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Executive Summary

In 2014, CSIR-FORIG contributed towards addressing challenges in the forestry sector by undertaking
projects through multi-disciplinary teams within its core Divisions. The findings have been published
in eight books and twenty two Journal papers. The total number of projects and consultancies
during the year under review was twenty eight (28). The highest number was executed by the
Forests and Wildlife Division followed by the Forest Industry Development Division. The focus of
research activities by the former Division was primarily wildlife conservation, REDD+, DNA timber
tacking, CDM forestry, Allanblackia parviflora and carbon use efficiency.

Forest Industry Development Division, promoted the use of bamboo and African rosewood to
augment the dwindling levels of timber resources. The other major activity by the Division was
to initiate the preparatory phase towards the set up of an accredited wood and furniture testing
laboratory at the Institute.

Conservation and management of pollinators and measuring impact of the chainsaw milling were
the two main projects implemented by the Ecosystem Services and Climate Change Division.
Equally, Biodiversity and Land Use Division’ focus among others included quantification of yield of
Allanblackia from three ecological zones. Other research activities involved estimation of Ghana’s
wood fuel potential and the effect of climate change on regeneration and distribution of tree
species in tropical forest.

Forests, Livelihood and Governance Division was primarily involved in the setting up of a national
benefit sharing scheme for REDD+. The Division, in addition, studied 1. overland export of timber
from Ghana and Burkina Faso; 2. Sustainable supply system for Allanblackia planting material
using rural resource centres.

Further studies on Allanblackia were handled by the Forest Products Trade and Marketing Division
10 aid in the identification of male and female seedlings through anatomical and morphological
characteristics. Apart from Allanblackia, Sustainable wood fuel production and climate change
mitigation in the forest-savanna transition zone was another activity that was initiated in 2013
and continued in 2014.

Commercialisation and Information Division performed a dual role of co-ordinating commercial
activities and implementing a digitisation of indigenous knowledge project with the goal to identify,

10 create a database. The Division also sold high quality seeds and seedlings, wood by-products,
doors, windows and door frames, honey and prekese syrup etc.

In terms of training and developing the human resource of Ghana, CSIR-FORIG/UEF Graduate School
which was established in 2012, currently, has a student population of twenty five (25). The School
has seasoned lecturers and professors in Ghana and Finland and graduates are expected to receive
a dual degree in MSc. Bio-Economy and Natural Resources Management and an Executive Master
of Business Administration (EMBA). The CSIR Basic School which was also established jointly by
CSIR-FORIG, CSIR-CRI and CSIR-BRRI in September 2009 could boast of a student population of four
hundred and seven (407). All the above activities were carried out by the Institute through its staff
strength of two hundred and sixty six (266).
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1.0 INTRODUCTION

The Forestry Research Institute of Ghana of the Council for Scientific & Industrial Research (csIr-
FORIG) is one of the 13 research institutes of the CSIR. It is located at Fumesua, near Kumasi in
the Ashanti Region. The mandate of CSIR-FORIG is to undertake forest, forest products and related
research, disseminate and commercialize research outputs and services. To be able to successfully
carry out this mandate, we have set ourselves a VISION to “be a centre excellence and networking
hub for forest and forest products research in the humid tropics” and our MISSION is “to conduct
forest and forest products research for the social, economic and environmental benefits of society”.

Research is primarily organized under three main programmes namely; Forestry and Wildlife, Forest
Products and Trade, and Environment, Land-Use and Biodiversity. This Annual Report outlines our
Institute’s research activities carried out during the year 2014. It also presents key summaries on
supporting activities undertaken during the year, consultancies and commercialization efforts, as
well as current information on the Institute’s human resource capacity, administrative and financial
standing.

Twenty eight (28) on-going research projects and consultancies have been reported, all of which
were executed with donor funds. Dissemination of research results were undertaken through
publication in scientific journals, technical reports, books, book chapters, conference proceedings,
flyers and posters. Additionally, scientists and staff of the Institute participated in a number of
radio and television programmes to educate the general public on issues of forest conservation,
forest management, and climate change.

In addition to research and dissemination of research results, CSIR-FORIG has been actively involved
in other development activities, of which the production and supply of quality tree seeds and
seedlings for plantation establishment is of significance to national development. We are a leading
supplier of planting materials for forest plantation development in Ghana. We also provide technical
backstopping for various aspects of forest management, especially in the areas of plantation
production and rehabilitation of degraded forest areas. Further information on projects and research
activities in this Annual may be obtained from the Director of the Institute or through the various
publication channels.




2.0 FORESTS, LIVELIHOODS AND GOVERNANCE DIVISION

2.1 Toward sustainable supply system of Allanblackia planting
material: An assessment of the Rural Resource Centres (RRC)

Model

Project Team:
Start Date:

Expected Completion Date: March 2014

Introduction

Currently, the prospective market demand for
Allanblackia oil is estimated at over 100,000
tons/year with the potential to exceed 200,000
tons a year. Harvesting fruits of wild Allanblackia
species only in countries within its endemic
zones such as Ghana, Nigeria, and Tanzania
cannot meet this demand. Present estimates
show that these countries together supply a
paltry total of 210 tons/year. To address this
and the challenges of over-exploitation and
decreasing Allanblackia abundance in the
forests, ICRAF and its partners from the public
and private sector have been domesticating
the species since 2002 using a participatory
tree domestication approach. The program
includes community sensitization, exploration,
participatory selections of superior mother trees,
conservation in field gene banks, development
of agroforestry systems with Allanblackia (AB)
and market development. The objective is to
establish a sustainable supply system of quality
AB planting materials for domestication and
support of rural livelihoods using participatory
tree domestication approach modelled by the
Rural Resource Centre. The RRC model has
been piloted in the above mentioned producing
countries. After several years of application
of the model, it is necessary to assess the
performance of the model in meeting the

Dumenu, W.K., Ofori, D.A., Mensah, M., and E.A. Opoku
December 2013

intended objectives. For instance, answers to
the following questions are imperative:

* What is the level of knowledge on the
quality of germplasm production?

* s the current mode of germplasm
distribution efficient?

* What s the role of gender in AB germplasm
production and distribution?

* What are the challenges encountered in
the use of RRCs as a hub of AB germplasm
dissemination?

Objectives

* Determine the level of knowledge of
AB chain of production (propagation,
cultivation, germplasm source).

* Assess the role of RRCs in AB planting
materials supply system.

* Provide recommendation for improving the
efficiency of AB planting materials supply
system.

Methodology

The study was conducted in ten communities
in Ghana namely: Dikoto, Samang, Wassa-
Kumasi, Konkoso, Krofofrom, Awona, Gyedua,
Dikoto-Junction, Amoakokrom and Adjeikrom.
The communities are located in New Edubiase
and Wassa Akropong political districts where
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RRCs were established. In all, 84 respondents
took part in the study. Participatory research
approach namely; key informant interviews,
focus group discussions and administration of
questionnaires were used in data collection. The
key informant interviews explored information
on the role of RRCs in AB planting materials
supply system, training of farmers, gender
involvement in the production and supply of AB
planting materials, and challenges encountered
in the implementation of the RRC model. The
questionnaires together with the focus group
discussions sought information on knowledge of
AB planting materials production, effectiveness
of the RRCs, challenges faced, and benefits or
otherwise of the role of RRCs.

Results

Role of RRC in building capacity for AB
propagation and cultivation: the role of RRCs
was prominent in building the capacity of
farmers in AB propagation and cultivation
particularly in selection of quality planting
materials, seedlings management and how to
establish and operate independent (satellite)
nurseries. As many as five different knowledge-
based/ practical skills were acquired by about
200 farmers during several training and capacity
building workshops conducted at the RRCS in
New Edubiase and Wassa Akropong. Overall, ten
satellite nurseries were established within New
Edubiase and Wassa Akropong Districts.

Efficiency and effectiveness of RRC in supply of
AB planting materials: RRCs were less efficient
= the supply of adequate planting materials
‘o farmers. In terms of supply of AB planting
materials, only 16% (about 10,000 planting
materials) of the demand for planting materials
by farmer groups in participating communities
was met by the RRCs. Logistical constraint and
meffective planning contributed to RRCs inability
% adeguately supply planting materials to
Tmers.

Leager lavolvement in the production of AB
plantimg materials and cultivation: more men
an women were involved in AB propagation and

cultivation. The main reason limiting women’s
participation was land tenure system. Ownership
of farmlands influenced access to farmlands as
well as who has the final say as to what can
be cultivated on the land. In the project areas,
more men had ownership rights to land than
women. As a result, women’s limited position
in relation to land ownership constrained them
from engaging in AB cultivation particularly
when the male authority in the household did
not consent to its cultivation.

Challenges encountered in supply of AB
planting materials: the most frequent challenges
encountered in supply of AB planting materials
were inadequate production of planting materials
by RRC nurseries, lack of incentives, limited
financial assistance and limited communication
between farmers and domestication officers as
the project wore on.

Toward a sustainable supply system of AB
planting materials: for sustainable supply system
of AB planting materials, it is important that the
operation of RRC is modified in response to the
challenges encountered. Other necessary steps
such as diversification of seedling production at
the RRCs and provision of services with the view
to securing additional funds for its operation,
provision of incentives to AB farmers and
development of an operational plan for seedling
production are critical in ensuring sustainable
supply of AB planting materials.

Conclusion

Overall, RRC has been instrumental in
training and capacity building of farmers in
AB propagation and cultivation. However, its
effectiveness in supply of AB planting materials
for cultivation on farms and establishment of
satellite nurseries needs to be improved. Limited
financial capacity, inadequate planting materials
production to meet farmer demand and limited
communication with farmers were factors that
influenced RRC ineffectiveness in the supply of
AB planting materials.



2.2 Setting up a national architecture/scheme on benefit sharing
for REDD+ implementation process in Ghana

Project Team:

Dumenu, W.K., Obeng, E.A., Samar, S.B., Oduro, K.A., Mensah,

J.K., Derkyi, M. and S. Pentsil

Start Date:
Expected Completion Date: March 2014

Introduction

Reducing Emissions from Deforestation and
Forest Degradation (REDD+) including the role
of conservation and sustainable management
of forests is an effort to offer incentives for
developing countries to reduce emissions from
forested lands and invest in low-carbon paths
to sustainable development. REDD+ activities
do not only contribute to emission reductions,
but brings about financial and other co-benefits
which need to be distributed across a wide range
of stakeholders linked to deforestation and
degradation, sustainable forest management and
forest regeneration. Ghana’s REDD+ Readiness
Preparation Proposal (R-PP) emphasizes among
others equitable benefit sharing as a critical
component in the preparation toward effective
REDD+ implementation. The challenges facing
Ghana in developing an effective, efficient
and equitable benefit sharing mechanism for
REDD+ are those that relate to land/tree tenure,
carbon rights definition, determination of
benefit distribution mechanism, management
of the benefit sharing process (transparency
and accountability), determination of beneficiary
stakeholders and dispute/conflict resolution
mechanism. To address these issues, the Institute
was commissioned by the Forestry Commission
of Ghana to undertake a study with the goal of
providing recommendations to address issues
of land/tree tenure, carbon rights and benefit
sharing critical for the implementation of REDD+
in Chana.

December 2013

Objectives

Conduct an in-depth literature review, with a
particular focus on:

* Mapping institutional and legal
framework for REDD+ implementation and
recommendations.

* Linkages between carbon rights, and land
and tree tenure and mechanisms on how
to address the allocation of derived rights
and their allocation (for tenant farmers
and sharecroppers).

* Review of current benefit sharing and
incentive programmes promoting forest
management and conservation in Ghana.

e Develop Options paper on benefit sharing
mechanisms and social accountability
for Ghana taking into consideration
the analysis conducted under Phase
1 and present an overall guidance on
how to establish such benefit sharing
arrangements.

Methodology

Two main approaches were adopted for executing
the study namely: desk and field studies.
The desk study focused on gathering existing
relevant literature and background information
on benefit sharing mechanisms in Ghana, gaps
and challenges of implementing an equitable
benefit sharing mechanism, access-right
system and other institutional arrangements
critical for implementing a benefit sharing
mechanism. It also reviewed experiences and
lessons from voluntary partnership agreement
(vPA) process, mining sector and management
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of local development funds. The objective of
the field study was to determine stakeholders’
perspectives on options of equitable benefit
sharing schemes, safeguards to prevent elite
capture, potential areas for inter/intra community
conflicts and resolution mechanisms.

Results

Review of existing benefit sharing mechanisms:
Four different forms of benefit sharing
arrangements exist in Ghana’s forest sector.
These include; Constitutional Timber Revenue
benefit sharing, Modified Taungya System
benefit sharing, Commercial Plantation benefit
sharing and Community Resource Management
Area (CREMA) benefit sharing variants. Other
forms of benefit sharing arrangements in the
agricultural sector are: Traditional share contract
(sharecropping) benefit namely, Abunu and
Abusa.

Land/tree tenure, derived and carbon rights in
Ghana: Ghana’s land tenure regime is complex
and legally pluralistic. It is such that land is
owned by one entity but ownership and access
to some resources such as trees are held
by another entity. Also, both customary and
statutory laws govern land tenure in Ghana.
The legally pluralistic governance system
governing land tenure in Ghana and the vesting
of naturally occurring timber trees in the State
pose some difficulties for REDD+ implementation.
For effective implementation of REDD+, land
and tree ownership should be aligned while
harmonization or legal integration of the two
iand tenure regimes (customary and statutory)
is pursued. The existing tree tenure should
be reformed such that ownership of naturally
occurring timber trees are vested in persons
or entities with management, exclusion and
alienation rights to trees and land. A category
of stakeholders whose activities are critical
o the implementation of REDD+ in Ghana are
senant farmers and sharecroppers in off-reserve
areas. Tenant farmers and sharecroppers do not
exercise full range of property rights like their
respective landowners unless their land holdings
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were acquired through outright purchase.
Rather, they exercise derived rights or secondary
rights as a result of their tenancy or contract.
To address the challenges that derived right
holders (tenant farmers and sharecroppers) face
in the implementation of REDD+, there should be
strive toward legal documentation of tenancy
or contract between tenant farmer/sharecropper
and the landowner. The agreement should
acknowledge the derived rights of the tenant
or sharecropper and stipulates the formula for
sharing REDD+ benefits between the landowner
and the tenant farmer/sharecropper. The same
would apply to benefits that accrue from
existing trees maintained by a tenant farmer
or sharecropper. The role of forests in climate
change mitigation has brought about a new form
of property right - carbon rights. There is no
legislation in Ghana that defines and allocates
rights to carbon hence the need to consider
definition of carbon rights for REDD+. Consistent
with the proposed tree tenure reform where
ownership of naturally occurring timber trees are
vested in persons or entities with management,
exclusion and alienation rights to trees and land,
carbon should be defined as tied to sinks (trees,
soil or land). Consequently, persons or entities
that exercise the aforementioned range of rights
would be vested with carbon right.

Proposed REDD+ benefit sharing mechanism
(BsM) and its institutional framework: Benefit
sharing mechanisms involve a variety of
institutional means, governance structures and
instruments for distributing finance and other
benefits. The various institutions to deliver and
manage REDD+ benefits under the proposed
REDD+ benefit sharing mechanism include:
Multi-stakeholder Governing Body (MGB);
Project Implementation Body (PIB); Independent
Monitoring and Audit Group (IMAG); National
Carbon Fund and REDD+ Registry. The broad
institutional set-up fashioned after a nested
approach, description of role/functions and
proposed membership of the institutions are
intended to guide the establishment of BSM for
REDD+ implementation in Ghana.
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Benefit sharing models for REDD+: Three existing
benefit sharing schemes and a proposed
fund-based benefit sharing scheme were
recommended for adoption for REDD+. The existing
benefit sharing models include CREMA, MTS
and Commercial forest plantation development
benefit sharing. These benefit sharing models
address elements of equity, effectiveness,
co-benefits and safeguard measures that can
support REDD+ benefit sharing mechanism.
Community revolving fund was proposed as a
fund-based benefit sharing scheme for REDD+.
It has the potential to support participating
stakeholders in planting and maintenance of
trees and to enable beneficiaries to engage in
economically viable income generating activities.

REDD+ conflicts/disputes and resolution
mechanism: The potential of REDD+ funding to
increase the value of standing forests may fuel
already on-going conflicts over land ownership
in forest areas. Hence, strong safeguards and
formal complaint mechanisms linked to REDD+
would help ensure good results for all. The
establishment of independent grievance and

redress mechanisms at local and national
levels would foster accountability and may help
reduce conflicts among stakeholders. REDD+
conflict resolution process at the local level
should adapt the existing traditional system of
mediation at the Chiefs’ palace. The Chiefs will
need support from a conflict management team
composed of representatives of farmer groups,
unit committee/assemblyman, the Forestry
Commission (FC), religious leaders and a legal
person from the government. The Traditional
Authority (i.e. chief and elders) must lead in
the entire conflict management process with
assistance from the unit committee/assembly
person and the FC official.

Conclusion

Lessons and experiences from the forest and
mining sectors among others have indicated that
Ghana could effectively implement REDD+ by
addressing key governance gaps such as those
relating to tenure, carbon rights, conflict/dispute
resolution, accountability and transparency.

2.3 oOverland export of timber from Ghana: studies from Ghana and

Burkina Faso

Project Team:
Start Date:

Marfo, E., Owusu, F.W., Karambiri, M., Adeyiga, G. and S. Akpalu
January 2014

Expected Completion Date: December 2014

Introduction

The policy context for this study is that there
is increasing efforts in Ghana to address illegal
logging and milling and to secure the supply of
legal timber to the domestic market. Ghana and
the EU under the FLEGT VPA have a commitment
to ensure that not only timber exported but
those on the domestic markets are also sourced,
processed and traded legally. TBI-Ghana, the
Forestry Commission and CSIR-Forestry Research
Institute of Ghana have also been collaborating
under two EU-funded projects to address the

issue. The policy actions, especially in formulating
strategies for resource allocation depends on
credible data on the domestic demand and
supply of timber. Estimating the actual lumber
demand in Ghana has been faced with two
major difficulties; the inability to conduct a
100% survey and to track products which never
reach the market (domestic consumption) and
the lack of reliable statistics on overland export
of chainsaw lumber. This study, commissioned
under the TBI/Forestry Commission/CSIR-FORIG
chainsaw project, aimed at studying overland
export of lumber, particularly to neighbouring
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sahelian countries with the view to estimating
the size of the trade and its implications for
policy attempts at supplying legal timber to the
domestic market.

Methodology

This study used a more direct and empirical
approach to estimating the overland export of
lumber in Ghana. The general approach was to
track lumber export from local markets, through
key barriers all the way to exit borders. The
study was conducted both in the supply and

In this case both national and northern regional
trade statistics were obtained from FC-TIDD.

Results

About 62% of the volume of timber traded in
these two major markets has been determined
to be exported overland mainly to Burkina
Faso, Niger and Mali. About 54% of the lumber
exported overland from these two markets
was transported to Burkina Faso. The study
estimates that lumber products transported
overland to Ouagadougou markets alone in a

demand end of the trade. The main timber
markets in Burkina Faso, the Ouagadougou
markets, were studied to assess the inflows of
chainsaw timber, particularly from Ghana. Three
main data collection techniques were employed,
i.e., interviews (traders and custom officers),
desk study (official trade records) and two-
weeks direct monitoring of timber imports to the
local markets. In addition, official records from
FC-TIDD on overland exports were obtained to
triangulate reliability of empirical data collected.

year total about 46,031m°.

The study also reveals that Burkina Faso
is the main destination of overland export
trade of lumber accounting for 54% of trade.
Ouagadougou is the main trade destination in
Burkina Faso, receiving at least 66% of lumber
exported from Ghana. The study shows that
official trade statistics, especially in Ghana is
very limited and unreliable to provide accurate
estimates about overland trade of timber.

Table1: Summary of overland lumber export estimations based on several data sources and
approaches

Ghana statistics Discount illegal trade. Annual average to Burkina

20,503
Faso is 9,340m?

Burkina Faso Statistics | 34,669 Captures only official lumber imports to Burkina
Faso from Ghana. study could not obtain import
data from other countries

Ghana timber market 130,269 Relies on only 2 major markets; annual projection

study based on 2 weeks market data

Burkina Faso timber 46,031 Projection based on 2 weeks data obtained fromio

market study major markets in Ouagadougou

Ghana-Burkina border | 249,956 Relies on 1 month data for annual projection;

monitoring provides minimum export estimate to Burkina and
other destinations

Conclusion countries, making the overland trade an

important subject affecting the domestic
timber situation in Ghana. At least 130,000m?

The study has confirmed observations of
huge timber exports to neighbouring Sahelian




of timber stocked in local markets are exported
overland, potentially reducing the volume of
timber available to local consumers. It is also
important to realise that almost all the timber
traded is chainsaw lumber and so the overland
export trade could become a major driver of
illegal chainsaw operations in Ghana. The study
has established that annually, Ghana exports
250,000m? of lumber to the overland market.




3.0 FORESTS AND WILDLIFE MANAGEMENT DIVISION

3.1

Population size and population genetics of the critically

endangered Togo slippery frog (Conraua derooi) in Ghana

Project Team:
Start Date:

January 2014

Ofori-Boateng, C. and Kankam, B.0.

Expected Completion Date: December 2015

Introduction

The Togo slippery frog (Conraua derooi) is listed
as critically endangered on the basis of it rapidly
declining in forest habitat, restricted geographic
range and severely fragmented distribution. So
far, only two isolated populations are known
in Ghana. One population inhabits the Atewa
Hills in the eastern part of Ghana whilst the
other occurs in the Togo-Volta Hills (along the
Ghana-Togo border). This study aims at testing
the hypothesis that the two isolated populations
of the Togo slippery frog represent two distinct
species and to further provide information on
habitat preferences and population size of the
frog in the Togo-Volta Hills for conservation
planning.

Methods

We used a mark-recapture technique to estimate
the population size of the Togo slippery frog in
the Togo-Volta Hills. A total of 10-repeat mark-
recapture visits were made to each preselected
sampling site. We analysed the data using
Schnabel’s formula (method). To determine
species habitat preferences, we selected and
characterized the environmental conditions
within 50 sampling plots (25x25m) selected
based on a stratified random design. In each
sampling plot site, habitat data were collected
zs well as count data on the target species. We
znalysed habitat preference data by developing
single season patch occupancy models using

the software PRESENCE. We determined the
genetic composition between the two isolated
populations by extracting and comparing
different genetic markers (e.g. C01) from the
two target sub-populations.

Results

The census population size of the slippery frog
on the Ghanaian side of the Togo-Volta Hills
is now determined. Habitat suitability models
developed using modelling software showed
that forest condition and human presence are
the major drivers of the frog’s distribution. The
genetic data gathered so far reveal that the
two populations of the Togo slippery frog are
genetically highly differentiated.

Conclusion

The Togo slippery frog is far more threatened than
previously assumed due to the small estimated
population size and the restricted distribution
revealed by the genetic component of this study
(possible occurrence in a single site in Ghana).
Future work must focus on implementing
measures for the long term protection of the
frog’s habitat in the Togo-Volta Hills.
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Mamang River Forest Reserve
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Introduction

The cause of deforestation in Africa includes
commercial logging, agriculture, mining, bushfire
and opening of new areas for settlements. This
forest loss impacts flora and fauna biodiversity.

The operations of Newmont Golden Ridge
Limited (NGRL) disturbed 76hectares (ha) out
of 101 ha of forest cover of Adjenjua Bepo
Forest Reserve (ABFR), therefore the company
is obligated to establish 303 ha, which is three
times the size of the area acquired. This is one
of the requirements for acquiring portions of
the ABFR for its operation. Furthermore, to fulfil
the requirements of Section 111 of the Minerals
and Mining Act 2006, Act 703, NRGL has acquired
a 60 ha plot off Mamang River Forest Reserve
as phase one of the biodiversity programme to
reforest 303 ha of degraded land. The pre-project
flora, fauna, soil and carbon stock data is used
to estimate the baseline information.

Objectives

1. Identify the fauna and flora in the project
area.

2. Determine the condition score of the
remnant forest within the project area.

3. Assess the soil types and its characteristics
in the project area.

4. Estimate the carbon stocks already present
in the project area prior to tree planting
activities.

5. Identify natural areas that need to
be protected (important forest areas
or individual trees which need to be

maintained or conserved in a landscape)
in the project area.

Methodology

Mammals: Three observational methods namely:
(1) direct observation, (2) identification of dung,
tracks and other signs, and (3) camera-trapping,
were used to survey medium-sized and large
mammals. These methods were used due to their
effectiveness of detecting animals. The camera
trapping method was discontinued 24 hours
after installing the cameras. We walked using
transects and access routes (e.g. trails/footpaths,
cut trails) to directly identify mammals and also
to identify them using signs (e.g. footprints,
dung/faecal pellets, feeding signs, trails/tracks
and burrows, animal calls especially nocturnal
animals) between 0700 hours and 1800 hours.
Field guides were employed to aid with tracks
identification.

Birds: They were surveyed repeatedly in two
periods 05.30 am to 12.30 pm; and 14.30 pm
to 1730 pm, using access routes (e.g., trails/
footpaths) and transects to record the presence
of birds in the area (i.e. overview of the bird
diversity at the site) with a pair of binoculars.
We identified birds by song or visual contact
using binoculars during the survey.

Butterflies: They were collected from 07:45 am
to 12:00 noon; and 14:30 pm to 17:30 pm. We
used 23 plots (50 x 50 m plot) and 25 transects
to record the presence of butterflies in the area.
The plots and transects covered all land types
in the area. Majority of the specimens were
captured with hand held nets (an average of
4 people for 8 hours/survey for 7 days). Baited
traps with rotten fruits were also used to trap
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the butterflies. Trapped specimens were placed
in a glassware container until their species could
be identified.

Amphibians and Reptiles: In line with the dictates
of ‘time constrained search methodology’, we
searched for frogs using an equal sampling
intensity (i.e. sampling effort) in each land
use type (i.e. 12-man-hours/land use type.
Amphibians were detected opportunistically
using both visual and acoustic techniques. The
surveys were undertaken during the day (8 am
to 12 noon and 2 pm to 5 pm) and night (7 pm
to 9pm). Captured frogs were identified in the
field and released at the site of capture.

Flora: Twenty-three plots (50 m x 50 m) were
established to help identify different plants in all
the land use types. A stratified random sampling
technique was used where at least one 50 m x
50 m plot (0.25 ha) was placed in each land-use
type. Also, 10 m x 10 m sub-plots were laid at
the corners of the plots (50 m x 50 m) to collect
data on woody trees >10 cm. A transponder and
a vertex meter were used to measure the height
of the tree. Breast height of trees was measured
at 1.3 m above ground. Saplings (2 - 9 cm dbh)
were measured in a randomly placed subplot
(4 m x 4 m), within the original 10 m x 10 m
sub-plots. Seedlings (<2 cm dbh) were measured
in 1 m x 1 m sub-plots within the sapling (4
m x 4 m) sub-plots. Climbers and lianas were
identified and counted.

Land Cover Map and Natural Areas: The team
walked through the entire proposed plantation
area to identify the different land use areas
and individual important trees in the area. A
Garmin 62CX Geographical Position system (GPS)
was used in the floristic mapping of the area.
Individual plants and/or areas that needed to
be left intact were marked. Classified satellite
imagery was used to indicate the different land
use in the area.

Vegetation Condition: The overall vegetation
condition of the study site was assessed
based on Hawthorne and Abu-Juam (1995) to
summarize the general condition of the area.
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Soil: Ninety-two soil samples were collected
from the 23 plots (50 m x 50 m). For each plot
eight samples of soils were collected: four soil
samples at depth o-20 cm and another four
at depth 20-40 cm respectively. The composite
soil samples for each depth were mixed very
well and bagged in labelled large Ziploc plastic
bags. The Council for Scientific and Industrial
Research-Soil Research Institute (CSIR-SRI) in
Kumasi analyzed the soil samples.

Key Results and Conclusion

Four mammal species belonging to 4 families
and 4 genera were recorded in the study area.
Same number of species, family and genera
were recorded for reptiles. A total of 65 species
of birds representing 26 families and 48 genera
were also recorded during the survey. For
amphibians, a total of 11 species, belonging to
5 families and 6 genera were recorded. Twenty
species, representing 3 families and 17 genera
were recorded for butterflies within the same
60 ha area. A total of 113 species belonging to
42 families and 93 genera were recorded within
the study area.

The mean number of stems (trees including
saplings: 2 - 9 cm dbh) per hectare was 2,880
+531.1. 'No Black star or Gold star plants species

1 Star Rating: Species are grouped into star rating to
reflect genetic conservation value. The primary factor
used in the classification is rarity. This classification
deals only with the conservation of those species in
Ghana’s forest that would decline if all forest were
to be removed. Weedy species or savannah species
found only at the margin of forest are not star- rated.
(i.e. they are non-star species)

The allocation of Green, Blue, Gold and Black stars to
species has been made by consideration of variety
of factors concerning the ecology, taxonomy and
distribution at all levels, with most significance given
to the latter.

Species rated Black star, Gold star, Blue star and Green

star are done in order of decreasing conservation

priority.

e  Green star species are species of no particular
conservation concern.

¢ Common or widespread species that would
otherwise be allocated green stars, but heavily
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were recorded; however, 89 plants that were
recorded at the site had different star ratings:
2 Red stars, 5 Blue stars, 69 Green stars, 9 Pink
stars and 4 Scarlet stars. The condition score for
the study area was 6 (i.e., no significant forest
left); the forest was very disturbed and less
than 2% remained intact. The total aboveground
and belowground tree C stored per hectare
was 73,994.2 + 7,881.8 kg C ha’ (= 73.99 t ha

exploited or show exceptional economic
potential in Ghana are rated as “Reddish star””
(i.e. Scarlet, Red and Pink star) species.

e Black or Gold star are species that have high
conservation rating.

') and 8,046.2 + 905.7 kg C ha' (= 8.05 t ha")
respectively. The extrapolated aboveground and
belowground tree C sequestration for the entire
60 ha was estimated at 413,936.6 + 78,011.2 kg
C (= 413.94 1) and 43,259.5 + 5,460.2 (= 43.23 1)
respectively. The soil texture is largely sandy
loam (75.0%). The loam is 12.5%, sandy clay
loam (6.25%) and silty loam (6.25%). The bulk
density was higher (20-40 cm soil depth: 1.65
g cm?) in the open or secondary forest and
lower (0-20 cm soil depth: 0.99 g cm?) in the
cola stand.

Achievement: Final report submitted.

3.3 Reforestation Action Plan Phase | for 60 Ha plot off Mamang

River Forest Reserve

Project Team:
Start Date:
Expected Completion Date: April 2014

Introduction

As a result of the operations of Newmont Golden
Ridge Limited (NGRL) within the southern end
of the Ajenjua Bepo Forest Reserve (ABFR)
approximatelyy6hectares (ha) of tree cover
out of 101ha acquired has been affected. NGRL
needs to establish 303 ha of tree plantation
as a requirement for acquiring 101ha of land
within the southern end of the ABFR as specified
in the Final Environmental Impact Statement.
Therefore, Newmont’s commitment to replant
three trees for each merchantable timber-
quality tree removed from the ABFR area is
obligatory. Again, according to section 111 of
the Minerals and Mining Act 2006, Act 703, NRGL
is also mandated to ensure that the proposed
plantation area could be utilized as a buffer and
developed as part of its biodiversity programme
for future integration with the Mamang River
Forest Reserve (Minerals Commission Approval
of Mining Area letter, Reference PL.5/126/Vol.2).

January 2014

Kankam, B. 0.

Aims and Objectives

The main goal was to reforest 303 ha of
degraded forest area as required by the Ghana
Government for acquiring hectares of vegetation
at the southern end of the ABFR. The objective of
the assignment was to develop a work plan to
reforest 60 ha of land (i.e. Reforestation Action
Plan (RAP)) adjacent to the Mamang River Forest
Reserve in the Kade forest district.

Methodology

1. Desk study: Relevant literature and
documents on study sites characteristics,
reforestation action plans and many other
related topics were compiled prior to
consultations and field visits.

2. Consultations with NGRL and Forestry
Commission (FC): The NGRL environmental
team was consulted to provide relevant
information such as company profile, site
preference and management agreements;







