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1.0
INTRODUCTION

1.1
Sustainable Forest Management

As Guyana’s forest resource comes under increasing demand, sustainable forest management has emerged as one of the major environmental challenges. In order to meet these challenges, the long term needs of society and the demand for forest products by the economy, must be satisfied without compromising environmental values.

Sustainable forest management involves the consideration of environmental, economic and social dimensions.
Sustainable forest management is defined as the development of forest to meet current needs without jeopardizing their productivity, ecological diversity, or capacity to regenerate. 

The concept of sustainable forest management recognizes the importance of other products and services provided by the forest, such as protection of soil and water quality, biodiversity and the livelihood of the people living in the forest.

Historically, people have valued forests not for wood, but for other products. Whereas wood products have become major international commodities in modern times, non-timber forest products (NTFPs) have been ranked among the oldest traded commodities.

Non-timber forest products (NTFPs) can be defined, as all the biological material (other than industrial roundwood and derived sawn timber, wood chips, wood-based panels and pulp) that may be extracted from a natural ecosystem or plantation and be utilized within the house, marketed, or have social, cultural or religious significance. Thus, non-timber forest produce includes all tangible products, natural, crafted, or processed. 

The harvesting of NTFPs has advanced as one of the more promising forest uses that can provide economic benefits without jeopardizing the forest ecosystems.

When compared to large-scale logging, ranching and agriculture, the negative impact of harvesting and extracting NTFPs is minimal.

From an industrial perspective, NTFPs are traditionally classified as minor forest products. However, these products are sometimes the major source of income for some rural communities. Commercially, Manicole is the most important NTFP that is harvested in Guyana.

As the international market becomes increasingly sensitive to the manner in which the forest is harvested, consumers and retailers alike around the world are now seeking reassurance about the management of the forests that supply the products they are purchasing. 

Guyana’s response to these concerns has been to develop principles, policies and guidelines for improved forest management and timber harvesting practices. This is reflected in the new forest policy, forest legislation, forest management guidelines and codes of practice. 

In itself, a Code does not ensure sustainable forest management. However, with effective implementation of the guidelines, participation in the planning process by all stakeholders, and integration with other sustainable forest management instruments, particularly yield regulation, the Code will assist in minimizing negative impacts of Manicole harvesting.

The Code contains practices and set standards, which have been developed based on ongoing research and practical experience locally and abroad.

The Code should not be seen as a static document. It is inevitable that the code will need to be updated as technical knowledge is augmented, new technologies are introduced and operating standards are improved. 

Therefore, the Code will be kept under regular review and the results of research; field experience and public input will be used to make progressive improvements so that environmentally sound, socially responsible and economically acceptable production forestry can be maintained.

1.2
Scope and Coverage of the Code

The Code provides guidelines and standards that if followed, will allow Guyana’s non-timber forest produce such as palm heart to be harvested with minimal adverse impacts on the forest environment. It provides the basis for ensuring that a continuing economic return can be obtained from forests in the long-term and is designed to balance commercial considerations with protection of environmental and social values. 

Although such a Code would not apply to Amerindian Lands, unless otherwise directed by the Ministry of Amerindian Affairs, Captains and Councilors of Amerindian Villages, and the Minister responsible for Forestry, it would be legislated in State Forests and efforts would be made to promote awareness of, and adherence to published guidelines.

Implementation of the guidelines and standards will help ensure that important resources and values are recognized and protected during harvesting operations.

The Code expresses GFC’s vision of sustainable forest management for all operators in the Manicole industry. The GFC wants all operators to show progress towards compliance to the provisions set out in this document. 

The Code will not be applied with retroactive effect to past activities. 

1.3
Objectives

The objectives of the Code of Practice for Manicole Harvesting are to:

a)
Safeguard the environment within Guyana’s State Forest against degradation and depletion of its resources.
b)
Maintain a healthy and productive forest, with the capacity to regenerate high value Manicole.
c)
Protect soil and water resources.
d)
Protect sites that have cultural, historical, spiritual and archaeological values.
e)
Provide forest operators with guidelines and standards for improved Manicole harvesting practices

f)
Improve the health and safety of workers of the manicole   industry.
g)
Provide a framework for effective control of Manicole harvesting operations with predetermined guidelines and benchmarks.
1.4
Implementation

The Code will be implemented in stages. The Code will first be implemented on a voluntary basis to allow the industry time to adjust to the changes, to develop further management capacity and to train supervisors and operators. However, GFC will commence to monitor against the standards described in the Code immediately after its public release.

The results of monitoring will be evaluated to determine the manicole harvester’s performance and be made available to the public. Mechanisms will be put in place to reward compliance while non-compliance within critical standards would have penalties attached.

It is imperative that a feeling of ownership of the Code by all stakeholders is developed; public recognition of what constitutes best manicole harvesting practices is adapted; and a willingness among all forest operators to be subjected to external auditing to assess compliance is accepted.
It is anticipated that through education on the required operating standards and the scientific reasons behind these standards, operators will gradually become the supporters of improved forest practices and eventually self-regulation will occur.

The GFC realizes that the Code focuses on “what should be done” rather than “how to do the work”. The “how to” is the mechanism by which the Code is actually implemented in the field.

1.5 Ecology of Manicole (Euterpe oleracea)
Manicole (Euterpe oleracea) is a multi-stemmed palm species. A clump is the genetic entity of the species, and is produced by one seed. Clumps are also called clones, genets, touceiras (Portuguese) or macollos (Spanish). A Manicole clump may contain up to 25 stems. Stems are also called ramets, estipes (Portuguese) or caules (Spanish). 

Basal sprouting of existing stems forms the clump. All stems belonging to one clump remain interconnected during their life and may reach a height of over 20 m and a diameter at breast height (1.3 m) of over 18 cm. 
 Local people involved in palm heart harvesting distinguish five different ‘types’ of Euterpe: three multi-stemmed and two single stemmed. The most common multi-stemmed type is the ‘green manicole’ which is preferred by the canning factory. The other two multi- stemmed types are the rare ‘red manicole’ which is occasionally accepted by the company and finally the ‘savannah manicole’ which is seldom harvested. The two single stemmed types are the common ‘winamoro’ or ‘big green manicole’ and the rare ‘abua’ or ‘dusty wnamoro’. Both types are classified as Euterpe precatoria.
1.6 Distribution 

Manicole occurs in Brazil, the Guianas, Trinidad, Venezuela, Colombia and Ecuador. It is mainly found in swamp forests along the coast and along rivers.

In Guyana, manicole occurs in vegetation types classified by Fanshawe (1952) as “swamp forest” and “palm marsh forest”, which are both found in the Coastal region and the Lowland region. Coastal swamp forest occurs in both the North West and Demerara-Berbice regions. 

1.7 Position in vegetation

Manicole may dominate swamp and marsh forests, reaching very high densities. The species has been classified as a pioneer species as it dominates empty areas in a relatively short period. Manicole stems may attain high growth rates, another characteristic of pioneer species.  

2.0 The CODE OF PRACTICE

	Planning should be done in a simple manner so that it is acceptable to all stakeholders. Sound planning includes ecological, biological, silvicultural, environmental, geographical, market, financial and socio-economic considerations. 

This Code of Practice ensures that Manicole stands are not over harvested, thus preventing any negative consequences for the industry by the people involved in the cutting and processing of palm heart.




2.1
Planning


For a proper planning of the harvesting of palm heart from Manicole populations and a sustainable management of the palm heart resource, the concessionaire should prepare three types of documents: 

· A Forest Management Plan

· An Operational plan  

· An Annual plan

2.1.1 Forest Management Plan
The Forest Management Plan contains information on past and present conditions of the entire concession and describes the intended use of the concession for the entire duration for which it was issued. It outlines the activities that have to be organized at the level of the whole concession, such as the establishment of a primary road network and biodiversity reserves and the layout of compartments (blocks).  It is periodically revised (every 5 years) to take account of changing conditions, technology and knowledge that may affect the long-term management of the concession.  

2.1.2 Operational Plan

The Operational Plan is contained in the Forest Management Plan, which details the operations and activities to be carried out within a 5-year period.  It is re-written at every revision of the Forest Management Plan to cover the subsequent 5 years.

Both original and revised versions of the Forest Management Plan and the Operational Plan must be submitted to GFC for approval.  The forest operations described in the Forest Management and Operation Plans can only start after GFC has approved both plans.

2.1.3 Annual Plan
The Annual Plan provides an update on the previous year’s activities and describes planned activities for the following year.  Based on the inventory survey, it ‘fine-tunes’ the activities proposed in the Operational Plan to the conditions on the block to be harvested and takes account of any changes or unexpected deviations from the Operational Plan.

Annual plans must be submitted to GFC for approval. The forest operations described in the Annual Plan can only start after GFC has approved the plan.  

	Based on the inventory data collected, the concessionaire can estimate how many Manicole stems are available for harvesting in a given area. By doing this, the concessionaire can divide the concession into blocks that can be harvested over a number of years, so that an acceptable production rate is maintained at all times. 

It is anticipated that through research and field testing the GFC will be able to determine appropriate inventory intensities for concessions that are less than 20,000 hectares and more than 50,000 hectares.


3.0 Inventory

3.1    A field inventory should be carried out to determine the presence and density of Manicole palms in the concession. With that     information, it is possible to estimate the total availability of palm heart from Manicole in the concession. This estimate can then be used to plan the division of the concession into blocks and determine the strategy of harvesting in different parts of the concession (how many cutters are required in an area, how many days they can work there). 

3.2
Results of the analysis are included in the Forest Management Plan (FMP), and in this way, made available to GFC. The results of the inventory are to be approved by GFC. 

3.3
In circumstances where no inventory has been carried out or in circumstances where the inventory results are not approved by the GFC, the entire Forest Management Plan will not be approved. Guyana Forestry Commission would provide advice to concessionaires on how to carry out the inventory, with regards to both data collection and data analysis respectively.

3.4    Area to be sampled
        The inventory should cover the entire forested area in the concession. If the forested area has already been classified into different vegetation types and maps indicating the extent to which these vegetation types are available, only those vegetation types that contain Manicole may be sampled (such as marsh and swamp forest).

3.5    Inventory Methodology for Manicole Harvesting

The inventory should be carried out by establishing transects in the concession area. The number, size and location of transects is determined by the following criteria:

a) In the case of concessions with an area of 20,000 to 50,000 ha, the total inventory area (or total area of all transects) should cover at least 1 % of the total concession area. Larger intensities should be applied for smaller concession areas, while lower intensities may be applied in larger concession areas.  In the case of smaller or larger concession, the intensity to be applied should be determined after consultation with GFC.

b) Transects should be evenly distributed over the entire sample area, so that the whole area of the concession is represented in the sampling.

c) Transects should have a width of 10 m

d) Transects should preferably be established parallel to each other and with the same distance between them.

e) The layout of transects depends on the shape of the concession:

· For rectangular concessions, transects should run perpendicular to the length of the concession, and the length should equal the concession width.

· For square concessions a base line should be opened in the middle of the concession from which, transects are established perpendicularly. Appendix 1.
· For concessions along rivers, the length of transects should be equal to the width of the concession.

f) Transects should be clearly marked in the field to facilitate relocation later. At the start and end of the transect, a pole should be placed indicating the transect number and the first four trees with DBH > 10 cm are painted

g) Transects should be divided in sections of 50 m length.  Sections should be numbered sequentially. The start of each section should be clearly marked in the field

h) In cases where it is not possible to establish transects in a certain area, the reason (e.g. inaccessibility) should be stated in the forest management plan. A maximum of 10% of the sample area may be without transects. In case this percentage is exceeded, transects in between other transects should be established in order to obtain the minimum intensity required.

i) The location and number of all transects should be clearly indicated on a map of sufficient detail. This map should also point out all areas that could not be included in the inventory.

3.6      Data Collection


During the inventory, information is collected and systematically reported in
 field sheets (Appendix 2). The field sheets should be archived by the concessionaire, and should be made available to GFC upon request. GFC may use the field sheets to verify the summary information presented in the Forest Management Plan.

3.6.1. Field sheets should at least contain the following general information:

· Name of the concession 

· Number of transect

· Date 

· Name of the booker 

3.6.2. The following information should be collected in each 50 m    section of the transects:

· Forest type: classify vegetation type into categories used by GFC (e.g., “mangrove forest”, “riverine forest”, “Manicole swamp”). 

· Harvesting history: indicate whether Manicole has been harvested in the section.  If this is the case, provide estimation of number of harvests, years since first and since last harvest.
· Total number of clumps: include all clumps that have at least one stem of > 2m in height.
· Total number of stems per size category: include all stems >2 m in height

3.6.3. The stems of Manicole found in a given section should be   classified into the following size categories:

· Juveniles: 2 – 7 m in height

· Sub-adults: >7 m in height and non-reproductive

· Adults: > 7 m in height and reproductive

3.7. Data Processing

The information on Manicole in the transects, should be analysed to obtain estimates on density and spatial distribution of Manicole palms in the concession. The data processing should include the following steps:

a) The results of each transect of the inventory should be presented in a Table (Appendix 3, 4) (one row per transect). The Table should contain the mean and standard deviation of the number of clumps, and the mean and standard deviation of the number of stems per size category

b) These parameters have to be calculated based on data obtained for each section of each transect 

c) The results of the inventory should be extrapolated to obtain the amount of available palm heart for the whole area to be harvested. This extrapolation is carried out according to the following steps:

· Determine the (average) distance between transects (in m) 

· Multiply this distance with the length of the transect (in m) to obtain the area (in m2) represented by one transect (Note: if all transects are of the same length, one value for the represented area is used for all transects, otherwise a separate value should be determined for each transect)

· Divide the area value by 10,000 to obtain the value in ha 

· For each transect, determine the density (expressed per ha) of harvestable stems (>7 m in height) in the transect by dividing the average number of harvestable stems per section by the area of a section (=0.05 ha); 

· For each transect, multiply the representative area (in ha) by the density of harvestable stems (per ha) to obtain the total amount of harvestable stems in a representative area;

· Repeat the last two steps for each transect to obtain the amounts of harvestable stems for all transects

· Sum all amounts of harvestable stems to obtain the total amount of harvestable stems in the entire sample area

3.8. Diagnostic Sampling

3.8.1. Although the harvesting practices presented in this Code of Practice have the purpose to ensure that sufficient palm heart is available after each cutting cycle, this is not guaranteed. It is therefore recommended that the concessionaire carry out a diagnostic sampling before starting the next harvest in a block (i.e., before the second cycle).
3.8.2 This diagnostic sampling would be used to determine the amount of palm heart that is available for harvesting in the next cutting cycle. Such information is essential for the planning of harvesting operations and is useful to determine whether Manicole stands have fully recovered since the last harvest. 
3.8.3 Diagnostic sampling can be carried out in the same way as the inventory, but at a lower intensity. The results can be compared to those of the initial inventory to determine the recovery of harvested Manicole stands. 

4.0
Harvesting Practices
	Implementing proper harvesting techniques would ensure that there is a continuous pattern of regeneration of the Manicole species. Careless handling of young sprouts or seedlings during harvesting will hamper the regeneration process thus leading to lower production levels in the following harvesting season.

Based on research, a cutting cycle of 5 years is recommended. This would allow areas that have been harvested before, time to recuperate.


Palm heart harvesting should be carried out using the following regulations.  
4.1 Minimum cutting size

· Only stems taller than 7 m are allowed to be cut for palm heart harvesting  

· Height is measured from the forest floor to the base of the newest fully expanded leaf 
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4.2
Measuring palm heart diameters

4.2.1
A Manicole stem of 7 m height has an average palm heart diameter of 4 cm (this diameter includes the outer 4 leaves, measured either at the top or at the bottom), and has a palm heart bone of 2.0 cm diameter on average. Figure 2 shows the different diameter measurements on palm heart. 
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4.2.2 The conversion of Manicole stem height to palm heart diameter is used to determine the minimum requirements for palm heart to be bought or harvested by the concessionaire for processing in a cannery

4.2.3 Palm heart canneries are not allowed to accept palm heart with a (top or bottom) diameter smaller than 4 cm or with a palm heart bone smaller than 2.0 cm, as these originate from stems smaller than 7 m in height

4.3
Number of stems to be harvested per clump

4.3.1
Not all stems of a Manicole clump must be harvested

· At least one stem higher than 7 m per clump should be left behind during palm heart harvesting 

· Stems shorter than 7 m are not allowed to be harvested

4.4
Cutting Cycle

4.4.1
The cutting cycle has a duration of five (5) years. Thus, if a certain area (block) has been harvested in year 1, the next harvests may be carried out in year 6, 11, 16, etc

4.4.2
This is a cautionary approach given the fact that more detailed information is needed to assess if a 4-year cutting cycle would be sustainable in the long term.  Moreover, a 5-year cutting cycle would allow areas that have been already harvested using very short cutting cycles (6 months to 2 years) to recuperate

4.5
Cutting Practices

4.5.1
The following practices are to be followed by cutters during palm heart harvesting:

· Every effort should be made to verify if the stem to be cut has an adequate height (>7 m) before cutting it.
· Stems should be felled in such a way that minimises damage to the existing regeneration.
· When cleaning the base of a Manicole clump (usually done to facilitate the work and to verify the presence of snakes), cutters should take care not to cut or damage resprouts (suckers) and other stems.
· Watercourses must be kept clear of debris (Manicole leaves or stems)

4.6
Administrative Division

4.6.1
The concession area should be divided into blocks to facilitate application of a cutting cycle, organise the harvesting operations and facilitate monitoring

4.6.2
The number of blocks per concession area should be at least equal to the number of years of a cutting cycle, i.e. at least five blocks should be defined

4.6.3
The number of blocks can be defined per total area (all blocks having similar area size) or by density of stems higher than 7 m (all blocks having a similar production rate)

4.6.4
The division of a large concession area into five large blocks would certainly have a large impact on local communities living in or close to the concession. Therefore, it is recommended that the concessionaire establish several smaller blocks referred to as management units, distributed throughout the concession

4.6.5
During and after harvesting of palm heart in a given block, the following regulations should be observed:

· A block or blocks assigned to be harvested in a given year should be harvested within the period of one year.  It is not allowed to extend the period of cutting to more than one year for (a) given block (s)

· A block that has been harvested should remain undisturbed for the following 4 years.  Thus, if a certain block has been harvested in year 1, the next harvest may be carried out in year 6, 11, 16, etc. 

· The concessionaire is responsible for ensuring that harvested blocks are left undisturbed.
· The concessionaire is responsible for ensuring that no illegal harvesting is taking place. 
· The annual plan must state which block (s) will be harvested in a given year, and the estimated number of stems to be harvested (based on the inventory data)

· Blocks should be divided into smaller areas (management units) to facilitate the organization of harvesting and monitoring.
· Blocks and management units should be given unique numbers.
· Blocks and management units should be mapped and marked in the field.  The option of using natural features to demarcate blocks should preferably be used.
· A record should be kept on the number of harvested stems from a management unit and a block 

4.7
Silvicultural Treatments

4.7.1
This Code of Practice does not include regulations that oblige the application of silvicultural treatments in harvested manicole stands. Nevertheless, studies have shown that applying silvicultural treatments to Manicole stands have resulted in higher growth rates of stems, higher clump densities and higher production levels than areas not subjected to any management practice.
5.0
Monitoring

	The role of monitoring the Manicole resources would be the responsibility of the Guyana Forestry Commission. However all interested stakeholders would be encouraged to be part of the monitoring activities. Monitoring of the Manicole resources should be done at all levels i.e. from field to factory since this would aid in its sustainable management.




The monitoring of palm heart harvesting in manicole stands is done to verify whether palm heart harvesting is carried out according to the regulations. The concessionaire is responsible for an important part of the monitoring; GFC is responsible for verifying the monitoring results of the concessionaire.

Monitoring is carried out at different levels: at the level of harvesting in manicole stands, at the level of the intermediate persons and at the level of the palm heart cannery.

5.1
Monitoring done by the concessionaire 

5.1.1
The concessionaire is responsible for monitoring the harvesting of palm heart in his concession at three different levels: at the level of the Manicole stand; at the level of the intermediate person, and at the level of the cannery.
5.2
Manicole Stand

5.2.1
Monitoring of harvesting activities at the level of the Manicole stand is most important because it is at this level, that the decision of which stems to cut and how many stems to leave is made.  It is also at this level that actions resulting from monitoring, will be more effective in terms of avoiding the Manicole stand being over-harvested

5.2.2
The concessionaire or a representative should visit the block(s) where harvesting is currently taking place. At least six visits per year should be done. Units to be visited should be selected at random from all the units harvested during the last 2 months (or less if units are visited more frequently). Preferably, one unit where cutters are harvesting at the moment of the visit is included in the sample

5.2.3
During the field visits the following parameters should be noted for the first 100 clumps encountered in a unit: 

· The number of clumps from which all stems > 7 m height have been harvested

· The level of damage to Manicole resprouts (low, medium, high)

· The diameter of the harvested stems for the first 25 clumps

5.2.4
Reports on these field visits should include information on the date of the visit, and the location and number of the unit visited. These reports should be archived by the concessionaire and made available to GFC staff upon request.

5.2.5
The concessionaire is responsible for disseminating the information on cutting practices to the cutters, for example by organising courses, workshops or village-level meetings to guarantee that they are aware of and understand the rules they have to follow during harvesting.
5.3
Intermediate Person

5.3.1
The next level of monitoring is at the intermediate person level (subagent).  This monitoring should be done on the daily basis 

5.3.2
The intermediate person should record the following information when collecting the daily production of individual cutters:

· Total number of palm heart harvested.
· Number of palm heart per grade.
· Unit and block number in which cutter was working

· Number of rejected palm heart.
5.3.3
The information collected by the subagent should be kept by the concessionaire, and should be made available to GFC upon request.  The information provided by these records should be used for the elaboration of the Annual Plan (section in which activities of previous year are detailed), and for the elaboration of reports presented to GFC.
5.4
Cannery

5.4.1
The next level of monitoring should be done when the palm heart is being collected from the subagents and it is being delivered at the cannery. Monitoring at these levels is to double-check the classification of the palm heart done by the subagent.
5.4.2
This monitoring should be done on a daily basis.  When collecting palm heart from the subagent, the concession worker should keep a record of the following:

· Number of blocks and units where palm heart was harvested

· Number of cutters harvesting in a given day.
· Total number of palm heart as well as number of palm heart per grade.
· Total number of rejected palm heart

5.4.3
The concession worker collecting palm heart from the subagent should ask for the sub-agents’ daily reports and keep these together with his/her own report.
5.4.4
All reports should be archived by the concessionaire, and should be made available to GFC upon request.  The information provided by these reports should be used in the elaboration of the Annual Plan (section in which activities of previous year are detailed)

5.5
Monitoring by the Guyana Forestry Commission

5.5.1
The Guyana Forestry Commission (GFC) would carry out regular monitoring of palm heart harvesting in concession areas.  These monitoring will be done to ensure that the concessionaire and employees are following the regulations outlined in the Code of Practice.
5.5.2
This monitoring will be done at least three times per year, or as frequent as the GFC official may dictate.
5.5.3
Units to be visited by GFC representatives will be chosen at random as long as they were harvested or scheduled to be harvested in the period since the last field visit. During field visits to the units, the following aspects will be noted: 

· Number of stems left per clump

· Size category of stem left per clump

· Diameter of stems cut

· Damage to regeneration

· Number of block and unit being harvested

5.5.4
At least one block scheduled to be harvested during the following year or in the following cutting cycle will be selected for monitoring.
5.5.5
If irregularities have been detected during the monitoring process, the GFC representatives may request the monitoring reports of the concession. 

5.5.6
GFC should receive reports on the amount of palm hearts harvested (per block and unit and per month) from the concessionaire.  If irregularities in the report are found, GFC can request the original monitoring reports of the concession.
6.0
Permanent Sample Plots (PSPs)   
	There is a lack of data on the population dynamics of Manicole in Guyana. Having this information, the concessionaire would know where harvestable Manicole stands are located and the Guyana Forestry Commission would be in a position to revise aspects of the Code of Practice based on scientific evidence.

Establishment of permanent sample plots (PSPs) would ensure that the necessary scientific data is garnered. The Guyana Forestry Commission would collaborate with concessionaires and other stakeholders in the establishment, monitoring, and the interpretation of the data collected from PSPs.


6.1
Permanent Sample Plots (PSPs) should be established in harvested areas to evaluate the effect of palm heart harvesting on Manicole stands.  Based on information obtained from PSPs, the concessionaire can evaluate the response of Manicole to harvesting, and whether sufficient palm heart will be available for the next harvesting period. If palm heart availability is seriously reduced, the concessionaire may take measures to increase the length of the cutting cycle to more than 5 years, decrease the harvest intensity, or to apply silvicultural treatments. 

6.2
The number of PSPs to be established depends on the concession area.  Concessions that have an area between 1,000 and 20,000 ha should have 0.5 ha in PSPs per 4000 ha.  Concessions that are larger than 20,000 ha should have a minimum of 2.5 ha as PSPs.  In the case of concessions larger than 20,000 ha more PSP should be established if the total number of clumps sampled in the 2.5 ha is lower than 800 clumps (with at least one stem of >2m in height). This practice assures that sufficient individuals are included in the PSPs.
6.3
All PSPs should be established during the first two years of management.  This means that the PSPs should be established in block one and two of the concession.  The PSPs should be established at random locations, making sure that it is well distributed in the blocks and not aggregated in a small area.  The location of all PSPs should be indicated in a map of sufficient detail.
6.4 A PSP should have a maximum area of 50 x 50 m and a minimum of 20 x 50 m.  This means that in a concession of 20,000 ha, 10 PSPs of 50 x 50 m should be established.  If only 1 PSP of 2.5 ha would be established in a concession of 20,000 ha, data collected would tell mostly about the response of that area to harvesting but not the response of the Manicole population as a whole to harvesting)

6.5 The height used for classifying stems into different size categories should be estimated from the base of the trunk to the base of the newest (latest) fully expanded leaf.  A Manicole stem is considered reproductive when the inflorescences or infrutescences are present, or when the crown shaft of the stem is visible (this is the part of the palm from which the palm heart is extracted, and is normally bright green). 

6.6 During establishment of the PSP the following height and size categories for stems should be used:

Table 1: Size Category of Manicole Palm
	Size category
	Definition

	Sucker 1
	< 1 m height

	Sucker 2
	1 – 2 m height

	Juvenile 1
	2 – 4 m height

	Juvenile 2
	4 – 7 m height

	Sub-adult
	> 7 m height and non-reproductive

	Adults
	> 7 m height and reproductive 


6.7
The following measurements should be taken per PSP every year:

· Total number of clumps

· Number of stems per size category per clump

· Reproductive status of stems (reproductive or not reproductive)

· Total number of stems harvested from the clump

6.8
All clumps and solitary stems (higher than 2 m) should be numbered and labelled sequentially, and all clumps mapped to facilitate measurement during following evaluations

6.9
The general guidelines presented in this Code of Practice for establishment of permanent sample plots are related to the biological characteristics of the species 

7.0
Social Conditions
	Sustainable forest management is ultimately about people. Healthy social practices in managing Guyana’s forest will accrue significant financial returns. The forest needs to be socially beneficial to contribute to the objectives of sustainable development. The benefits from the existence, management of the forest, and accruing to people living in and around them may be a precondition for conservation of the forest.


7.1 The following recommendations are at the level of an employee working in the concession:

· The permanent staff of the concession (people working at the cannery, managers, captain of vessels, agents and subagents) have a permanent contract, which follows the requirements of the Guyanese government 

· The permanent staff has adequate equipment to perform the job assigned

· Palm heart cutters should be entitled to social benefits (e.g., health insurance) and proper field gear and equipment for performing their job.
· There should be an emergency plan in case of accidents both at the cannery and in the field

· Staff must been trained in first aid. 

7.2 Regarding the relation between local communities and the concession, the following recommendations should be followed:

· The concessionaire gives priority to local people for jobs at the cannery. 

· Cutters are provided with adequate training and supervision to ensure that harvesting practices are followed.
· The concessionaire and local communities should work together to look for other alternatives of income for local people to avoid creating complete dependency on palm heart extraction.
· Palm heart harvesting should be organised in such a way that cutters have sufficient time to carry out other activities (e. g., establishment of agricultural areas) 

7.3
The GFC should be informed of any illegal forestry activity.
7.4
The legal, social and ecological integrity of all Amerindian lands shall be respected.
7.5
Disputes over Amerindian land tenure and user rights should be brought to the attention of the Ministry of Amerindian Affairs and Guyana Lands and Surveys Commission.
7.6
Commercial contracts with Amerindian communities:

· Persons desirous of negotiating commercial forestry contracts with an Amerindian Council should contact the relevant Amerindian Council and the Ministry of Amerindian Affairs.
· Amerindian Village Councils that are desirous of entering   into commercial forestry contracts should seek advice from the Ministry of Amerindian Affairs and the Guyana Forestry Commission.
8.0 Camp Hygiene and Waste Management

	For a healthy and productive work force, the working environment should be as safe as possible. 


8.1
Site plans should include sewage, water supply, wastewater and waste disposal.
8.2
Camps are to be supplied with potable water obtained from running streams, rainwater or wells.
8.3
Water storage tanks should be properly screened to prevent the breeding of mosquitoes.
8.4
Pit toilets shall be located at least 100 m away from watercourses and water bodies.
8.5
Sewage shall be discharged so it does not enter: 

· The catchments of drinking water supplies or intakes 

· Into a stream 

8.6
Domestic waste water shall be directed to a disposal area (or septic tank) at least 20m from the nearest building. 

8.7
All drains (waste water and sewage) should be kept covered  

8.8
Provide refuse disposal areas:

· In pits that are above the groundwater table 

· Where runoff water cannot enter

· At least 100 m away from watercourses, habitation or farmland

8.9
Cover refuse with soil to depth of 30 cm at least once per week

8.10
Camp areas should be well drained so that the water does not   pond or create mosquito breeding areas.
8.11
The camp shall be checked regularly for any areas where stagnant water can accumulate

9.0 Health and Safety 

	Forestry is one of the most hazardous industrial sectors. Globally there have been rising trends of accidents, high incidence of occupational diseases and early retirement among forest workers. Good health and safety would be to the benefit of any employer since there would be less sick leave, medical bills and downtime.


9.1
Employers have the main responsibility for safety and health in forestry work; hence for installing and maintaining work systems and methods which are safe and without risk to health.
9.2
Any kind of machine or mechanical device can be hazardous if not kept in good condition, operated by careless or improperly trained operators or if operated in an irresponsible manner.  All operators should therefore receive all necessary training and instructions to ensure competency to safely operate equipment for the job they are assigned to do

9.3
Basic first-aid training (and refresher courses) should be provided to all personnel involved in field operations, log yard, workshop, etc.

9.4
Working hours should not exceed the number prescribed by national law or collective agreements.  Working hours should be arranged to provide adequate periods of rest, which include: short breaks during work hours, sufficient break for meals, nightly rest and weekly rest.  Operators should be encouraged to take short breaks during working hours to recover their vigilance and physical fitness.
9.5
Provision should be made for the quick evacuation of a person in the event of an injury or illness which requires medical assistance.
9.6
Transport and or a means of communication should be available at the worksite to contact rescue services of an emergency.
9.7
At permanent worksites, a place should be provided where an ill or injured person might rest in comfort until the evacuation is under way.
9.8
Workers applying hazardous chemicals must receive training and full information on the risks involved in the use of protective equipment and first-aid techniques.
9.9
Workers handling chemicals, as recommended on the container label, must wear protective clothing.  It is the company’s responsibility to ensure that its workers use all protective clothing provided.
9.10
Chemicals must always be utilized with the proper equipment, as recommended by the manufacturer. The equipment must function properly and be free from leaks and blockages
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Appendices
Appendix1: Layout of transects in a concession for Manicole inventory.



Appendix 2: Example of field sheet for the inventory of Manicole 

Name of concession:
___________________

Booker:
 

___________________        

Date:


___________________

Transect:

___________________

Location:

___________________

	Section
	Number of  clumps
	Number of stems
	Type of forest
	Harvested?
	Obser

vations

	
	
	2-4 m
	4-7 m
	>7 m, non-reproductive
	>7 m, reproductive
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Appendix 3.  Example of results table for inventory of manicole (Euterpe oleracea)
Name concession:
_______________

Total area: 

_______________ha

Area sampled: 

_______________ha

Intensity of sample: 
_______ % = (area sampled) / (total area) * 100 

Period of sampling:
_______________

	Number of sections in transect
	Number of clumps per section
	Number of stems per section
	% of reproduc

tive stems 
	Harvested before?

	
	
	2 – 4 m
	4 - 7 m
	> 7 m
	
	

	
	mean
	SD
	mean
	SD
	mean
	SD
	mean
	SD
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Mean = average of the values of all sections in one transect

SD 
= standard deviation of the values of all sections in one transect 

The format of this field sheet is optional but the information included is obligatory. 

Appendix 4.  Example of calculations on inventory data for manicole (Euterpe oleracea)

The data collected in the field can be summarized by calculating the mean and the standard deviation of clumps and stems per transect:

Example of field sheet filled with data of transect nr 12:
	Section
	Number of  clumps
	Number of stems
	Type of forest
	Harvested?
	Obser-
vations

	
	
	2-4 m
	4-7 m
	>7 m, non-reproduc-

tive
	>7 m, reproduc-

tive
	
	
	

	1
	23
	80
	24
	10
	10
	Swamp 
	yes
	

	2
	25
	100
	25
	15
	8
	Swamp 
	yes
	

	3
	29
	89
	22
	8
	5
	Swamp 
	yes
	

	4
	27
	56
	16
	17
	9
	Swamp 
	yes
	

	5
	28
	79
	20
	7
	7
	Swamp 
	yes
	

	6
	25
	103
	35
	16
	14
	Swamp 
	yes
	

	7
	30
	85
	47
	14
	12
	Swamp 
	yes
	

	8
	18
	127
	65
	20
	8
	Swamp 
	yes
	

	9
	29
	111
	45
	12
	7
	Swamp 
	yes
	

	Mean
	26.0
	92.2
	33.2
	11.1 *
	
	
	

	SD
	3.6
	19.5
	15.2
	4.2*
	
	
	

	% repro
	
	
	40.2**
	
	
	


* This is calculated based on all stems > 7m high, regardless of reproductive status.

** This is calculated by dividing the total number of reproductive stems (No. stem > 7 m reprod) by the total number of stems > 7 m high.  The result is multiplied by 100 to get a percentage.  In the example the calculation is: (80/ 199)* 100 = 40.2

The information calculated per transect is included in a Table which summarizes the results of the inventory.
	Transect number
	Number of sections in transect
	Number of clumps per section
	Number of stems per section
	% of reproductive stems 
	Harvested before?

	
	
	
	2 – 4 m
	4 - 7 m
	> 7 m
	
	

	
	
	mean
	SD
	mean
	SD
	mean
	SD
	mean
	SD
	
	

	12
	9
	26
	3.6
	92.2
	19.5
	33.2
	15.2
	11.1
	4.2
	40.2
	yes

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


















































Figure 3. Schematic drawing of height measurements on Manicole stems. Stem height is measured from the forest floor to the base of the newest leaf. The left situation is for a reproductive stem; the right individual is a juvenile. 





Figure 4. Schematic representation of diameter measurements of palm heart from Manicole. The grey tube is the palm heart including the four outer leaf layers (that is, the palm heart after cutting in the forest); the white inner tube is the palm heart bone. 
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