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CORE VALUES The Guyana Geology and Mines Commission (GGMC) was created in 1979 from the Department of

Integrity, Excellence, Accountability, Effectiveness, Teamwork & Fairness Geological Surveys and Mines which itself was the successor to the Geological Survey of British Guiana.
Currently GGMC is divided into the following Divisions:

OUR VISION g :

“To fortify our position as the repository for all incidental and geoscientific data pertaining to Guyana’s « Geological Services « Environment «Mines

mineral resources (including petroleum), mining and development experiences: to utilize all enablers,
disseminate same as “best in class” service to the public, targeting the mining (and petroleum) sector
(s); relevant stakeholders and legitimate investors: while giving high regard to employees’ welfare and
their development.”

- Land Management « Petroleum



Major Goals and Responsibilities

Goals

The four main Goals of GGMC are as follow:

1. Support the exploration, documentation and
extraction of our mineral resources but at the
same time protect the rights, provide equal and
fair access for all entities and ensure that the
charges (fees, royalties, etc.) are fair.

2. Promote safety programs through training,
monitoring and enforcement to advance safety
in the operation of the various mining systems.

3. Promote environmental protection by assuring
that all mineral production, storage,/ disposable
of tailings and storage/delivery of products are
conducted in such a way to minimize harmful
effects on the environment and to preserve our
mineral resources.

Responsibilities
What do we do?

« Promotion of mineral and petroleum development;

« Provision of technical assistance and advice in
mining, mineral processing, mineral utilization
and marketing of mineral resources;

« Mineral and petroleum exploration;

« Research in exploration, mining, and utilization
of minerals and mineral products;

« Enforcement of the conditions of Mining
Licences, Mining Permits, Mining Concessions,
Prospecting Licences (for Large Scale Operations),
Prospecting Permits (for Medium and Small
Scale operations), Quarry Licences and Petroleum
Licences conditions;

« Collection of Rentals, fees, charges, levies etc.
Payable under the 1979 Mining Act and the 1986
Petroleum Act, respectively.
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Regional Geology of Guyana

Guyana lies within the Amazonian Craton, which forms the northern part of the South American Continent
(Brazil, Bolivia, French Guiana, Guyana, Suriname and Venezuela). The Amazonian Craton is subdivided
into two geographic shields, the Guiana Shield in the north (in which Guyana is situated) and the Central
Brazil (Guapore) Shield in the south. The Amazon Craton shows striking similarities to the West African
Shield.

Both connected and formed part of a larger continent, prior to the opening of the Atlantic during the Mesozoic
period. The Guiana Shield is composed mainly of the Maroni-Itacaiunas Province which is a large continuous
province present in French Guiana, Suriname, Guyana, North Brazil and Venezuela. The province contains
rocks representing an early Proterozoic crust with a strong south-east structural fabric. The province is sub
divided into two terrains, a Granulitic and gneissic terrain and a granite-greenstone terrain (2.25-1.9 Ga),
which covers a large proportion of Guyana.

Reconstruction of Guiana
and West Africa Shields

Local Geology of Guyana

Guyana is geologically sub- divided into three provinces,

f“ these are:
ol i 1. The Northern Province
2, The Southern Provinee and, between them,

3. The Takutu Graben

- Northern Province

The Northern Province is subdivided into three
Main geological units:

1. The Greenstone Belts

2, The Roraima Group

3. The recent Tertiary/Quaternary deposits

The Greenstone Belt:

The Greenstone Belts of North Guvana are collectively named the Barama-Mazaruni Super group.

The Barama Mazaruni Super group is comprised of three main greenstone belts surrounded and intruded by
numerous irregular granitoid bodies of Trans-Amazonian age (2-2.3 Ga). The three belts are orientated in a
general southeast-northwest direction. From south to north the belts are named: The Mazaruni Group, the
Cuyuni Group and the Barama Group. The metamorphic grade of the greenstone belts generally decreases
from amphibolite on the peripheries to greenschist in the central areas.

The Mazaruni Group is the best exposed of the three belts and consists of the Issineru Formation
(predominantly meta-basalt with layers of dolerite or gabbro, tuffs and andesite) and Haimaraka Formation
(predominantly meta-sediments with andesite and conglomerate layers).

The Cuyuni Group is less exposed than the Mazaruni Group. At the base of the Cuyuni group are ultramafic
and meta-mafic volcanic rocks. The central part of the group is dominated by andesitic and subordinate felsic
flows and tuffs. The upper part of the group is dominated by metasediments and conglomerate, locally with

an unconformable contact with underlying mafic rock.

The Barama Group is composed of a series of ultramafics, hornblende porphyry units, meta-conglomerates

and metavolcanics. This Group is not well exposed.
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Roraima Group:

The Roraima group is middle of Proterozoic age and forms the high plateau and hills of the Pakaraima Mountains in

the central west part of Guyana and lies unconformably above the Barama-Mazaruni Super group. The Roraima
Group is composed of un-metamorphosed arkose, shales, quartz, arenites and conglomerates and is up to 2km
thick. Intruding the Roraima Group are the Avanavero Suite of dvkes and sills. These are mafic intrusives emplaced

between 1.65 and 1.85 Ga.

Recent Tertiary/Quaternary Deposits:

The recent tertiary/ quaternary deposits of the Northern Province comprise of recent sediments of the Corentyne

- Southern Province

The Southern Province is located in the central part of
the Guiana Shield. The nucleus of the Guiana Shield is
present in the Southern Province as an “Old Crystalline
Basement” and the Proto- Kanuku Complex.
The ProtoKanuku Complex has been dated between
3.1-3.4 Ga. The Kanuku Complex is composed of high
metamorphic grade migmatitic gneisses and granulites,
which were involved in the Imataca thermo-tectonic
event around 2.77 Ga. The Kanuku Complex forms a
horst which is part of an east-northeast trending mobile
belt known as the Central Guyana Granulite belt, which

extends into Suriname to the east and Brazil to the west.

Prior to the Trans Amazonian event starting at 2.4 Ga,
Southern Guyana experienced  shallow marine
sedimentation and basaltic intrusions of the Kwitaro
Group. The Trans Amazonian Tectonic event gave rise

to Granitoid rocks (commonly known as the Younger
Granites) of the Essequibo-Corentyne Complex,
the Southern Guyana Complex and Konashen
adamellite intrusion. The Essequibo-Corentyne and
Southern Guyana Complexes and associated Kanuku
and Kwitaro gneisses, were formed during a
reactivation period of the Trans Amazonian event, at
approximately 1.8 Ga. This was marked by the
emplacement of the Kuyuwini Group (south Guyana)
and Burro-Burro Group (north of the North Savannas
Rift Valley). These groups represent extensive volcanic
activity of acid- intermediate lava composition with
sub voleanic granitic plutons and minor shallow marine
sedimentation.

The Roraima Formation follows stratigraphically in the
geological history of Guvana, but in southern Guyana it
is only seen as boulders in the northern savannas.
The Roraima Intrusive Suite is only seen as a small
dolerite intrusion in the Iwokrama Formation, part of
Kuyvuwini and Burro-Burro Groups.

Takutu Graben Northern
Savannas
The Rewa Group, which includes the Takutu Formation
and Apoteri volcanics, oceupy the Takutu/Northern
Savannas Rift Valley, which is bounded by the Kanuku

Mountains in the south and the Pakaraima Mountains
in the north.

The rift valley/graben extends for 18okm into Brazil to
the west and is up to 50km wide. The graben is part of a
Trans South American fault zone, which extends on an
east-northeast direction from the Pacific to the Atlantic.
The sediments (lacustrine and evaporite deposits) are
dated as Permo- Triassic to Late Cretaceous in age.

The Rewa Group lies unconformably on Precambrian
basement and comprises of the Apoteri and Takutu
Formations. Takutu Formation is predominantly
composed of mudstone with interbedded shales,
siltstones and sandstones. The Takutu Formation is
rarely seen outcropping due to overlying laterite and
unconsolidated sediment. The Apoteri Formation is
composed of a series of tholeiitic lavas (114-178 Ma).
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Minerals

Several economic minerals are exploited in the Guiana Shield. The main economic minerals mine
and with potential for further extraction in Guyana are: Gold, Diamonds and Bauxite. The other
commodities extracted within the Mining Industry are Aggregates, Gravel and Sand.

» 4 .
und in Guyana




Gold (Au)

Gold extraction and exploration has been reported in the
Guiana Shield since the colonial expansion of the 16th
Century. Gold is mainly found in areas of greenstone
belts of Guyana.

@ Placer Gold

Placer deposits are abserved on most of the main rivers
draining the greenstone terrain, which hosts the majority
of the primary gold. The Barama- Mazaruni Greenstone
belt has low relief, deep weathering, which accompanied
by the tropical climate and a lack of a post-Proterozoic
cover, are good,/right conditions for mobilization of gold.

@ Lode Gold

Lode gold is frequently found in Precambrian terrains
(notably the greenstone belts of the Barama-Mazaruni
Group). In many cases, the gold is hosted in quartz
veins, which dip at high angle to sub-vertical. In the
Guiana Shield gold oceurs as macroscopic, irregular
gold grains occurring in fractures within quartz veins,
disseminated in country rocks and silicified shear zones,
as inclusions in disseminated/vein hosted Pyrite,
Chalcopyrite and Pyrrhotite, or intergrowths with
Sulphides.

Diamonds

Diamonds are only found in placer deposits in many of
the main rivers of northwest Guyana. The alluvial
diamonds seen in northern Guyana are thought to be
derived from the Pakaraima Mountains, although the
primary source of the diamonds is unclear.

Silica Sand

Silica sand is abundant in Guyana and found as the
Fliocene-Pleistocene “White sand” deposits which form
a cover in many regions, notably the coastal area.

Apart from areas stained by ferruginous ground water,
the white sand is very homogeneous with few impurities,
with heavy mineral concentration rarvely exceeding 0.1 %
and an absence of clay. Silica sand can be used for a
number of industrial applications including: glass,
ceramics, abrasives, silicon carbide, silica tetrachloride,
activated silica, silica flour and filtration.

Bauxite

Bauxite extraction is a major mining industry in Guyana
and the country is one of the main world producers of
Bauxite. The town of Linden is the principle centre for
Bauxite Mining in Guyana. The bauxite mining area is
defined by a coastal strip 30km wide extending from the
Essequibo River to the south-southeast passing through
Linden towards the Suriname border, including
Kwakwani.

On the coastal plains there are two tvpes of Bauxite present:

residual and alluvial. Residual bauxite is derived from in
situ weathering of bedrock formed during the upper
Oligocene unconformity. Ore bodies are usually 8-10m
thick. Bauxite also exists in intermediate elevations as in
situ bauxite, around 5m thick, capping hills. Average
deposits have 50% aluminium and 4% silica.

In plateau areas bauxite forms from the weathering of a

variety of rocks in situ and ore body thickness can be up to

8m.
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Other Minerals

Some other Minerals known to occur in Guyana are:

« Chromium » Kaolin » Nickel
«Scandium + Kyanite «0il

« Columbite-tantalite + Lithium + Potash

Copper » Manganese = Soapstone
«Feldspars » Magnesite +Tin (Cassiterite)
«Iron ore * Molybdenum «Platinum & REE's

= Semi-Precious stones:

» Amethyst «Beryl

« Agate » Garnet

= Jasper + Green quartz
» Tourmaline

* Rose quartz

Table 1: Simplified Stratigraphic Sequence of Guyana

AG
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2024 Mineral Industry Review Summary
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Construction Materials
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Core Divisions

within the GGMC
GEOLOGICAL SERVICES

The Geological Services Division undertakes geological
fieldwork throughout Guyana to investigate the geology
and mineral resources and compiles relevant geological
reports. Sampling and analyvtical methods used are the
same for each project, allowing for data to be combined
in the first geochemical atlas of Guyana. Geochemical
sampling techniques employed are those commonly
used in wet tropical areas, with bulk-30# sediments
samples taken using a flocculants and a -80 fraction
separated in the laboratory. All sample processing and
analysis is currently being done by Actlabs in Canada.
There are a 2kg - 30# split which is analysed for Au, Ag,
Cu, Pd and Pt using a cyanide leach method (BLEG),
and the -Bo# fraction is analysed for “Au plus 48" using
INAA and [CP. Several reports on Geology,
Geochemistry and Structure covering a total area of
approximately 7oookm2 in Northern Guyana are
available both as hard and digital copies and on the
Guyana Geology and Mines Commission webpage.

LAND MANAGEMENT

This division provides an efficient & transparent service
for licensing & permitting mineral property holders,
administering licenses & permits, & providing map-based
information, giving active consideration to customer
satisfaction & feedback. The Land Management Division
falls under the Commissioner’s office and consists of the
following units:

« Cartographic /GIS
* Mineral Property Administration

The Guyana Geology & Mines Commission is the statutory
body that processes all applications for mineral properties
in Guyana.

ENVIRONMENTAL

The Environmental Division of GGMC seeks to build a solid
foundation in environmental & OHS management in small,
medium and large scale mining operations through
awareness, knowledge, skills, good practice & legal
compliance. The role of the Environment Research and
Development Department (ERDD) is to coordinate,
promote and oversee the implementation of efficient
mineral processing and environmentally sound mining
techniques across the spectrum of the mineral industry.
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MINES

The Mines Division is organized to provide efficient service
to the Mining Sector through its team of professionals,
semi-professionals and support staff. These include such
skilled personnel as Mining and Mineral Processing
Engineers, Mining and Geological Technicians, Survevors
and Surveying Technicians. There are also trained Mines
Officers, Administrators.

PETROLEUM

There are five active blocks being operated by three
companies and their coventurers.

While the Stabroek Block is the only block with both
exploration and established production activities, the other
blocks are all being actively explored with companies either
processing seismic, assessing commerciality of discoveries,
or planning to drill this year.

To date, there have been 45 discoveries offshore, three of
which were non-commerical. The country promotes
investment opportunities in petroleum prospecting areas of
the Guyana Maritime Zone, the adjacent coastal onshore
areas and the Takutu Basin in the hinterland Rupununi
District.

OFFSHORE GUYANA BASIN

The Offshore Guyana Basin stretches from the nearshore
and extends in excess of 80 miles north. It encompasses the
continental shelf environment and moves seawards into the
deep and ultra-deep waters of the continental slope and
basin floor environments. In May 2015, Esso Exploration
and Production Guyana Limited (ESSO) made a significant
discovery of petroleum while drilling in its Stabroek Block
(Liza-1). Prior to the ESSO discovery, our “best” well has
been Karanambo-1 well drilled by Home Oil in the Takutu
Basin in 1982. Since the Liza-1 discovery, ES50 has
managed to make more than 30 additional discoveries in its
Stabroek concession and has extended exploration efforts to
the Canje and Kaieteur Blocks.

ONSHORE GUYANA BASIN

The deepest part of the southern “boundary” is some 150
miles from the Guyanese Coastline. The eastern part of the
Onshore Guyana Basin has the largest thickness of
sediments reaching some 2,500 m. It should also be noted
that the gas found on the coast is nearly all biogenic, with a
very small area yielding thermogenic gas. Some areas within
this part of the basin is still available for exploration and
continues to attract prospective investors at this time.
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TAKUTU BASIN

Located in the southwestern area of Guyana and of which, the last concession holder was CANACOL,/TOGI, a joint
Canadian and Guyanese partnership until May 2015, when the partners relinquished its Block. The Karanambo-1 well
drilled there in 1982 by Home Oil Company, was the best prospect drilled within this Basin. Located in southwestern
Guyana a small amount of light crude was acerued. Tests conducted on samples from Karanambo-1 found that the oil is
of good quality (420API) and is of a “sweet” variety, that is, it contains less than 0.5% hydrogen sulphides. However,
its geological characteristics are mainly naturally fractured reservoirs, thus proving more difficult to find commercial
petroleum than regular reservoirs. Other wells drilled in the Takutu are Lethem-1 (1980), Turantsink-1 (1992) and
Apoteri K2 (2011) wells, respectively. To date, applications have been made for concessions in the Basin.

CURRENT PRODUCTION DEVELOPMENTS
Z v

* Errea Winu FPSO

Liza Destiny FPSO * Liza Unity FPSO
First Oil in

* Expected start-up
December 2019

* First Ol in February P27
in

2022

* Producing approx.
250kbd

Uaru

Production Rate

* Licence gronted in
approx. 150 kbd

April 2023

Yellowtail

Liza Phase 1
Liza Phase 2

5 Maonifolds with B
production and 9
injection wells

* Capadirty 250 kbd
production from
44 production and
injecticn wells

* & Manifolds with 15
production and 15
infection welly

Targeting 450 .
mmoeh w e * Approx |1 700m

water depth

Water Depth

* Wat th
approx. 1525 m i,

approx. 1600m * Stabroek Block

Stabroek Block * Stabroek Block

Petroleum Opportunities in Guyana

Although petroleum has recently been discovered in commercial quantities, the country continues to promote investment
opportunities in the shelfal and deep-water Guyana Offshore Basin, adjacent coastal onshore areas and the Takutu Basin,
respectively. The Guyana government continues to use the Production Sharing Agreement with its commitment
Petroleum Licence arrangement for awarding of petroleum blocks to successful companies/consortiums.

New petroleum legislation has replaced the 1986 Petroleum (Exploration & Production) Act. The Petroleum Activities
Act 2023 has brought a number of significant improvements to Guyvana's regulatory framework which includes:
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VISION STATEMENT

“To fortify our position as the repository for all incidental and
geoscientific data pertaining to Guyana’s mineral resources (including
petroleum), mining and development experiences: to utilize all enablers,
disseminate same as "best in class” service to the public, targeting the
mining (and petroleum) sector(s); relevant stakeholders and legitimate
investors; while giving high regard to employees’ welfare and their
development.”

MISSION STATEMENT

“To promote; facilitate, monitor and regulate for sustainable utilization of
Guyana’'s minerals’ resources (including petroleum). To provide effective
stewardship of Guyana's minerals resources (including petroleum) through the
deployment of competent human resources employing innovative tools and
methods, research and analysis. To collaborate with relevant stakeholders in an
environment for optimum, mutually benificial outcomes.

CORE VALUES

INTEGRITY
EXCELLENCE
ACCOUNTABILITY
EFFECTIVENESS
TEAMWORK
FAIRNESS

GET IN TOUCH!

© High and Princess Streets
Georgetown, Guyana, South America

® (592) 225-6691, 225-2862, 225-2865
© commissioner@ggmc.gov.gy

WWW.ggmc.gov.gy
@) Guyana Geology and Mines Commission

@ 96 Duke Street, Georgetown, Guyana
O (592) 231-2510

© minister@nre.gov.gy
@ Ministry of Natural Resources




