologia y Mineria

Ibercamericanos

. /M
Argentina & Segem/r

Servicio Gealdgico Minero Argenting

Bolivia {
. ap
BraS|I CPRM
]
Chile %ﬁl‘;?o“g‘?a‘;""a‘
Colombia (70
. M
Costa Rica @ Q C’
IIGP -
Cuba y‘ ?PM
INSTITUTO DE INVESTIGACION
Ecuador GEOLOGICO Y ENERGETICO

El Salvador —.&

EL SALVADOR

Espaia 33 G
P 28 PRI
Catalunya IcGC
Iggfé::i;raﬁc i Geolbgic
de Catalunya

. 7 A ey e SR
N L T o - N
- 5 7 e &
E a3
Y i i
r ; ¥ : .
W
5 . T -
et 2 g 1 .
L 2 T e

Guatemala

Honduras

México

Nicaragua

Panama @;ﬁy
Paraguay '

Portugal &2 LMNEG

Republica Dominicana

MIEMDINAMIGE

|

Uruguay

Venezuela

& Xk

* *
*EUROGEOSURVEYS
* * i

https://asgmi.org/directorio/

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling

November 15 — 16t 2023


https://asgmi.org/directorio/

de Geologia y Mineria
Iberocamericanos

AV A s
w Asociacion de Servicios
\Y4

—

INTERNATIONAL COOPERATION
GEOLOGICAL HERITAGE
GEOCHEMISTRY
METALLOGY AND MINERAL RESOURCES
MINING TAILGATES
ARTISAN AND SMALL SCALE MINING
HYDROGEOLOGY
GEOLOGICAL HAZARDS
GEOGRAPHIC INFORMATION SYSTEMS

. MUSEUM NETWORK

. REGIONAL GEOLOGY AND GEOLOGICAL MAPPING

ASAMBLEA
GENERAL

SECRETARIA GRUPOS DE
GENERAL EXPERTOS

JUNTA
DIRECTIVA

© o N o g B~ W D

-_— =
- O

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 16t 2023



de Geologia y Mineria
Iberocamericanos

AV A S
% Asociacion de Servicios
\/]

REGIONAL GEOLOGY AND GEOLOGICAL MAPPING EXPERT GROUP (established in 2020)

The mission of GEGEO EG is to promote and facilitate the exchange of experiences, knowledge and of work methodologies
related to geological surveying and mapping among ASGMI-geological services. Its specific objectives for the accomplishment
of its mission are:

» Promote specific cooperation agreements for the transfer of knowledge, protocols and operational procedures regarding
geological cartography at different scales.

» Cooperate, through scientific-technical support, for the planning and implementation of national geological mapping
programs in ASGMI-member services that do not carry out geological mapping systematically.

« Harmonize geological cartography in cross-border areas and at continental scale, for the construction of the geological map
of South America, Central America and the Caribbean.

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
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REGIONAL GEOLOGY AND GEOLOGICAL MAPPING EXPERT GROUP (established in 2020)

RECENTACTIVITIES

Gomez,])., Schobbenhaus,C. & Montes,N.E.,
compilers. 2019. Geological Map of South
America 2019. Scale 1:5.000.000. Commission
for the Geological Map of the World (CGMW),
Colombian Geological Survey and Geological
Survey of Brazil. Paris.

https://geoportal.cepal.org/layers/geo
node data:geonode:AMS geology

On-line workshop
“Situation of Geological
Cartography and Applied
Methodology in Ibero-
American countries”

December 2020
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On-line workshop
“National Geological
and Geothematic
Cartography Programs”

XXVI Asamblea General
ASGMI
April 2021

EEn, PROCESO INTEGRADO DE GESTION PARA LA
" CONFECCION DE CARTOGRAFIA GEOLOGICA DIGITAL
EN EL PLAN NACIONAL DE GEOLOGIA

Public declaration (letter)

“Importance of the
Implementation of

National Geological
Mapping Programs”

August 2021

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling

November 15 — 16t 2023
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REGIONAL GEOLOGY AND GEOLOGICAL MAPPING EXPERT GROUP

ASGMI countries participating in the GEGEO Expert Group (14/22; 64%):

1.  ARGENTINA 6. CUBA 11. HONDURAS
2. BRASIL 7. ECUADOR 12. PERU

3. CHILE 8. EL SALVADOR 13. PORTUGAL
4. COLOMBIA 9. ESPANA 14. URUGUAY
5. COSTARICA 10. CATALUNYA

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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OVERVIEW OF NATIONAL MAPPING PROGRAMS IN SOUTH AMERICA, CENTRAL AMERICA AND THE CARIBBEAN

Different realities among ASGMI members geological institutions, dependance and financing:

El Salvador, Guatemala, Nicaragua, Panama, Paraguay,

Countries with geological UNITS as part of mining/energy institutions Uruguay

Argentina, Bolivia, Chile, Costa Rica, Espafia, Ecuador,

Countries with geological and mining/energy INSTITUTIONS Honduras, Perti, Portugal, Venezuela

Countries with NEW (< 15 years) GEOLOGICAL SERVICE Republica Dominicana

Countries with OLD (> 15 years) GEOLOGICAL SERVICE Brasil, Cuba, Catalunya, México, Colombia*

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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OVERVIEW OF NATIONAL MAPPING PROGRAMS IN SOUTH AMERICA, CENTRAL AMERICA AND THE CARIBBEAN

Different realities among ASGMI members geological institutions, dependance and financing:

DEPENDANCE

Chile, Bolivia, Colombia, Costa Rica, Cuba, Guatemala,
Institutions/Units depending on Mining/Energy ministry Nicaragua, Paraguay, Peru, republica Dominicana, Uruguay,
Venezuela, Ecuador

Institutions/Units depending on Science/Education ministry Espafa
Institutions/Units depending on Economy ministry Argentina, México
Institutions/Units depending on Industry/Commerce ministry Panama

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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OVERVIEW OF NATIONAL MAPPING PROGRAMS IN SOUTH AMERICA CENTRAL AMERICAAND THE CARIBBEAN

Partial survey on the advances of national mapping programs w

Countries surveyed (9/22; 41%):

ARGENTINA
CATALUNYA
CHILE
COSTA RICA
CUBA
ECUADOR
ESPANA
PERU
URUGUAY

DO NOWMAEBNRE

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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Partial survey on the advances of national mapping programs

SCALE OF WORK
25.000 50.000 100.000 200.000 250.000 500.000 750.000 1.000.000 2.500.000 5.000.000
ARGENTINA v v v v
CATALUNYA v
CHILE v v v v v v
COSTA RICA v v v
CUBA v v v v v
ECUADOR v v v v v v
ESPANA v v v
PERU v v
URUGUAY v v
total 3 6 5 3 3 4 2 4 1 1

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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Partial survey on the advances of national mapping programs

COVERAGE AT DIFFERENT SCALES

RAL AMERICAAND THE CARIBBEAN
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25.000 50.000 100.000 200.000 250.000 500.000 750.000 1.000.000 2.500.000 5.000.000
ARGENTINA 59,4% 100,0% 100,0% 100,0%
CHILE 0,1% 5,1% 43,5% 37,4% 6,6% 100,0%
COSTA RICA 28,3% 100,0% 100,0%
CUBA 2,0% 100,0% 100,0% 100,0% 100,0%
ECUADOR 0,2% 2,0% 57,8% 30,0% 30,0% 100,0%
ESPANA 100,0% 31,8% 100,0%
PERU 60,8% 100,0%
URUGUAY 19,9% 100,0%

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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Partial survey on the advances of national mapping programs

COVERAGE AT DIFFERENT SCALES

25.000 50.000 100.000 200.000 250.000 500.000 750.000 1.000.000 2.500.000 5.000.000
ARGENTINA 59,4% 100,0% 100,0% 100,0%
CHILE 0,1% 5,1% 43,5% 37,4% 6,6% 100,0%

COSTA RICA 28,3% 100,0% 100,0%

CUBA 2,0% 100,0% 100,0% 100,0% 100,0%
ECUADOR 0,2% 2,0% 57,8% 30,0% 30,0% 100,0%
ESPANA 100,0% 31,8% 100,0%
PERU 60,8% 100,0%

URUGUAY 19,9% 100,0%
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Central America and the caribbean

e Central America is located between Mexico
and South America, and it includes the
countries of:

» Panama, Costa Rica, Nicaragua,
Honduras, El Salvador, Guatemala, and
Belize.

15°0°0"™N

* Area of about 522.000 km?
e Current Population is 181.186.798 (equivalent
to 2.25% of the total world population)

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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e Caribbean region is conformed by:
1. Greater Antillas (Republica Dominicana y
Haiti, Puerto Rico, Cuba y Jamaica)
2. Lesser Antilles (Martinica, Trinidad and
Tobago, Guadalupe, etc.)

* Area of about 239.681 km?

e Current Population is 43.888.319

* X %
* *
*EUROGEOS

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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Central America geological institutions responsible for elaboration

Geological institutes Legislation of creation

Costa Rica Central America * Direcciéon de Geologia y Minas (DGM) del Ministerio Ley 1551 de 1953 se promulga el primer cédigo de mineria
de Ambiente y Energia (MINAE) mediante el cual se establece el Departamento de Geologia
adscrito al Ministerio de Agricultura y Ganaderia. Actual Cédigo

de Mineria, Ley 6797.

El Salvador Central América e Servicio Nacional de Estudios Territoriales (SNET) / EI OPAMSS fue creada por el COAMSS (Consejo de Alcaldes del
Ministerio de Medio Ambiente y Recursos Naturales de EI Area Metropolitana) por medio de acuerdo municipal en
Salvador (MARN) octubre de 1988, como una entidad eminentemente técnica,

e Oficina de Planificacién del Area Metropolitana de San descentralizada y autonoma

Salvador (OPAMSS)

e Comisién hidroeléctrica del Rio Lempa (CEL) (2
gedlogos)

e Direcciéon de Energia , Hidrocarburos y Minas (1
gedloga) No tienen cartografia es auténoma y esta
adscrita a casa presidencial.

*LA GEO Geotermia de el Salvador (4 gedlogos)
Honduras Central América * Instituto Hondurefio de Geologiay Minas (INGEOMIN) INGEOMIIN creada por la Ley General de Mineria

Decreto 238 -2013 del 23 de abril del 2013

Nicaragua Central América . Direccidon General de Minas (DGM) del Ministerio El Ministerio de Energia y Minas (MEM), se crea en el articulo
de Energia y Minas N°4 de la Ley N° 612 “Ley de Reformas y Adiciones a la Ley N°

. Instituto Nicaragliense de estudios territoriales 290: “Ley de Organizacidon, Competencia y Procedimientos del

(INETER) Poder Ejecutivo”, aprobada el 24 de Enero del 2007 y publicada

en la Gaceta, Diario Oficial N° 20 del 29/01/2007.

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling



»
fi

—

AS SNV

Asociacién de Servicios
de Geologia y Mineria
Iberocamericanos

Central America geological institutions responsible for elaboration of national official cartography

Geological institutes Legislation of creation

Guatemala

Panama

Republica Dominicana

Cuba
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Central America . Direccién General de Mineria del Decreto 48-97 del Congreso de la Republica, Ley de Mineria del 11 de
Ministerio de Energia y Minas. junio de 1997

Central America . Direccion  General de Recursos Decreto Ley N°23 del 22 de agosto de 1963 y reformada a través del
Minerales del Ministerio de Comercio Decreto de Gabinete N°225 del 16 de julio de 1969, el Decreto de
e Industrias Gabinete N°404 del 27 de diciembre de 1970 y el Decreto de Ley N°6

del 15 de febrero del 2006

Caribbean . Servicio Geoldgico Nacional (SGN) Ley No. 50-2010 del 23 de marzo de 2010 crea El Servicio Geoldgico
Nacional como organismo auténomo adscrito al Ministerio de
Economia, Planificacién y Desarrollo

Caribbean . Instituto de Geologia y Paleontologia Creado como Instituto de Geologia por Resolucién N° 716/74 del 21
(IGP) de junio de 1967 y pasé a Instituto de Geologia y Paleontologia (IGP) el
7 de Enero de 1974

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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GEOLOGICAL SURVEYS IN CENTRAL AMERICA

Honduras Costa Rica

Cuba El Salvador

Dominican Republic Nicaragua

Panama Guatemala

M Available

® None

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS

- Geological Mapping & Modelling
November 15" — 16t 2023
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Honduras

Number of Staff Involved in The Cartography Programs

R R

Nicaragua  Republica
Dominicana

 Available

Guatemala

El Salvador

Panama

28 especialistas y profesionales

“ o
e

Republica 7 gedlogos
Dominicana

o

El Salvador 1 gedlogo

Costa Rica 5 especialistas y profesionales (2 gedlogas, 2 gedlogos y
1 gedgrafo)

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling

November 15 — 16t 2023
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Costa Rica Cuba Honduras

Republica
Dominicana
Nicaragua  Republica Guatemala El Salvador Panama
Dominicana Guatemala
H Available
El Salvador
Panama

1 gedgrafo con el apoyo de 1 gedloga y dos gedlogos.

9 especialistas.

No aplica

No aplica

2 especialistas

No aplica

No aplica

No aplica

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling

November 15 — 16t 2023
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INTERNATIONAL COOPERATION

U. S. Geological Survey

* European Union, for the development of the Sysmin | Program, aimed at ACP countries
( Asia, Caribbean and Pacific)

* Cooperation Espaiola

e (Czech Geological Survey

* Swiss Development Cooperation (SDC)

e Japan International Cooperation Agency-JICA

 BGR from Germany

* [talian Geological Survey

* Latin-American, USA, European and Asian universities

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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Partial survey on the advances of national mapping programs

mm 1:50000 | 1:100000 | 1:200000 | 1:250000 | 1:400 000 | 1:500 000 | 1:750000 | 1:1 000 000

Costa Rica

El Salvador

Guatemala
Honduras

Nicaragua

Panama
Cuba

Republica
Dominicana

36,20%

10% 100%
9% 100%
7%

16%

100%

38% 17%

100% 100%

70%

100%

100%

100%

100%

* X %
* *
*EUROGEOS
*

*

The Geological

100% 100%

100%

100%

100% 100%

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling

November 15 — 16t 2023
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Costa Rica Cuba Honduras

i

Current Programs of Systematic Geological Mapping

Costa Rica

Nicaragua

Republica
Dominicana

Nicaragua  Republica  Guatemala El Salvador Panama
Dominicana

Guatemala

El Salvador

M Available ® None
Panama

Geological map scale 1:50,000, Map of natural resources scale 1:500,000.

Program for geological mapping of the entire archipelago at a scale of 1:50,000 (420 sheets).

No aplica
Geological map scale 1:50,000 (inactive)

No aplica

No aplica
No aplica

No aplica

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling

November 15 — 16t 2023
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Costa Rica Cuba Honduras

i

cartographic standards

Costa Rica

Nicaragua

Republica
Dominicana

Nicaragua Republica  Guatemala El Salvador Panama Guatemala
Dominicana

El Salvador
W Available m® None

Panama

There are guidelines and standards for 1:50,000 2D geological cartography, which refer
to the components of the lithostratigraphic map, map format and digital cartographic
standards: color of lithological units, Symbology, Patterns, Notation and nomenclature

Standards and manuals for geological mapping available: Cuban standard for geological
cartography, Stratigraphic Lexicon of Cuba, Stratigraphic Code of Cuba, Manual of rocks
for geological cartography at a scale of 1: 50,000 and Methodological guide for
geomorphological cartography.

No aplica

No aplica

No aplica

No aplica
No aplica

No aplica

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling

November 15 — 16t 2023
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Costa Rica Cuba Honduras

i

High-resolution Geological Mapping

Costa Rica

Nicaragua

I I I Repablica

Nicaragua Republica  Guatemala El Salvador Panama Dominicana
Dominicana

W Available ® None Guatemala

El Salvador

Panama

There are contour coverages at 1:50,000 and 1:25,000, however, 1:25,000 does not have the
best resolution and has gaps in the information.

The new geological cartography is based on conditional surveys at scales of 1:50,000 and
1:100,000 carried out in the decades from '70 to '90, has a new methodological instruction
updated according to international standards and uses Landsat 8 and Rapid Eye satellite images,
QGIS software, as well as DEMs and other cutting-edge technologies.

No aplica
No aplica

No aplica

No aplica
No aplica

No aplica

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling

November 15 — 16t 2023
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Honduras

3D Geological Mapping

‘elo51:4le=1  No. Cross sections are interpretation of drilling and geophysics performed in oil exploration.

No. Only surface and some cross sections based on deep well data and geophysics.

No aplica
\ETEREER S No aplica

Republica No aplica
Dominicana

Nicaragua Republica  Guatemala El Salvador Panama Guatemala No aplica
Dominicana

El Salvador No aplica
M Available ® None

Panama No aplica

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 161 2023
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Costa Rica Cuba Honduras

i

Republica
Dominicana
Nicaragua Republica  Guatemala  El Salvador Panama Guatemala
Dominicana
W Available ® None El Salvador
Panama

No aplica
No. But the Cartageol 50k program covers the mapping of the entire national territory including

the marine-coastal zone (the surrounding keys and the submerged area up to the upper edge of
the island slope).

No aplica
No aplica

No aplica

No aplica

No aplica

No aplica

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling

November 15" — 16" 2023
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Technical Institutional Capacity

L
No

Cuba
No

s |~
No

El Salvador Nicaragua

Honduras Costa Rica

Cuba

REPUBLICA No
DOMINICANA

Dominican GUATEMALA No

Nicaragua
Republic

EL SALVADOR No

Panama Guatemala

HYES mNO

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 16t 2023
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FINAL REMARKS (.

1. Hugh differences between geological institutions in the region (history, administrative, .
dependance, analytics, tech. staff, financing)

2. Cartographic programs (for basic geology) are lacking in some countries, and some are
not systematic, but there are notable advances in others (next talks).

3. Geological charts published at different scale, regarding on size or geological
characteristics of each country

4.  ASGMI International Expert Groups represents the basis for collaboration and support
between Geological Institutions

5. Increasing geo data demands...should imply robust geo Surveys!

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
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GRACIAS POR SU ATENCION

Expert Groups Workshop: ASGMI - Geological Mapping & Regional Geology and EGS - Geological Mapping & Modelling
November 15" — 16t 2023
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