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Introduction
The information contained in this ISA Contract for Exploration - Public Information Template is
made available to the public in response to the request by the Council of the ISA to make contracts publicly
available, subject to restrictions on confidential information, industrial secrets and proprietary data.
The content of the present template is in accordance with the Regulations on Prospecting and
Exploration for [Cobalt-rich Ferromanganese Crusts in the Area] [ISBA/18/A/11] (the “Regulations”).

1. Contract Information
Annex III of the Regulations.

Type of resource
Name of Contractor
Contract Start
Contract End
Location
Contract Area (km2)

Cobalt-rich Ferromanganese Crusts
CPRM
2015
2030
Rio Grande Rise
3.000 km²
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2. Coordinates and Illustrative Chart of the Exploration Area
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3. Plan of Work
Summary of Plan of Work for Exploration including the Programme of Activities for the first
and/or the current 5-year period (Regulation 18).
Table 1: Original CPRM plan of work as approved 2015
Activity

2016

2017

1. Oceanographic data

X

X

2. Pelagic communities sampling

X

X

3. Benthic/benthopelagic
communities: photo and
video survey

X

X

4.
Benthic/benthopelagic
communities:
biological
sampling

2018

X

2019

2020

X

X

X

X

after

5. Environmental evaluation of the
impacts of test mining

X

6. Proposal of an environmental
monitoring programme

X

Table 2: Detailed programme of the physical implementation of the initial five-year of activities. OG,
ongoing activities; NI, not initiated; IED, initiated with existing data (public and previously collected by
CPRM).
STAGE

1. Operational
planning

2. Data collection and
processing

ACTIVITY

Year 1

Year 2

Year 3

Year 4

1.1 Collection and analysis of
bibliographic data

OG

OG

OG

OG

1.2 Elaboration of environmental
map base

OG

OG

OG

OG

1.3 Acquisition of equipment and
services

OG

OG

OG

OG

1.4 Planning of data collection

OG

OG

OG

OG

2.1 Acoustic survey

OG

OG

OG

OG

2.2 Seismic – high resolution

OG

OG

OG

OG

2.3 Bathymetry

OG

OG

OG

OG

2.4 Biological and geological
sampling

NI

NI

OG

NI

3.1 Processing of collected data

IED

IED

IED

OG

Year 5
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3. Data processing,
interpretation and
integration

4. Reports and
publications

3.2 Interpretation of results

IED

IED

IED

IED

3.3 Data integration and
geoprocessing

IED

IED

IED

IED

4.1 Preparation of reports

OG

OG

OG

OG

4.2 Publication of results

NI

NI

NI

OG

Scheduled in the original Plan of Work
Adjustments to the original Plan of Work
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4. Programme of Activities and Exploration Expenditure
Section 4.1 of Annex IV of the Regulations and Schedule 2 of Annex III of the Regulations.

Year

I.

Agreed 5-year Programme of Activities

II.

Results achieved during reported year [#]: [year]

Original Programme of
Activities for the current
year

Adjustment

Achieved

Processing and interpreting
previously collected
geophysical and geological
data

2016

Expeditions to acquire
geophysical and
oceanographic data in the
proposed area, using hydroacoustic and geo-acoustic
methods. This first phase of
the studies also includes water
sampling and measurements
of physical oceanographic,
thermodynamic and kinematic
parameters. After each
expedition, the collected data
will be processed, integrated
and interpreted. The data on
aspects such as seafloor
slope, reflectivity of the
substrate and distribution of
surface sediments will be used
to establish a plan of sampling
and filming the ocean floor.

In 2016, field activities
established in the Plan of
Work were not initiated and
therefore there was no
collection of new geological
or environmental data in
the contract area. Instead,
a broad overview of
geological, geophysical and
oceanographic
characteristics of the
exploration area was
constructed, to provide
necessary basis for future
cruise design and
environmental mapping.
Also, such overview is
crucial for comparing the
existing knowledge with
data to be acquired. None
of the planned training
opportunities were made
available in 2016, but
CPRM supported
participation of Brazilian
trainees and scientists in
international cooperation
activities in the Area,
including (a) ISA/JOGMEC
At-sea Training
Programme, (b) Expedition
363 of the International
Ocean Discovery Program
(IODP) and (c) two
workshops on the
development of a Strategic
Environmental Plan in the
Atlantic (SEMPIA).

Description of samples of FeMn crusts and nodules
previously collected in the Rio
Grande Rise area

Participation in the pilot cruise
of the research vessel ‘Vital
de Oliveira’

Compilation of available
environmental information and
knowledge about the Rio
Grande Rise, including
pelagic and benthic
environments and biophysical
processes

Expeditions to acquire

The at-sea activities

Products of this work have been used
in the process of planning of the
upcoming oceanographic cruises and
include (a) bathymetric and
topographic descriptions, (b)
geological characterization of
sediment/ rock distribution, and (c)
crustal thickness variation in the Rio
Grande Rise area.
Contents in the Rio Grande Rise are
as high as those reported for the
Pacific and Indian oceans, implying
that this area has a high potential for
Cobalt research.
The aim of this cruise was to test
acoustic instruments (multibeam
sonar, sub-bottom profiler, gravimeter,
magnetometer, LADCP) and samplers
(CTD, Rosette setting and piston
corers) in deep areas off the Brazilian
Continental margin. The pilot cruise
collected geophysical hydroacoustic
data along an area of approximately
73,179 km² (MBES data) and along a
linear distance of 8,922 km (SBP
data) producing high resolution
seafloor bathymetry maps, expanding
current descriptions of the morphology
of Rio Grande Rise, Vema Channel
and other topographic features of the
Southwest Atlantic.
The study revealed a considerable
number of published maps of physical
and chemical properties of the water
column, distributed along meridional
and latitudinal transects in the vicinity
or across the Rio Grande Rise area
that represent important references
against which environmental data, to
be collected in the exploration area,
can be compared

Practical methods for the
assessment of environmental
harm potentially caused by
exploration activities, (e.g.
operation of biological and
rock dredges) over specific
benthic habitats of the
contract area were
conceptually developed,
taking into consideration
methods for ‘Environmental
Risk Assessments’

Total disbursement of
3,903.55 million dollars (USD)

2017

Comments

The amount invested was 14.6%
higher than the value originally
projected for the year, with 98.47%
spent in logistics, purchased goods
and contracted services for the
preparation and technical evaluation
of the Research Vessel Vital de
Oliveira and its equipment.

Structuring the research
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geophysical and
oceanographic data in the
proposed area, using hydroacoustic and geo-acoustic
methods. This first phase of
the studies also includes water
sampling and measurements
of physical oceanographic,
thermodynamic and kinematic
parameters. After each
expedition, the collected data
will be processed, integrated
and interpreted. The data on
aspects such as seafloor
slope, reflectivity of the
substrate and distribution of
surface sediments will be used
to establish a plan of sampling
and filming the ocean floor.

2018

Expeditions will carry out
sampling and filming of the
ocean floor and will conduct
mineralogical, petrographic
and geochemical assays, as
well as stratigraphic,
environmental and isotopic
studies. All geophysical data
will then be processed and
interpreted. Main fucus will be
on establishing the
environmental baseline, using
oceanographic, biological and
geological data and video
imageing of the seafloor, while

described in the Plan of
Work has not initiated in
2017, therefore
there is no new geological
or environmental data
collected in the contract
area. Considering political,
economic, technical and
logistic issues, which
strongly affected the
execution of its activities,
CPRM had to do some
modifications and
adjustments to the
Programme of activities for
the first five-year period
and the expenditures.
Some of the planned
activities for 2017 has
carried out in previous data
and will be
complemented by the
cruise legs in the next
years. Thus, CPRM
focused on planning the
exploration activities for the
following years, while
gathering all existing
information on the
environment of the
exploration area. Products
of previews work have
been used in the process of
planning of the upcoming
environmental and
oceanographic cruises that
include:
a. bathymetric and
topographic descriptions;
b. geological
characterization of
sediment/ rock distribution;
c. crustal thickness
variation in the Rio Grande
Rise area; and
d. biological
characterization.
Regarding environmental
baseline studies, a
preliminary Environmental
Risk assessment
compiled and synthesized
available environmental
information and knowledge
about the Rio
Grande Rise, including
pelagic and benthic
environments and
biophysical processes

The activities on board of
research vessels described
in the Plan of Work started
in 2018, which allowed the
collection of new data,
materials and geological
and environmental
information from samples
collected in the contract
area. As for the
environmental baseline
studies, in 2017 a
preliminary environmental
risks assessment was
compiled and synthesized

network for the planning and
execution of the
environmental studies
Technical visit to the R/V Vital
de Oliveira to evaluate the
instruments and operational
conditions for the activities
planned in PROERGEnvironmental
Compilation of protocols for
the Collection of Samples and
Data for the Construction of
the Environmental Baseline
Compilation of protocols for
Preventive Actions Against
Pollution and Other Impacts to
the Marine Environment
Elaboration of the Scientific
and Operational Plan for the
Execution of the PROERGAMB I and PROERG-AMB II
Cruisers
Cruise Plan with the R/V Vital
de Oliveira
Characterization of the
properties of the water column
(physical and Chemical Data)
from literature and previous
data
Study of sediment properties
from literature and previous
data
Characterzation of microbiota
present in the Water Column
(bacterium, phyto and
microzooplankton) from
previous data and literature
Characterization of Benthic
Habitats and Communities
(megafauna) from literature
and previous data
Participation of Brazilian
trainees and scientists in
international cooperation
activities in the Area, including
(a) Training Program
conducted by ISA/GSR, (b)
Training Program conducted
by ISA/COMRA and (c) one of
the CPRM's researchers,
Victor Hugo Rocha Lopes,
was nominated and elected
by voting for the first group of
Executives of the ISA Alumni
Association, as a GRULAC
representative

Total disbursement in 2017
was 954.000,00 dollars (USD)

While the total amount invested was
50% lower than the value originally
projected for the year, in some items,
the value far exceeded the expected
values, such as, 169% for staffing and
personnel costs and 350.99% for
environmental studies and training

During the period from April to
June 2018, CPRM promoted
the oceanographic cruises
PROERG AMB I and
PROERG AMB II, with
analysis of data, materials,
samples, and information and
oceanographic campaigns
especially focused on the
collection of data and
information to development of
the “Environmental Baseline”.
Both of these campaigns,
PROERG AMB I and
PROERG AMB II, were

It was possible for CPRM to obtain
data regarding (a) properties of the
water column (889 water samples
returning physical and chemical data)
from 61 oceanographic strations; (b)
sediment properties; (c) microbiota
present in the water column
(bacterium, phyto and
microzooplankton) and (d)
haracterization of benthic habitats and
communities (megafauna) from 17
ROV dives, that also returned
biological and geological samples.
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also conducting explorations
activities with geophysics.

available environmental
information and knowledge
about the Rio Grande Rise,
including pelagic and
benthic environments and
biophysical processes.

executed with the Research
Vessel Vital de Oliveira
(Brazilian Navy).
In October 2018, the
Companhia de Pesquisa de
Recursos Minerais (CPRM),
in accordance with the
provisions of the Contract for
the Exploration for CobaltRich Ferromanganese Crusts,
offered four (4) training
opportunities to candidates
from developing countries.
Total disembursement in 2018
was of 2,512,426.50 USD

2019

Expeditions will carry out
sampling and filming of the
ocean floor and will conduct
mineralogical, petrographic
and geochemical assays, as
well as stratigraphic,
environmental and isotopic
studies. All geophysical data
will then be processed and
interpreted. Main focus will be
on establishing the
environmental baseline, using
oceanographic, biological and
geological data and video
imageing of the seafloor, while
also conducting explorations
activities with geophysics.

In December 2019, the
Brazilian State submitted to
the Commission on the
Limits of the Continental
Shelf, in accordance with
Article 76, paragraph 8 of
the Convention, information
on the limits of the
continental shelf beyond
200 nautical miles from the
baselines, from which its
territorial sea is measured,
in relation to the Eastern
and Southern Margin of
Brazil, the latter
encompassing the Rio
Grande Rise area.
Regardless of RGR legal
situation, CPRM, as the
Geological Survey of Brazil,
intends to continue
executing the activities
foreseen in its Work Plan.
The execution of PROERGAMB III campaign in 2019
was carried out on the R/V
Vital de Oliveira. The main
goal of the 2019 survey
was to refine the central
portion of the RGR, a
region known for its
enhanced water column
spatial and temporal
variability, with
consequences to habitat
distribution and sediment
dynamics.

This training programme aims to
provide technical and scientific
knowledge related to (i) research,
processing and interpretation of
physical marine and oceanographic
geophysical
data; and (ii) sampling, cataloging and
analysis of geological, biological and
chemical oceanographic data. The
implementation of this training
programme started in March of 2019.
The investment increased and
corresponded to approximately
136.03% of the amount originally
projected for the year.

In 2019, the survey campaign
PROERG-AMB III on the Rio
Grande Rise and data
interpretation and integration
that followed were focused on
the following stages: i)
Characterization of water
column properties (physical
and chemical data); ii) Study
of sediment properties; iii)
Distribution of microbiota in
the water column
(phytoplankton); iv)
Acquisition of hydroacoustic
(MBES, SBP) data; v)
Profiling for ocean currents.

Overall, the campaign retrieved
1) 6 oceanographic stations with
CTD+LADCP casts;
2) 6 CTD and LADCP profiles
reaching 20 from the bottom;
3) 18h and 74 km of navigation of hull
ADCP data, reaching 400 m of water
depth;
4) 5,490 km of navigation, SBP and
meteorology data;
5) 27,639.77 km² of surveyed area
with MBES;
6) 24 days of effective sounding; and
7) 24 days of fieldwork.

In April 2019, CPRM initiated
its training programme
activities, embarking 4 (four)
candidates selected in
February 2019.

The candidate were trained in
theoretical matters involving the
geological evolution of the South
Atlantic and the Rio Grande Rise,
ocean dynamics, survey technics and
data processing. Also, they actively
participated in data acquisition,
equipment use and casting, data
processing aboard the ship, on-deck
acquisition procedures and social offshore behavior.

Total disembursement in 2019
was of 1,453,984.74 USD
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5. Training Programme
Schedule 3 of Annex III of the Regulations.
I.

Training Programme

Type of opportunity
Supporting institutions
Objectives and goals of the
training program
Fields

Geophysical and oceanographic cruise to Rio Grande Rise and
Southern Brazilian Continental Shelf
CPRM, Brazilian Navy, FURG, CENPES-PETROBRAS
Assimilate acquisition and processing of geophysical and
oceanographic data, familiarize with on-deck working routines
Marine Geophysics and Oceanography
Multibeam echosounder and subbottom profiler data acquisition,
viewing and processing
CTD and sediment station planning

Skills that were taught or
developed

CTD casting and sample collection
Processing of underway ADCP data
Processing and interpretation of CTD profiles
Box-corer casting
Teamwork and offshore working routines

Schedule of training activities

Number of trainees
Financing

March 27-28

Trainees’ arrival in Rio de Janeiro

March 28

Reception and personal protection
equipment (PPE) hand-in

March 29-31

Onshore training (Rio de Janeiro, Brazil)

April 1-19

Offshore training (1st leg)

April 20-23

Onshore training (Rio Grande, Brazil)

April 24-28

Offshore training (2nd leg)

April 29-30

Onshore training (Itajaí/Rio de Janeiro)

May 1

Closure of the training activities and
trainees’ return flights

4
CPRM resources
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II.

Trainings conducted up to reported year [#]: [year]

Start
year

End
Year

2019

2019

2019

2019

2019

2019

2019

2019

III.

Name of
Trainee

Nationality

Adriane
Gonçalves
de Araújo
Nunes
Rangel
Alvaro
Eduardo
Silva Soares
Muhamma
d Bin
Hassan
Inyang
Essien
Inyang

Gender

Type of
Programme

Brazil

female

At-sea/On land

Brazil

male

At-sea/On land

Pakistan

male

At-sea/On land

Nigeria

male

At-sea/On land

Details
Multibeam echosounder and
subbottom profiler data
acquisition, viewing and
processing
CTD and sediment station
planning
CTD casting and sample
collection
Processing of underway ADCP
data
Processing and interpretation of
CTD profiles
Box-corer casting
Teamwork and offshore working
routines

Duration

35 day

35 day

35 day

35 day

Completed Trainings per Year
At-Sea and On Land exploration of Cobalt-Rich Ferromanganese Crusts (CFRC) training on
the Rio Grande Rise - CPRM/ISA
Year 1
Year 2
Year 3

•
•
•
•

Adriane Gonçalves de Araújo Nunes Rangel
Alvaro Eduardo Silva Soares
Muhammad Bin Hassan
Inyang Essien Inyang

Year 4
Year 5
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6. Standard clauses
Annex IV of the Regulations.
1. GENERAL DESCRIPTION
In Brazil, marine resources activities are managed by the Inter-ministerial Commission for Marine
Resources (CIRM). Since 2009, with the inception of CIRM by the Program of Prospection and Exploration
of Mineral Resources on the International Area of the South and Equatorial Atlantic (PROAREA), Brazil has
been developing research activities related to marine geology and biodiversity in the South Atlantic.
The Rio Grande Rise (RGR) is a prominent feature of the ocean floor of the Southwestern Atlantic
(Kitchingman et al., 2007), and it is located about 1100 km off Brazil’s southern coast. The RGR stretches
for about half a million square kilometers across the continental margin of South America and the midocean ridge in the South Atlantic, and its relief profile shows differences of up to 3500 m (Fig. 1).

Brazil

Rio Grande
Rise

Figure 1: Location of the Rio Grande Rise.
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Research conducted in this area showed that the RGR holds potential for the occurrence of cobaltrich ferromanganese crusts. The primary economic importance of these crusts is the presence of cobalt
and nickel deposits, as well as other elements. Preliminary surveys carried out by CPRM suggest that these
crusts are found in depths of 400 m to 4000 m in the RGR, with the deposits with the greatest potential
located between 800 m and 2200 m.
The plan of work is divided in 3 stages and its activities span a period of 15 years. Its aim is to
develop exploration activities of cobalt-rich ferromanganese crusts through geological and environmental
studies in the blocks.
The major studies on the RGR are those of Ussami et al. (2012), Alvey et al. (2011), Mohriak et al.
(2010), Souza et al. (1993) & Szatmari Mohriak (1995). There are, additionally, publication of the DSDP
(Deep Sea Drilling Project) by McDowell et al. (1977), Barker et al. (1981) and Gamboa & Rabinowitz
(1984).
In this proposal, the two sub-areas that will be explored on the RGR are labelled Alpha and Bravo.
Alpha is the most extensive sub-area of the two and it is characterized by gentle slopes, a flat ridge located
approximately 500-600 m below the sea surface and a "graben" in the NW-SE direction. The proposed
blocks in the sub-area Alpha correspond to 2 % of its total area, above the 4000-m isobath.
The Bravo sub-area is a submarine elevation east of Alpha. Additional physical data on Bravo will
be made available as the activities of this plan of work develop.

2. SCHEDULE OF EXPLORATION
The Plan of Work is divided into 3 phases of 5 years each. The activities planned for Phases II and III
can be adapted to address specific needs arising from the results of Phase I (the first five years).
•

Phase I (years 1-5)
In this phase, prospection will be conducted on a regional scale in order to identify target
areas and collect environmental parameters. Expeditions of up to 120 days at sea are planned, and
these will carry out geological and environmental studies. During the expeditions, data will be
collected using hydro-acoustic and geo-acoustic, among other methods (deep water multibeam
echo sounding, bathymetry, backscatter data, gravimetry, magnetometry, high-resolution seismic
reflection, measurement of chemical, physical, and climatic oceanographic parameters, etc.).
The following sampling equipment will be used in the expeditions: circular and rectangular
trawl dredges and other specific sampling devices (piston core and box core). Footages of the
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substrate will be made using video cameras installed on remotely operated vehicles (ROV and/or
AUV).
Phase I is subdivided as follows:
Years 1 and 2:
Expeditions to acquire geophysical and oceanographic data in the proposed area, using
hydro-acoustic and geo-acoustic methods. This first phase of the studies also includes water
sampling and measurements of physical oceanographic, thermodynamic and kinematic
parameters.
After each expedition, the collected data will be processed, integrated and interpreted.
The data on aspects such as seafloor slope, reflectivity of the substrate and distribution of surface
sediments will be used to establish a plan of sampling and filming the ocean floor.
Years 3 and 4:
Expeditions will carry out sampling and filming of the ocean floor and will conduct
mineralogical, petrographic and geochemical assays, as well as stratigraphic, environmental and
isotopic studies. All geophysical data will then be processed and interpreted.
Year 5:
The data collected/generated will be integrated and compiled. The final compilation will
be used to generate a geospatial database and define the main areas of interest for exploration. If
necessary, additional expeditions will be conducted to address any information gap about the
proposed areas.
•

Phase II (years 6 to 10)
Evaluation of the mineralogical, structural, and geomorphological/environmental
characteristics of the areas of interest. All necessary geological and geophysical surveys for
assessing the mineral resource reserves will be conducted in this phase.

•

Phase III (years 11 to 15)
Selection of areas for a study of the economic, environmental and technical feasibility of
the mineral deposits. In addition, ore recovery systems will be assessed to determine the need for
adaptations to the plan of work in order to allow exploitation activities, in accordance with the
specific regulations to be approved by the Authority in the future.
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