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L. Foreword

This very important publication documents the great collaboration that the people and government
of Japan have provided to Papua New Guinea and, in particular to the Papua New Guinea Forest
Authority (PNGFA) through the PNGFA/JICA Project — “Capacity Development on the Forest Resource
Monitoring for Addressing Climate Change in Papua New Guinea”. One cannot measure enough the
value of the technology and the skills gained by the PNGFA Officers and those other Papua New
Guineans that were involved in the project.

| also encourage the other government agencies, development partners and relevant stakeholders to
work with my Ministry to collect appropriate information so to provide accurate and reliable data to
assist the government chart the course for forestry management in PNG. This, will in the long run,
assist in providing accurate reports on other emerging issues such as climate change.

It is my hope that the PNGFA officers continue on the good work that has been developed and
challenge themselves to continue to update and improve the forest resource information for Papua
New Guinea in the years to come.

Hon. Solan Mirisim, MP
Minister for Forests
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II. Preface

As Papua New Guinea moves forward to address the challenges that global warming poses to its many
natural resources; of which many are very poorly known, one agency of the Government has taken on
the task to update its data on the forest resources of the country — The Papua New Guinea Forest
Authority. This work has been ‘thankfully’ made possible through the generous support of the people
and Government of Japan under its Forest Preservation Programme. This programme gave headway
to the commencement of the project titled ‘Capacity Development on Forest Resource Monitoring for
Addressing Climate Change in Papua New Guinea’.

The Project has developed a Forest Base Map (herein referred to as ‘FBM’), which has taken many
long hours by both the Japanese experts and the Papua New Guinea experts. The various tasks
included; interpreting satellite imageries and describing/classifying the various vegetation types and
producing reports to come up with the current map and data, as will be presented in this Report. The
Report will also include some work that has been undertaken under the second follow-on project titled
‘Capacity Development Project for Operationalization of PNG Forest Resource Information
Management System (PNG-FRIMS) for Addressing Climate Change’.

This Report has been put together by those that have been involved in the project; Japanese experts,
PNG national counterparts and short-term PNG nationals attached with the Japanese experts, all of
which whose names appear in the Acknowledgement section. Each of these persons have made a
tremendous contribution to the interpretation of satellite imageries, conducting desk top and field-
based research to confirm vegetation types and forest categories, preparing maps and writing up the
specifics of how the FBM was developed as well as documenting the specific provincial trees of the 21
Provinces of Papua New Guinea, excluding the National Capital District.

The development of the FBM also took into account other work that has been developed and
documented under the PNG Resource Information System series (PNGRIS). It is therefore believed to
contain the latest data on the vegetation types and forest categories as presently known in PNG. It
has contributed to the preparation of various reports relating to climate change, including the National
REDD+ Strategy, Forest Reference Level, the Biennial Update Report and the Collect Earth
Assessments on Forest and Land Use Change 2000-2015 Report.

Any inquiries on the FBM, can be directed to the PNG Forest Authority at —

P. O. Box 5055, Boroko, N.C.D., Papua New Guinea. Telephone: (675) 3277800 or email:
infor_general@pngfa.gov.pg

Tunou Sabuin
Managing Director, National Forest Service,
Papua New Guinea Forest Authority
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1. Background:
Forest Resource Information in PNG

1.1 Before Forest Base Map

Many assessments and reports of the forest resources and land uses of Papua New Guinea have
been conducted spanning many years; going back to the 1920s. In this Report, we will highlight
some of those reports and provide some guidance as to how and what has changed up to the point
of developing the FBM of Papua New Guinea.

1.1.1 Forest Resources of the Territories of Papua and New Guinea

The very first assessments of PNG’s forest resources had been undertaken by Lane-Poole! from
1922-1924, unfortunately there is no record of that assessment report in PNG. In this assessment,
Lane-Poole used the normal survey method of walking the forest along strip lines and taking
measurements where he grouped his forest types as ‘Forest Regions’ and are as follows-

i) Lowland forests (0 - 1,000 feet) (O - 305 m);

ii) Foothill forests (1,000 - 5,500 feet) (305 - 1,676 m);

iii) Mid-mountain forests (5,500 - 7,500 feet) (1,676 — 2,286 m);
iv) Mossy forests (7,500 - 11,000 feet) (2,286 — 3,353 m);

v) Alpine forests (over 11,000 feet) (over 3,353); and

vi) Savannah forests

1.1.2 Vegetation Map of Papua New Guinea

This vegetation map of PNG was developed by Paijmans (1975) of the Division of Land Use Research,
Commonwealth Scientific and Industrial Organization (CSIRO) 2 which based its work on
interpretations of aerial photographs, taking into consideration the features and floristics of the
vegetation. This was complemented by field observations spanning over 20 years where topography,
drainage and altitude were also considered in coming up with the nine (9) vegetation types, which

are-

Table 1: Vegetation types of the map developed by CSIRO (1975)

Forest Mixed herbaceous vegetation
Woodland Pioneer vegetation

Scrub Mangrove vegetation
Savanna Garden

Grassland

! Lane-Poole (1925). The Forest Resources of the Territories of Papua and New Guinea, Government of the
Commonwealth of Australia, Victoria, Australia

2 Paijmans (1975). Explanatory Notes to the Vegetation Map of Papua New Guinea. Land Research Series No. 35.
Commonwealth Scientific and Industrial Research Organization, Melbourne, Australia.




Paijmans (1975) has further mapped out the vegetation types into specific mapping types based on
certain features such as tree crowns and the ecology and habitats where such vegetation type is
available. For example, in the category of ‘forest’, he has established that you can identify the
various types of forest as shown in Table 2 below.

Table 2: Forest types of the map developed by CSIRO (1975)
Forest Type Description

Forest on plains and fans Large-to medium crowned forest
Open forest

Small-crowned forest

Littoral forest

Swamp forest

Forest on hills and mountains Medium-crowned forest
Lowland hill forest zone Small-crowned forest
(sea level to 1 400 m) Large-crowned forest
Lower montane forest zone Lower montane forest
(1400 -3 400 m) General type Coniferous lower

montane forest
Very small-crowned lower montane
forest

Montane forest zone Montane forest
(3 400 m to the forest limit at 3 900 m)
Forest restricted to south-west Papua New | Dry evergreen forest
Guinea

More specific details of these vegetation types, including Woodlands, Scrub, Savanna, Grassland, etc.
are contained in his book as referred above.

1.1.3 Papua New Guinea Resource Information System (PNGRIS)

PNGRIS was developed by the CSIRO, based on interpretation of air photographs and is a
continuation and improvement on the work by Paijmans (1975; 1976). In this work, CSIRO has
developed maps that show the type and distribution of natural resources, land use and population
distribution for the whole country.?

In effect, PNGRIS is a computerised mapping database based on a geographic information systems
(GIS) that contains about 4,837 resource mapping units (RMU’s) or land units covering PNG landmass
by geology, topography and climate at a scale of 1: 500,000. The database contains a summary list of
landform type, physical data, land-use information and population figures attached to each RMU.
Since the promotion of PNGRIS, advancement of GIS and comparatively low-cost satellite derived
data has enabled landscape features captured at original PNGRIS scale can now be reproduced at

3 Saunders, J (1993). Forest Resources of Papua New Guinea. PNGRIS Publication No. 2. CSIRO, Brisbane, Australia



finer scale. Details are contained in “Papua New Guinea: Inventory of Natural Resources, Population
Distribution and Land Use Handbook” 2nd edition.*

Consequently, PNGRIS has been updated using the advancements in technology utilizing GIS and
satellite imageries but only looked at climate, geology, topography, population, soil and inundation
to measure land use intensity. This work was undertaken by Bryan and Shearman in 2007 in
partnership with the Department of Agriculture and Livestock®.

The initial data from PNGRIS was used to undertake the Forestry Rapid Resource Appraisal®and is of
a much broader scale than that of the Forest Inventory Mapping System (FIMS).

1.1.4 Forest Inventory Mapping System (FIMS)

FIMS has been developed to provide a consistent and country wide set of information on the type
and extent of the forest resource and of its current use by the forest industry in PNG. FIMS was
developed as a geographic information system, based on Maplinfo 4.5 and Microsoft Access 97 to
provide integrated information to assist in the effective management and planning of forest
resource use. It was developed by John Quigley, a programmer under an AusAlID project (1996).

The FIMS focuses on a mapping of forest resources and vegetation at a scale of 1:100,000 and covers
the entire country. The mapping is based on the 1972-75 SKAIPIKSA air photo interpretation
coverage of a similar scale. This interpretation was based on data and experience gained in the
earlier long-term mapping and field survey program of CSIRO and PNG Department of Forests (now
National Forest Service). Details of the mapping procedures are contained in Hammermaster and
Saunders (1995)8.

The forest mapping of 1:100,000 was compiled on the same scale as standard PNG topographic
series mapping using the Universal Transverse Mercator (UTM) projection with the Australian Map
Grid (AMG) and the 1966 Australian Geodetic Datum (AGD66). This mapping is polygonised with the
same projection and grid in Maplnfo version 4.5, but with the later Australian Geodetic Datum of
1984 (AGD84). It was compiled as a series of film overlays at scale 1:250, 000 and stored at PNGFA.

The FMU; the basic mapping unit of FIMS, is an area of forest or other vegetation mapped as a
polygon during the mapping process on a scale of 1:100,000. Each FMU is assigned a code describing
the vegetation/forest type. There are total of 58 types of forest and other vegetation, of which 35
are forest types. A further four types deal with land use, urban areas, bare areas and lakes. The
information is stored in the FIMS as a series of map layers in MaplInfo software linked to a Microsoft
Access database. Information can be accessed easily through a series of standard reports and maps
in most common demand. The latter can be produced as either a single layer or any combination of
layers. FIMS information includes; forest resource and vegetation mapping, FMU, disturbances and
complexes, species composition and stocking rates, logged-over areas and land use change 1975-96,
concession areas, logging constraints, protected areas and topographical maps.

4 Bellamy and McAlpine (1995). PNGRIS Publication No.6, 1995. AusAID, Canberra, Australia.

5 Bryan and Shearman (2008). Papua New Guinea Resource Information System Handbook 3t Edition, PNGRIS Publication
No. 7. University of Papua New Guinea, Port Moresby, Papua New Guinea.

6 Saunders (1993). Forest Resources of Papua New Guinea. PNGRIS Publication No. 2. CSIRO, Brisbane, Australia

7 J. McAlpine and J. Quigley (1998). Forest Resources of Papua New Guinea. Summary Statistics From FIMS

8 E. T. Hammermaster and J. C. Saunders (199). Forest Resources and Vegetation Mapping of Papua New Guinea. PNGRIS
Publication No. 4. CSIRO, Brisbane, Australia



1.2 History of Forest Base Map

1.2.1 Status of Remote Sensing Data in FIMS

The aerial photographs used to prepare the FIMS were taken in the 1970s. The spatial resolution was
high, but since they were taken in the analogue era, forest distribution and forest classification work
were performed at a small scale with a digitizer board. Consequently, discrepancies were identified
between the current forest distribution and forest classification, and deviations in the forest
position. The map has been used widely and played an important role for PNGFA for a long time but
certainly it is getting outdated based on legacy technology, and causing various practical difficulties
to PNGFA recently, especially on forest planning and monitoring activities. Responding to this
situation, the updating of the map used in FIMS was highly recommended to enable proper forest
management planning in PNG.

1.2.2 Forest Base Map 2012(1.0) in JICA/PNGFA Project 2011-2014

JICA and PNGFA started a technical cooperation project “Capacity Development on Forest Resource
Monitoring for Addressing Climate Change” (hereafter “the first JICA project”) since 2011 to 2014.
The first project was implemented with the “Forest Preservation Program” under the Japan Grant
Aid that provided the Remote Sensing data (satellite imagery, GIS equipment and software tools) to
the first JICA project.

15 years has passed since the FIMS was developed in 1996. Therefore, one of the outputs of the first
JICA project was “Nation-wide forest base map is improved by using remote sensing technology”.
This enabled the FBM 2012 (1.0) to be developed at the end of the project.

The figure below shows existing FIMs GIS boundaries and latest procured satellite imagery.

Figure 1: FIMS GIS boundaries overlaid onto latest procured satellite imagery



National forest definition of PNG is “Land spanning more than 1 hectare, with trees higher than 3 meters and
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2. Development and Improvement of the Forest Base Map 2012 (1.1)

2.1 DataInput and Development Process

2.1.1 Defining Classification Items and the Codes

The land cover classification items and the code which were registered in the FIMS were extracted,
reorganized and reviewed to take into consideration whether they are identifiable from the satellite
imagery or not. A total of 21 classification items and codes were defined for PNGFA to perform their
mapping tasks. Detailed classification items by canopy size and tree species of FIMS were omitted
due to the limitation of satellite imagery that were planned to be used. The 21 Classification items
include, other than forest, grasslands and cropland (agriculture land). In addition to existing FIMS
classes, “Forest Plantation” and “Plantation other than Forest Plantation” were newly added to the
FBM 2012 (1.0) because plantations are important for forest management and they can be classified
by using the plantation boundaries which PNGFA had developed and managed.

Table 3: Classification item and its code of the Forest Base Map 2012

Low Altitude Forest on Plains and Fans (below 1000m) | G Grassland and Herbland

H Low Altitude Forest on Uplands (below 1000m) Gi | Grassland (Sub-Alpine)

L Lower Montane Forest (above 1000m) Ga | Grassland (Alpine)

Mo | Montane Forest z Bare areas

D Dry Seasonal Forest u Larger Urban Centre

B Littoral Forest E Lake and Larger Rivers

Fri Seral Forest 0 Agriculture Land

Fsw | Swamp Forest Qa | Plantation other than Forest Plantation
M Mangrove Forest Qf | Forest Plantation

w Woodland

Sa Savanna

Sc Scrub

Note: Light green items were classified as forest as per PNG forest definition.
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the canopy cover of more than 10 percent (%)”. It was endorsed by the PNG National Executive Council # 256
of Meeting #07/2014.

This definition was developed under the PNGFA initiative toward preparation and implementation of NFI
(National Forest Inventory) supported by UN-REDD/FAO. The JICA first project joined in the process and
contributed to verify the definition by providing technical inputs as below;
- Minimum Area:
-- 1 ha is adequately small by comparison with the FIMS vegetation boundary and satellite image spatial
resolution (RapidEye: 5m, ALOS/PALSAR: 10m, LANDSAT: 30m)
- Canopy Cover:
-- 10% is desirable to classify "Savanna" as forest (PNGFA needed to include this vegetation in forest as to
properly manage forests in PNG).
-- As it is challenging to classify “Savanna” and “Scrub” by remote sensing automatically (even with
RapidEye), human interpretation is needed with considering the distribution of these vegetation.
- Tree Height:
-- 3m is appropriate (to include Scrub as Forest) by verifying airborne data and RapidEye satellite imagery in
« Central Suau, Milne Bay (This value is the same as the definition in FIMS).
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2.1.2 Data used for Forest Base Map Development

Satellite observation data used for developing the FBM 2012 (1.0) includes; RapidEye (optical sensor,
captured mainly in 2011 and some in 2010) and ALOS-PALSAR (radar sensor, captured in 2010 and
2011). Airborne radar information was acquired from the PNG National Mapping Bureau (NMB) and
utilized as data for elevation above sea level.

RapidEye (5 constellation satellites, which have the most frequent observation opportunities among
the satellites with the same level of resolution) was utilized as the main base information because of
the high resolution (5m) with multi-band (5 bands). ALOS/PALSAR was used as alternative source for
cloud cover area. NMB Digital Elevation Model (DEM) was used for segmentation process and
decision tree classification.

Table 4: Data used for Forest Base Map Development

Data (Satellite etc.) Sensor type Resolution Years Remarks
RapidEye Optical (5 bands) 5m 2011 (some are 2010) | Main base information
ALOS/PALSAR Radar (L-band) 10m 2010-2011 For cloud covered area
NMB DEM Radar (P & X band) 5m 2006 Slope, and watershed

Figure 2: RapidEye (optical sensor) and ALOS/PALSAR (radar sensor)

2.1.3 Examination of Classification Items and Flow

Satellite imagery by optical sensor (RapidEye) and radar senor (ALOS/PALSAR) of the existing
vegetation types in PNG were compared and examined; then existing GIS data in the FIMS was
overlaid onto the satellite imagery to confirm how the 21 discernible classes/items can be
interpreted with respect to discrepancies between elements such as tone/colour, size, shape,
pattern, texture, shadow, and association.

Based on the results from comparison and examination of the satellite imagery and classification
items, the draft classification flow-chart was prepared and this flow-chart has been kept updated
and improved based on the results of consecutive trial and error.

The final classification flow-chart used for the FBM 2012 (1.0) development is shown in Figure 3.
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Figure 3: Classification Flow-chart for Forest Base Map Development

2.1.4 Segmentation and Object-based Classification

Segmentation and object-based classification of the land cover, as well as satellite imagery analysis
was done using the software ‘eCognition’. Another software called ‘R’ was used for statistical
analysis of the segments. For this analysis, we utilized RapidEye satellite imagery (5 bands),
Normalized Differential Vegetation Index (NDVI) generated from analysis on RapidEye data,
elevation data acquired from NMB (5m mesh), and slope and watershed data (or catchment
boundaries) generated from analysis on NMB elevation data.

(a) Forest (b) Pixel based  (c) Object based
classification classification

Figure 4: Pixel based Classification and Object based Classification

Automated classification of the segments was done for forest and other vegetation by ‘eCognition’
and ‘R’ after calculating ‘feature parameters’ of each segment. This was done by using statistical
values including average and standard deviation of various parameters of all pixels in each segment.
The classification was done by multi-stage classification, following a forest classification flowchart
tailored (Figure 3) for this work by using parameters including Brightness, Green, Near Infra-Red
(NIR), NDVI, elevation from DEM and slope etc.



2.1.5 Correction Process by Human Interpretation

Correction by human interpretation was made where we found automated classification difficult, for
instance, in classes such as Larger Urban Centres, Bare Areas, Cropland/ Agriculture land, Woodland,
Savanna, and Scrub, or if the error in classification made by automated process was obvious. Human
interpretation was supported by photographs taken by digital camera on hand-held GPS terminals
from a helicopter, verification by ground truth surveys, mobilization of existing knowledge, and
literature study.

Interpretation cards were prepared for 21 vegetation types as a common understanding and
standardizing method for interpretation to obtain the same results regardless of interpreters. The
interpretation cards were overlaid with interpreted polygons describing the vegetation type and
interpretation features (e.g. colour, tone, size, shape, texture, etc.), topographic and social
background, classification codes based on knowledge of PNGFA, FIMS class, and high resolution

images obtained from Google Earth.

True color

Morobe

Wampar

Tile 5536013

Percent Clip Min: 0.5 Max: 4.5

. Color/Texture viewed from the RapidEye tile Reference
Vegetation
No. Note Other
type True color (RGB 3:2:1) | False color (RGB 3:5:2) FIMS .
images
Dark green Green with black dots Hm, Po,
1 |Forest
Rough Rough Fsw
Light to light Reddish |
2 |Grassland ‘eht green to fig eddish purple G, Gf
Very smooth Very smooth
S B ish Light W
3 wamp row.nls green '8 .green Sparse tree crown can be seen. W
Woodland |Relatively smooth Relatively smooth Fsw, Po,
4 Gardening |Green with small brown|Light green with small|Generally gardening and settlement|Po, Fsw,
Settlement |patches purple patches are occurred along river and road. |G
5 Burned Dark purple to Purple to black
grassland [Very smooth Very smooth

Figure 5: Sample of Image Interpretation Card for Forest Base Map




2.1.6 Plantation Extraction / Agriculture Demarcation

‘Forest Plantation’ class was distinguished from ‘Plantation other than forest plantation’ by referring
to plantation boundary data taken from PNGFA. ‘Forest Plantation’ indicated on the FBM 2012 (1.0)
is not necessarily corresponding to the actual distribution of forest plantations, as PNGFA does not
have all boundary information of forest plantations, as this data is normally managed by private

sectors.

Cropland/Agriculture land, Forest Plantation, and Plantations other than forest plantation are
delineated by human interpretation relying on local knowledge of PNGFA officers, including staff of
Area and Provincial Offices, RapidEye imagery and geo-referenced photographs. The PNGFA officers
used high resolution imagery taken from Google Earth and Bing Map, existing information on

cropland (Mapping Agriculture Systems of PNG [MASP] and PNGRIS) and DEM.

Very High Resolution
Satellite imagery

Demarcation of Agriculture Land use
4 GPS )
Points/Pictures

Interpretation

With Local
\ y

Reference Data
Existing Agriculture layer

DEM (Digital Elevation Model)

MASP/PNGRIS

Figure 6: Demarcation of Agriculture Land Use and Reference Data

Subsistence (SUB)-Agricultural Land-use which has the following attributes:
Located closer to rural settings (place) where the produce is
mainly for consumption and smaller in size. Usually subsistence
gardening are scattered, with irregular shapes, pattern and
rough textures on a satellite image. Subsistence Land use
activities include fallow areas as well.

Commercial (COM) — Agricultural Land use areas that are manage by small
holders (Block owners) mostly for monetary benefits
(coffee, cocoa, banana..) as identified thru MASP and
confirm by local knowledge. Such land uses cover a smaller
area and may have smooth/rough texture and irregular
patterns in a satellite image.

Mixed (MIX) — Agricultural Land use areas which have both subsistence and
commercial activities coexisting. These Land use types are
identified thru local knowledge. Mixed Agricultural Land use
activities have irregular shapes and pattern and a rough
texture on satellite images.

Agricultural Land use areas where the types of agricultural
activities are not clearly identifiable.
Agricultural Land use areas which cannot be identified in
Google Maps, Bing Maps and RapidEye Images due to
heavy cloud cover or poor image resolution. Local knowledge
about area of interest is limited thus cannot confirm.

Grazing (GRZ) — Agricultural Land use areas that have extensive grassland
which are used for cattle grazing. Grazing areas usually
have regular patterns and smooth texture on a satellite image.

_[

Possible agricultural land

—)[ Agriculture [AGR] (managed by smallholder/individual)

Subsistence [SUB]
(e.g. Kaukau, Taro)

Commercial [COM]
(e.g. Oil palm, Coco)

Mixed [MIX]
(Commercial and subsistence)

1 Cattle grazing [GRZ]

— Uncertain [AUN]

Uncertain (AUN) — Uncertain Agricultural land use has the following attributes:

—)[ Plantation [PLT] (managed by company/state)

Agriculture Plantation [PAG]
(e.g. Oil palm, Coconut)

Uncertain [PUN] ]
Forest Plantation [PFR]
(e.g. Kamarere, Balsa)

Figure 7: Definition of Agriculture Land Use and Classification Groups/Codes



2.2 Identified Issues and Improvement

After the first project finished in March 2014, JICA and PNGFA started the 2" Technical Cooperation
Project, “Capacity Development for Operationalization of PNG Forest Resource Information
Management System (PNG-FRIMS) for Addressing Climate Change” (hereinafter referred to as the
second project). The second project commenced in August 2014 and ended in August 2019. It aimed
to enhance the capacity of PNGFA in its ability to continuously update forest information, and to
fully operationalize and utilize PNG-FRIMS for promoting sustainable forest management and for
addressing climate change.

Under the second Project, the FBM 2012 (1.0) was updated to the FBM 2012 (1.1) with small
modifications made on polygons of coastlines. The quality and accuracy of the FBM 2012 (1.1) was
also assessed by comparing the data taken from the Collect Earth Assessment (supported by UN-
REDD/FAOQ). Issues that rose during the JICA first and second project were analysed for future
updating.

2.2.1 Classification among Woodland, Savanna, and Scrub:

The accurate delineation, verification and monitoring of boundaries of Woodland, Savanna, and
Scrub cannot be done by relying on interpretation and classification solely from satellite imagery.
The Savanna, particularly in PNG, only occurs in the Southern region with specific vegetation that is
confined by specific climatic and ecological conditions. Three types of vegetation can be
distinguished, and they are Eucalyptus Savanna, Maleulecca Savanna and Mixed Savanna. However,
it is challenging to distinguish with RS. The Scrub land in PNG is also specifically defined as low-rise
forest vegetation comprised of specific tree species. Taking these conditions into account, these
three classes are identified on the FBM 2012 (1.1) by referring to FIMS and localities.

2.2.2 Subdividing codes of land use (missing codes of FIMS)

In the process of developing the FBM 2012 (1.0), based on the FIMS, more precise land cover
information was simplified into rough information in the FBM (1.0); this was due to reasons such as
limitation in interpretation using satellite imagery. For example, the definition of land cover in FIMS
includes not only swamp in forest but also swamp in woodland and in grass land. The FBM does not
have these classes.

As the information is useful for PNGFA, to enable them to judge the possibility of forestry operation
in its planning stage, some codes in the FIMS which related to swamp distribution was added back.
Other detail codes were also revived in terms of usefulness for calculating forest timber volume with
more accuracy based on forest type.

2.2.3 Distinction between P (Plain Forest) and H (Hill Forest)

The distinction between ‘P’ and ‘H’ type forest are made according to incline (or slope) in the FBM
2012 (1.1). As plains are dominant and topography is relatively gentle in Western Province, it was
recognized that the distribution of ‘P’ and ‘H’ are significantly different between the FBM 2012 (1.0)
and FIMS. This difference occurred mainly because the FIMS development process took into account
the composition of tree species as well.

After consultations within the JICA Project Team (comprised of PNGFA officers and JICA experts), it
was decided to keep the methodology for the FBM 2012 (1.1), as slope is important and useful

-10 -



information for forest management operations. The slope is often a main determinant of efficiency
and practicability of the logging operations as it determines manoeuvrability of heavy machineries in
the field.

2.2.4 Examining RS methodology to detect wetland-forest

In addition to the wetland distribution issue due to simplification of original land cover codes, the
deviation of distribution of swamp forests between the FIMS and current actual distribution was
apparent. Therefore, for future updating of the FBM 2012 (1.1), the methodology to detect wetland-
forest was examined in the Second project.

For the examination, GeoSAR data with its P-band microwave and a false colour composite of
LANDSAT-8 were used to detect peatland located around April Salumei in East Sepik province. The P-
band of GeoSAR was expected to observe forest floor by penetrating the tree crown. However, it
could not detect peat land which was likely considered to exist in the targeted area.

On the other hand, a false colour composite of LANDSAT-8 (R: Band 6, G: Band5, B: Band 4) looks
capable for helping estimate peat distribution. Note that NDWI (Normalized difference water index)
calculated from LANDSAT-8 imagery could not show significant difference between inside and
outside of peatland.

This suggests that digitizing work or objected-based segmentation using LANDSAT-8 imagery is an
option to detect wetland forest using remote sensing data. However, ground survey is necessary to
ensure accuracy of information derived from RS method in general. Therefore, it is necessary to
conduct ground survey to establish this method.

2.2.5 Improving forest plantation data (collecting the data)

There were gaps identified of forest plantation area between the value calculated on the FBM 2012
(1.1) and the value from the Plantation branch of PNGFA. This was caused by the difficulty in
distinguishing between forest plantation and agricultural plantation, such as oil palm plantation with
satellite imagery, and limitation of local knowledge of field staff. Upon discovering this, it was found
necessary to update plantation data held by PNGFA. Forestry plantations in PNG are managed by
communities, private companies and PNGFA. Companies should manage their plantation(s) with GIS
software; however, most of the state-owned plantations and community plantations do not use GIS
software.

Based on the situation, it was decided that PNGFA request private companies to share their GIS data
on their plantation(s), and conduct ground surveys on state-own plantation and community
plantations to acquire data of actual plantations. The acquired data would then be inputted into one
of the thematic layers within PNG-FRIMS. As a result, more accurate maps could be prepared by
overlying FBM 2012 (1.1) and the thematic layers.
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2.3

Quality and Accuracy Assessment

The quality and accuracy of the FBM 2012 (1.1) was assessed using an error matrix. This assessment

ideally should be done with ground truth data as a reference data which is collected by appropriate

sampling design. However, the national level comprehensive ground truth data whose sample size is

statistically sufficient is not available in PNG yet. Therefore, the assessment was implemented by
comparing the land use classes in the FBM with the land use classes of Collect Earth assessment
2013 (which was supported by UN-REDD/FAOQ), as the reference data. The correspondence of land
use classes in the FBM and Collect Earth Assessment are shown in the table below.

Table 5: Correspondence of land use classes in Forest Base Map and Collect Earth Assessment

IPCC | Forest Base Map Collect Earth Assessment IPCC Forest Base Map Collect Earth A nent
Category |NoCode Class Land use class Category [NoCode  Class Land use class
1 p Low Altitude Forest on Plains |low_altitude_forest_on_plains irrigated_perennial_crops
and Fans and non_irrigated_perennial_crops
2 . H |Low Altitude Forest on Upland|low_altitude forest_on_upland : other_crop
Agricultural - -
3 L |Lower Montane Forest lower_montane_forest 16| O Land Use subsistence_agriculture
4 | Mo |Montane Forest montane_forest subsistence_agriculture_not_sure
4 . Mo |Montane Forest montane_coniferous_forest Crovland subsistence_agriculture_permanen
5| D |Dry Seasonal Forest dry_seasonal_forest P subsistence_agriculture_shifting
6 | B |Littoral Forest littoral_forest . palm_oil
" Plantation
7 | Fri |Seral Forest seral_forest cocoa
other than
8 Fsw|Swamp Forest swamp_forest 21/ Qa forest coconut
15. M |Mangrove mangrove i plantation coffee
acacia_plantation ea
balsa_plantation freshwater_swamp
eucalyptus_plantation oL lowland_freshwater_swamp
hoop_plantation montane_swamp
20| Qf |Forest Plantation kl'lnk| planta.tlon saline_brackish_swamp
pine_plantation 17l E Lakes and |lake
rubber_plantation larger rivers |river
teak_plantation barrein_soil
termlnalla_ plantation i Other land| 18| z |Bare areas land_slides
undetermined_plantation rock
9 | W |Woodland woodland sand_soil
10: Sa |Savanna savanna large_settlement
Larger urban|-
11 Sc |Scrub scrub Settlements 19| U centres infrastructure
12, G |Grassland and Herbland herbland village
Grassland meadows 22| Es |Sea sea
13: Ga |Alpine grassland alpine_grassland = -1 -1 clouds
14: Gi |Subalpine grassland - - - other_reason

2.3.1 The results of the assessment

Table 6: The result of the Quality and Accuracy Assessment of Forest Base Map

Collect Earth Assessment
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™ Grassland = Cropland r eme
nte | Total | UA.

P H L Mo |D B Fri  |Fsw M Qf (W |Sa |Sc |G Ga/G|O Qa |E z U
Low Altitude Forest on Plai| 2446 1138 4 40| 21} 70| 309| 31 16/ 65 9, 18 41 184| 26/ 80 31| 4529| 54%
Low Altitude Forest on Upli| 1122{4820| 109 9| 47| 18 4 17 6, 17, 41 225 21, 23 4, 22| 6505 74%
Lower Montane Forest 584208 74 2 16, 56/ 18 165 7 6 1) 13| 4624| 91%
Montane Forest 19| 186 6 2| 26 239| 78%
Dry Seasonal Forest 121 8 207 1 5| 47 65 3 3] 13 7 480| 43%
Littoral Forest 8 6 3 1 7 1 1 27| 22%
Seral Forest 17; 18] 11 1 4 1 1 5 3 2 3 6 82| 5%
Swamp Forest 297| 38 48 6] 22| 314] 11 90, 15/ 11| 33 13 11 116 6| 1021] 31%
Mangrove 17 20 1 2| 34| 104 5 2 1 3 2, 62 2| 247| 42%
Forest Plantation 3 3 1 1 7 1 2 1 17 1 2 33| 21%
?;:Zt Woodland 267; 33 1 326 5| 16| 247 7 307, 115; 40| 51 36 5 104 2| 1562| 20%
Map Savanna 5 1 1 34 8 3 77| 132 8| 27 11 9 1 6| 323| 41%
Scrub 2 1 1 1 33 3 58/ 85/ 11 8 1 2 206| 5%
Grassland and Herbland 83 44| 45 53 3 7| 72 4 1) 98| 24| 36| 689] 20, 162| 15 303 7. 19| 1685 41%
Gal/G Alpine grassland/Subalpine 7 12 2, 23] 70 2 1| 117| 60%
Cropland Agricultural Land Use 225 299| 363 4 7, 12| 16| 45 6 7021 9| 24| 233] 30{1211| 132] 47 2, 165| 2858| 42%
Qa |Plantation other than fores| 13 6 1 1 2 2| 10 66| 132 9| 242| 55%
E |Lakes and larger rivers 13] 18 3 2 4 6 3 1 2 1 19 2 209 2| 285| 73%
Other land (Z Bare areas 2 1 1 1 4 3 2 1 15| 13%
Settlements |U Larger urban centres 1 1 14 16| 88%
Total 4641,6486|4774| 277| 752 77| 193|1118] 171| 39| 817| 402| 198/1257| 165/2095| 347/ 977| 17| 293|25096
P.A. 53%| 74%| 88%| 67%| 28%| 8%| 2%| 28%| 61%| 18%| 38%| 33%| 6%| 55%| 42%  58%| 38%| 21%| 12%| 5%
OA. [ 60%]




U.A. (User Accuracy) is used for accuracy assessment for land classification. It shows how much
percentage of land classification is correctly done (matching classification result and reference class).
P.A. (Producer Accuracy) is used for assessment of classification by showing how much percentage
of the reference classes are matching classification results.

0O.A. (Overall Accuracy) of classification of forest and non-forest and of six land class as per
Intergovernmental Panel on Climate Change (IPCC) are 87 % and 83 % respectively. These values
show high accuracy. On the other hand, O.A. of the most detailed land classes is 60 % (refer to the
Table 6).

2.3.2 Main findings from the assessment

i) Wetlands: U.A. of Wetland is high, 73 %; however, P.A. is low, 21 %. This means much of the
Wetlands categorized in the FBM 2012 (1.1) are also categorized as Wetland in the Collect Earth
Assessment 2013, but many Wetlands picked out of the Collect Earth Assessment cannot be
categorized in the FBM.

ii) Settlement: U.A. of Settlement is high, 88 %, however, P.A. is significantly low, only 5 %. This is
caused by the difference in the classification approach used between the FBM 2012 (1.1) and the
Collect Earth Assessment 2013. In fact, the Collect Earth Assessment picked out small scale
settlements, such as villages, while the FBM did not pick out the same small-scale settlements.

iii) Seral Forest (Fri): Both U.A. and P.A. are very low. It is assumed that the results were caused by
the difficulty of interpreting Fri from remotely sensed images; especially for the systematic point
sampling method used in the Collect Earth assessment. This is because Fri is usually located along
rivers, and its shape is long and thin.

vi) Woodland (W): Most of the Woodland in the FBM 2012 (1.1) is classified as Dry Seasonal Forest
(D) in the Collect Earth Assessment. It is assumed that separating W and D would be challenging.

2.3.3 Points to be noted in comparison

Overall accuracy (matching) of forest and non-forest and IPCC 6 land use classes between the FBM
2012 (1.1) and Collect Earth Assessment 2013, are good, but for detailed classes only; as only a few
mismatches were observed by comparing the classification between the FBM and the Collect Earth
Assessment. However, since the data of Collect Earth was used as the reference data, and not data
taken from a ground truth survey, the result does not mean that the accuracy of the FBM is entirely
correct. These mismatches are mainly caused by the difference in data capture methods used
between the FBM and the Collect Earth. Points to be noted in comparing the result of assessment
are below;

i) Difference of the methods (recognition of land use classes in Collect Earth Assessment 2013 and
the FBM 2012 (1.1)): The method used in classification of the FBM recognizes land covers as
collective groups of polygons which have similar features. Collect Earth recognizes land uses by 25
check points in 1 hectare of land area which is a grid point of about 4km mesh in most cases except
for Provinces with less land mass, a grid point of 2km mesh is used.
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Forest Base Map 2012 Collect Earth Assessment 2013

&

Basemap Point Sampling

Spatial Wall-to-Wall by Polygons Systematic sampling point
Coverage | Segmentation: minimum mapping unit | Points every 4x4km (2x 2km for 2 provinces)

1ha (100x100m) 1ha unit with 25 check points
Satellite RapidEye (ALOS/PALSAR) LANDSAT, Digital Globe, RapidEye, SPOT, etc.
Land 21 classes based on PNGRIS including | 6 IPCC categories (Forest, Grassland, Cropland,
cover agricultural land and plantations Wetland, Settlement, Other), with 54 detailed
class (referring to IPCC category) subdivision (including disturbance)

Figure 8: Comparing features of the Forest Base Map and Collect Earth

ii) Measure the area directly; the FBM can show the extent of vegetation/land covers by wall to wall
mapping and the area of vegetation/land covers can be calculated by polygon basis against Collect
Earth Assessment. It enables PNGFA staff to conduct various analysis by comparing the FBM and
other maps used in planning, implementing and the monitoring stage of forest management.

iii) High cost of satellite imagery; procurement of high-resolution satellite imagery was very costly
and was a disadvantage of the FBM.

iv) Necessity of High GIS skills; More GIS skills were needed to interpret the satellite imageries in the
Forest Base Map compared to Collect Earth as the analysis by Collect Earth can be done with open
source software and satellite imagery provided for free through the internet. High skill GIS staff is
not needed for analysis and therefore the Collect Earth is suited for analysis which needs to be
updated annually.

By the difference in methods of the FBM 2012 (1.1) and Collect Earth 2013, each method has
different features. Both methods should be properly understood and used based on its features.

2.4 Appropriate Scale of Map Utilization

The ground resolution of the RapidEye imageries used for the development of the FBM 2012 (1.1) is
five (5) meters (re-sampled from original six-point five (6.5) meters) meanwhile, PALSAR imagery
uses a ten (10) meter resolution for interpolating data over cloud cover area. The mapping scale is
between 1:25,000 and 1:50,000 for the data development while minimum mapping polygon size is 1
hectare. Therefore, this map should be used at a scale between 1:25,000 and 1:50,000, taking note
of the constraint of location accuracy described in the sub-section 2.5 below.
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2.5 Limitations of Geographical Accuracy and Coverage

Geographical Accuracy: The location accuracy of the FBM 2012 (1.1) is equal to that of the ortho-
rectified dataset of LANDSAT (Land Satellite) developed by United States Geological Survey (USGS);
this being because the specification was designed in accordance with LANDSAT taking into account
the conditions of reference data available for PNG and future updating of the data. According to the
limitation of the resolution of LANDSAT, location error of plus or minus thirty (30) meters may have
been included. Due to this limitation, it should be noted that the ground-based positioning by GPS
has higher location accuracy than that of this map.

Geographical Coverage: This map is developed for utilizing on purpose of forest management by
the PNGFA. Therefore, the map does not exhaustively cover some small islands and other areas
where forest management operation by PNGFA are not currently conducted.

Delineation of Cropland/Agriculture land: Since conditions of crop land varies depending on
applied practice and cropping cycle, local knowledge and supplementary information is prerequisite
for the interpretation and classification at a localized level. According to that nature, the map does
not exhaustively cover all cropland and agriculture land.
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3. Contents of the Forest Base Map 2012 (1.1)

3.1 Forest Base Map 2012 (1.1) at National Level

VEG VEGNAME Area (ha)
P Low Altitude Forest on Plains & Fans 8,707,393
H Low Altitude Forest on Uplands 12,264,035
L Lower Montane Forest 8,042,001
Mo  |Montane Forest 355513
D Dry Seasonal Forest 935,368
B Littoral Forest 70,358
Fri  |Seral Forest 158,719
Fsw |Swamp Forest 2,035,431
M Mangrove Forest 521,933
W |Woodland 3,062,749
Sa |Savanna 639,969
Sc |Scrub 392,078
G Grassland and Herbland 3,231,935
Ga |Grassland {Alpine) 110,602
Gi Grassland (Subalpine) 86,979
z Bare areas 23,874
U Larger Urban Centres 23,896
E Lake & Larger Rivers 600,105
o] Cropland/Agriculture land 4,413,543
Qf  |Forest Plantation 66,670
Qa  |Plantation other than Qf 411,614
SUM| 46,154,764

P
EH
mL
u Mo

BB
W Fri
N Fsw
M
W
W Sa
Sc

Ga
Gi

au
BE

af

Figure 9: Sample of the Forest Base Map (Not to Scale)
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4. Forest Concession and Land Management Layers in PNG-FRIMS

4.1 Timber Concession Areas

Timber concessions refer to the permits or licences to perform logging operations in an area which
PNGFA has acquired and/or allocated. Currently there are three concession types; Timber Rights
Purchase (TRP), Local Forest Area (LFA) and Forest Management Agreement (FMA). LFA’s and TRP’s
are no longer being issued under the Forestry Act, 1991 (as amended), however they are still in use
as they were saved under the Forestry Act, 1991 (as amended). FMA’s are the only type of
concession allowed under the Forestry Act, 1991 (as amended).

4.2 Constraints to Commercial Timber Production

The Constraints to Commercial Timber Production encompasses a range of aspects of an area that
limits the logging activity in that area. There are socio-economic factors, regarding licensing
processes, government regulation or demographics that do affect logging operations and timber
production, however, the constraints that are presented in this publication are only focused on the
topographical and environmental aspects. These aspects are classified below:

Table 7: The Logging Constraints

Constraint Description

Extreme Altitude: land over 2400m altitude

Extreme Slope: land with over 30-degree dominant slope

Serious Slope: land with dominant slope of 20-30 degrees and sub-dominant slope over 30 degrees and with
high to very high relief

Extreme Karst: land with polygonal karst landform

Extreme Inundation: land permanently or near permanently inundated extending over more 80% of the area of
that land

Serious Inundation: 50-80% permanent or near permanent inundation

Mangrove: land covered by mangroves

4.3 Terrestrial Protected Areas

Terrestrial protected areas are totally or partially protected areas that are designated by national
authorities as scientific reserves with limited public access, national parks, natural monuments,
nature reserves or wildlife sanctuaries, protected landscapes, conservation areas, and areas
managed mainly for sustainable use.

In Papua New Guinea, there are nine (9) types of protected areas.

Protected Areas

Wildlife Management Areas
Protected Parks

Wildlife Sanctuaries

Conservation Areas
Memorial Parks
National Parks
Reserve Areas
National Reserve

ONUWE
AN

Currently, there are a total of sixty-one (61) protected areas throughout the country.®

9 Terrestrial protected areas data was obtained from the Conservation and Environment Protection Authority (CEPA).
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5. Map Atlas and Provincial Profiles

This section contains the map atlases of the Forest Base Map (2012) and the Forest Concession and

Land Management layers in PNG-FRIMS at the National Level and the Provincial Level (Provincial

Profiles and Provincial Trees).

The Provincial Trees were not part of the JICA/PNGFA Project but were part of the International Year

of Forests activities that took place in 2011 and have been included to give some added value to the

Provinces and its forest base.

National Level Maps: 1.
2.

Provincial Profiles:

L 0 N o U A~ W NP

N NN R R R R R R R R R R,
N B O O O N O 1 D W N B O

Vegetation and Land Cover Map of Papua New Guinea (FBM 2012)
Timber Concession Areas in Papua New Guinea

Constraints to Commercial Timber Production in Papua New
Guinea

Terrestrial Protected Areas in Papua New Guinea

Western Province

Gulf Province

Central Province

Milne Bay Province
Northern (Oro) Province
Southern Highlands Province
Eastern Highlands Province
Chimbu (Simbu) Province

Western Highlands Province

. West Sepik (Saundaun) Province
. East Sepik Province

. Madang Province

. Morobe Province

. West New Britain Province

. East New Britain Province

. New Ireland Province

. Autonomous Region of Bougainville
. Manus Province

. Enga Province

. National Capital District

. Jiwaka Province

. Hela Province
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1. Western Province

General information/Overview

1. Location

Western Province is located in the southwest of mainland of PNG and it’s the largest province in terms
of land mass. It shares its borders with Indonesia (western) and Australia (south) and the province has

some of the unique flora, fauna, landforms and estuarine that is restricted to this part of the province.

Provincial Administration Centre:
Land area:

Population:

Number of District:

Number of Local Level Governments (LLGs):

2. Forest Information

Forest Area:

Daru

9,797,778 ha

201, 351 (2011)

3 (North Fly, Middle Fly, South Fly)
14 LLGs

8, 345, 275 ha

Provincial Tree

The provincial tree is Vatica (scientifically known as Vatica papuana) and is commonly found in Low

Altitude Forest on Plains and Fans, and Low Altitude Forest on Uplands.

Significance of Provincial tree:

It is a hard wood species and is one of the species exported in round log form. Traditionally, Vatica is
an important tree species to Western because of its long association with the people before the
introduction of torch and lamps. The bark produces/releases the sap which becomes solid when
exposed to air which the locals collect and attach it to a piece of stick or wood and light it up. It burns
continuously like a candle and gives light to the people in their homes/ houses. This can be used as a
torch even today in the absence of torch or lamp at night. In the absence of the solid sap, dry wood

splinters are normally used as torch to give light.
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Scientific name: Family: Common Name/Trade name:
Vatica papuana/V. rassak Diptercarpaceae Vatica

Description

Vatica a large canopy tree with crooked or straight cylindrical bole less buttressed. Outer bark is grey -
black, rough, scaly or flaky and inner bark blaze pale brown or pale brown, fibrous. Exudate: colourless
and non-sticky. Leaves: spiral, simple, broad, upper surface f is green and underneath is pale green.
Flowers: small yellow flowers with distinct sepals and petal whorls. Fruit/Seed; narrow (ovoid), brown in
colour, fleshy and contains one seed.

Tree Bark Leaf/Leaves

Note: Flower Fruit/Seed

Short description was from the PNG Plant
database website (link below)

http://www.pngplants.org/PNGtrees/Tree
Descriptions

Photo source:
(tree, bark, leaves and flowers): KDamas,
Senior Botanist, FRI, Lae, Morobe Province

Source: https://www.mybis.gov.my/sp/43945
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2. Gulf Province

General information/Overview

1. Location

Gulf Province is located on the south coast of the mainland of PNG; Gulf of Papua. There are six major

rivers that flows into one large delta of islands, swamps and channels and dominated by limestone.

Provincial Administration Centre:
Land area:

Population:

Number of District:

Number of Local Level Governments (LLGs):

2. Forest Information

Forest Area:

Kerema

3,471, 860 ha
158, 197 (2011)

2 (Kerema, Kikori)

10 LLGs

3, 246, 068 ha

Provincial Tree

The provincial tree is ‘Sandalwood’ (scientifically known as Santalum macgregorii) and is commonly
found in seasonally dry, evergreen savannah woodlands and grasslands, with occasional occupation of

riparian semi-deciduous thickets and rainforest habitats.

Significance of Provincial tree:

It is highly valued for its fragrant heartwood oils which are highly sought after by the world markets

for cosmetics and religious uses/occasions and one of the precious non-timber forest products.

Sandalwood is a rare species and can only be found in 3 provinces in the Southern region of PNG. The
local people plant the tree around the houses as ornaments and to mark/demarcate boundaries while

allowing it to mature for future monetary benefits.
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Scientific name:
Santalum macgregorii

Family:
Santalaceae

Common Name/Trade name:
Sandalwood

Description

A small to medium sized tree and a multi-stemmed with short, crooked boles with open crowns. Outer
bark is rough, moderately tessellated bark. Inner bark yellow to red, under bark is pale yellow to white.
Leaves: light green leaves in opposite pairs that tend to be drooping Flowers: small with four greenish-
white/pink flower parts. Fruit/Seed; fruit is green when immature and red when it matures. Seeds:

single seed; smooth and light brown.

Tree

Bark

Leaf/Leaves

Source:
http://phytoimages.siu.edu/imgs/parama
nl/r/Santalaceae Santalum macgregorii

76930.html

Source:
http://www.phytoimages.siu.edu/imgs/par

Source:
http://www.phytoimages.siu.edu/imgs/paramanil
/r/Santalaceae Santalum macgregorii 77007.htm

amanl/r/Santalaceae Santalum macgrego
rii_77007.html

Note:

Short description was from a different
source.

Source: a). Flowering shoot
http://phytoimages.siu.edu/imgs/parama
nl/r/Santalaceae Santalum_ macgregorii

Flower

Fruit/Seed

76990.html

Source: a) Fruit
Page T, Sandalwood seed collection &
preparation, Technical note, ACAIR (2017)

Source:
http://www.fiapng.com/Nursery techniqu
es.pdf

a).

b).

Source:
http://www.fiapng.com/Nursery techniques.pdf
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3. Central Province

General information/Overview

1. Location

Central Province is located in the south coast of mainland of PNG, it shares the border with Northern

(Oro) Province, the rugged Owen Stanley Range.

Provincial Administration Centre: Konedobu (Port Moresby)
Land area: 2,955, 783 ha
Population: 269, 756 (2011)
Number of District: 4 (Abau, Goilala, Kairuku-Hiri, Rigo)

Number of Local Level Governments (LLGs): 13 LLGs

2. Forest Information

Forest Area: 2, 503, 069 ha

Provincial Tree

The provincial tree is ‘Rosewood’ (scientifically known as Pterocarpus indicus) and is commonly found

in Low Altitude Forest on Plains and Fans

Significance of Provincial tree:

It is a valuable hard wood species (durability and quality; colour) and is a banned species for export in
round log form but can be processed (timber) for domestic use and export as well. Rosewood is used
by the people of Central to make kundu drums (traditional instrument) which is mainly used in
traditional dances/singsing during bride price (ceremony where the groom’s family give food or
traditional money to the bride’s family) and other special occasions. It is also used for carvings and

other artefacts by the people. The sap is used as herbal remedy/medicine for coughs.
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Scientific name:
Pterocarpus indicus

Family:
Fabaceae

Common Name/Trade name:
Rosewood

Description

A large canopy tree with crooked or straight cylindrical bole and has a buttress. Outer bark is brownish
grey, rough, scaly or flaky. Inner bark blaze white or slightly pink and dark red sticky sap. Leaves:
compound pinnate (two or more pairs of leaflets), upper surface of leaf is green and underneath is pale
green. Flower: | yellow or yellowish orange flower. Fruit: winged, flattened green when immature,
brown when mature. Seeds: one to four seeds and winged (fruit with a thickened central seed-bearing
part and a surrounding stiff membranous wing); easily dispersed by the wind.

Tree

Bark

Leaf/Leaves

Source:
http://tropical.theferns.info/viewtropical.

php?id=Pterocarpus+indicus

Source:
https://www.google.com/search?g=pteroc
arpus+indicus+bark&tbm=isch&source

Photo source: KDamas, Senior Botanist, FRI,
Lae, Morobe Province

Source:
http://tropical.theferns.info/viewtropical.php?id=
Pterocarpus+indicus

Note:

Short description was from the
PNG Plant database website (link
below)

http://www.pngplants.org/PNGtr
ees/TreeDescriptions

Flower

Fruit/Seed

Source:
https://www.dreamstime.com/stock-
image-pterocarpus-indicus-blooming-tree-
image40129141

Photo source: KDamas, Senior Botanist, FRI, Lae,
Morobe Province
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4. Milne Bay Province

General information/Overview

1. Location

Milne Bay Province is southeast of mainland of PNG; it covers the eastern part of the island of New
Guinea and as well consist number of large to smaller islands. The landforms of the province from the

mainland to the islands consist of mountain ranges, coastal plains, floodplains, limestone and coral

atolls.

Provincial Administration Centre:
Land area:
Population:

Number of District:

Number of Local Level Governments (LLGs):

2. Forest Information

Forest Area:

Alotau

1,416, 666 ha

276,512 (2011)

4 (Alotau, Esa’ala, Kiriwinia-Goodenough,
Samarai- Murua)

16 LLGs

1, 024,130 ha

Provincial Tree

The provincial tree is ‘Ebony’ (scientifically known as Diospyros maritima) and it is commonly found in

Low Altitude Forest on Plains and Fans.

Significance of Provincial tree:

It is a hard wood species, however it is a banned species and not exported in round log form but it is

harvested for local use (carved into wooden products).

Ebony is dominant on the islands of Milne Bay and is an important species for the province.
Traditionally, the locals used it mainly to carve quality carvings, paddles, furniture & other artefacts.
The artefacts are sold is a source of revenue for the local people and given as gifts to other people,

guests or dignitaries during special occasions.
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Scientific name:
Diospyros maritima

Family:
Ebenaceae

Common Name/Trade name:
Ebony

Description

A tree which grows up to 15 metres in height and has a crooked bole. Outer bark is smooth greyish
brown and flaking off in scales. Leaves: simple, alternate, upper surface glossy dark green and beneath is
green. Flowers: male and female flowers on separate plant, small creamy yellow. Fruit: green-yellow
berry when immature then turns orange-red when it matures (ripens). Seeds: have 7-8 seeds which are
glossy blackish brown in colour.

Tree

Bark

Leaf/Leaves

Source:

https://www.monaconatureencyclop

Source:

https://www.monaconatureencyclopedia.

com/diospyros-maritima/?lang=en

edia.com/diospyros-
maritima/?lang=en

Source:

http://tropical.theferns.info/viewtropical.php?id=Diosp
yros+maritima

Note:
Short description was from
different source.

Flower

Fruit/Seed

Source:

https://www.naturalmedicinefacts.info/pl

ant/diospyros-maritima.html

Source:

http://tropical.theferns.info/viewtropical.php?id=Diosp
yros+maritima
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5. Oro (Northern) Province
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General information/Overview

1. Location

Oro (Northern) Province is located on the north coast of mainland of PNG, the Owen Stanley Range
forms the southern border with Central Province. The province also shares part its border with Morobe

Province; coastal floodplains and the Kumusi River.

Provincial Administration Centre:
Land area:

Population:

Number of District:

Number of Local Level Governments (LLGs):

2. Forest Information

Forest Area:

Popondetta
2,263,371 ha
186, 309 (2011)
2 (ljivitari, Sohe)
8 LLGs

1, 619, 404 ha

Provincial Tree

The provincial tree is ‘Okari’ (scientifically known as Terminalia kaernbachii) and it is commonly found

in Low Altitude Forest on Plains and Fans.

Significance of Provincial tree:

Itis a hard wood species which is one of the species exported in round log form. It is one of the popular
nuts among the local population for its tasty and delicious flavor. The nuts are highly sought and it

provides a source of revenue for the sellers.
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Scientific name:
Terminalia kaernbachii

Family:
Combretaceae

Common Name/Trade name:
Okari /Red-brown Terminalia

Description

A small sub-canopy tree with cylindrical bole and has a buttress. Outer bark is grey and smooth, Leaf;
simple, upper surface is green and underneath is green to red (covered with brownish red hairs). Flower:
small pale green-white Fruit: slightly oval in shape, green when immature and turns red when it

matures (ripens).

Tree

Bark

Leaf/Leaves

Source:
https://toptropicals.com/pics/garden/
m2/2005/0/PICTO650Terminalia_kaern
bachii TA.ipg

Source:
https://singapore.biodiversity.online/speci

es/P-Angi-003328?imageld=0

Source:
https://singapore.biodiversity.online/species/P-Angi-
003328?imageld=0

Note:

Short description was from the
PNG Plant database website
(link below)

http://www.pngplants.org/PNG

Flower

Fruit/Seed

trees/TreeDescriptions

Source:
https://toptropicals.com/pics/garden/m1/
Podarki_15/Terminalia_kaernbachii 1 MK
h.ipg

Source:
http://www.fiapng.com/Nursery techniques.pdf
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6. Southern Highlands Province

General information/Overview

1. Location

Southern Highlands Province is located on the central west of the highlands of PNG and consists of

mountain ranges, valleys, hills, plains and swamps.

Provincial Administration Centre: Mendi
Land area: 1,504, 751 ha
Population: 510, 449 (2011)
Number of District: 5 (lalibu-Pangia, Imbonggu, Kagua-Erave,
Mendi-Munihu, Nipa-Kutubu)

Number of Local Level Governments (LLGs): 19 LLGs

2. Forest Information

Forest Area: 1,027,622 ha

Provincial Tree

The provincial tree is PNG Oak°’ (scientifically known as Castanopsis accuminatissima) and is

commonly found in Lower Montane forest and Montane forest.

Significance of Provincial tree:

Itis a hardwood species and valuable for various uses such as timber for homes, footbridges, furniture,

etc. The nuts are used as food source.

Sap from the bark has medicinal properties used for herbal remedy. The leaves are used as
decorations for special occasions such as cultural dances and as well burnt to repel insects. The tree is
planted around the homes as ornaments and the edible mushroom can be gathered on the stem/trunk

of the dead wood.

10 Southern Highlands and Western Highlands Provinces have nominated C. accuminatissima as their provincial trees. One
of these provinces will have to select a different tree species in the later version of this report.
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Scientific name:
Castanopsis accuminatissima

Family:
Fagaceae

Common Name/Trade name:
PNG Oak

Description

A large canopy tree with markedly fluted straight bole. Outer bark grey or pale brown, rough, fissured
and cracked. Inner bark red or pale brown, fibrous with non-sticky colourless sap. Leaves: simple, upper
surface is green and lower is pale green or brownish green. Flowers: male and female flowers on the
same plant. Small pale yellow, green or brown (pale fawn-coloured) flowers. Fruit/Seed- small brown

nut with a single seed.

Tree

Bark

Leaf/Leaves

Source:

https://www.123rf.com/photo 46757006
fresh-green-leaves-of-castanopsis-

trees.html?fromid=WEpHMFpyU2dVSzda

MDBDM2JvVEI3dz09

Source
http://www.pngplants.org/PNGtrees/Tree

Descriptions/Castanopsis_acuminatissima

Bl A DC.html

Source
http://www.pngplants.org/PNGtrees/TreeDescript
ions/Castanopsis_acuminatissima Bl A DC.html

Note:

Short description was from the PNG Plant
database website (link below)

Source:
http://www.pngplants.org/PNGtrees/Tree
Descriptions/Castanopsis_acuminatissima
Bl A DC.html

Flower

Fruit/Seed

Source:
https://memim.com/castanopsis-
acuminatissima.html

Source:
http://www.biotik.org/laos/species/c/casa

c/casac 07 en.html

Source:
https://www.flickr.com/photos/jackforest/235462
58383/in/photostream/
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7. Eastern Highlands Province

General information/Overview

1. Location

Eastern Highlands Province is located in the central highlands of mainland of PNG, has mountain ranges

of 3, 500 metres (a.s.l) such as Mt. Michael and as well floodplains, plains and fans and valleys.

Provincial Administration Centre: Goroka
Land area: 1,114,676 ha
Population: 579, 825 (2011)
Number of District: 8 (Daulo, Goroka, Henganofi, Kainatu, Lufa,
Obura-Wonenara, Okapa, Unggai-Bena)

Number of Local Level Governments (LLGs): 13 LLGs

2. Forest Information

Forest Area: 655,720 ha

Provincial Tree

The provincial tree is ‘Nothofagus’ (scientifically known as Nothofagus grandis) and is commonly found

in Lower Montane to Montane forest.

Significance of Provincial tree:

It is a hardwood species and used for various uses such as timber for homes and the bark is prepared
and used for the flooring. The leaves are used for decorations for special occasions such as cultural

dances and as well burnt to repel insects.
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Scientific name:
Nothofagus grandis

Family:
Nothofagaceae

Common Name/Trade name:
Nothofagus

Description

A large canopy tree with markedly fluted bole, outer bark is brownish grey or dark brown and inner bark
blaze pink or red, slightly fibrous and no sap. Leaf; simple, upper surface of leaf is green (glossy) and
underneath is pale green. Flowers are single; both male and female flowers on the same plant and
orange (male). Fruit is red or brown nut and has a single seed.

Tree

Bark

Leaf/Leaves

Photo courtesy: Andasua W (2019), Area
Office, Highlands, Eastern Highlands
Province

Source:
http://www.pngplants.org/PNGtrees/Tree

Source:
http://www.pngplants.org/PNGtrees/TreeDescript

Descriptions/Nothofagus grandis Blume.h

ions/Nothofagus grandis Blume.html

tml

Note:

Short description was from the PNG Plant
database website (link below)

http://www.pngplants.org/PNGtrees/Tree
Descriptions/Nothofagus grandis Blume.
html

Source (flower):
http://plantillustrations.org/illustration.ph
p?id illustration=383542&SID=0&mobile=
0&code category taxon=9&size=1

Flower

Fruit/Seed

Photo source: Fazang K, Technical Assistant, FRI,
Lae, Morobe Province
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8. Chimbu (Simbu) Province

General information/Overview

1. Location

Chimbu (Simbu) Province is located in the highlands of mainland of PNG and consists of mountain

ranges, valley, plains and hills.

Provincial Administration Centre:
Land area:

Population:

Kundiawa
613, 341 ha
376,473 (2011)

Number of District: 6 (Chuave, Gumine, Karimui-Nomane, Kerowagi,
Kundiawa-Gembogl, Sina Sina- Yonggomugl)
Number of Local Level Governments (LLGs): 19 LLGs
2. Forest Information

Forest Area: 384, 257 ha

Provincial Tree

The provincial tree is ‘Dacrycarpus’ (scientifically known as Dacrycarpus imbricatus) and is commonly

found in Lower Montane to Montane forest.

Significance of Provincial tree:

It is a softwood species and also known as highlands podocarp and has various uses such as

construction of homes, furniture, fences, bridges, etc.

The leaves are used for decorations for special occasions such as traditional dancing and burnt to

repel insects.
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Scientific name:
Dacrycarpus imbricatus

Family:
Podocarpaceae

Common Name/Trade name:
Dacrycarpus

Description

A large canopy tree with a straight cylindrical bole, outer bark is grey or dark brown with slightly rough
or smooth, scaly or flaky texture. Inner bark blaze pink or pale red with non-sticky bright red sap. Leaves:
simple, both upper and under surface green. Flowers: very small to minute white flowers. Fruits: small
dark green cone and contains a single seed.

Tree

Bark

Leaf/Leaves

Source:
https://www.monaconatureencyclopedia.
com/dacrycarpus-imbricatus-2/?lang=en

Source:
http://www.pngplants.org/PNGtrees/Tree
Descriptions/Dacrycarpus_imbricatus Blu
me de Laub var.html

Source:
https://en.wikipedia.org/wiki/Dacrycarpus_imbric
atus#/media/File:Dacrycarpus_imbricatus.JPG

Note:

Short description was from the PNG Plant
database website (link below)

http://www.pngplants.org/PNGtrees/Tree

Flower

Fruit/Seed

Descriptions/Dacrycarpus_imbricatus Blu
me_de Laub var.html

Source:
https://singapore.biodiversity.online/speci

es/P-Gymn-000030

Source:
http://www.biotik.org/laos/species/d/dacim/daci

m_03_en.html (female cones above)
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9. Western Highlands Province

General information/Overview

1. Location

Western Highlands Province is located in the highlands of PNG and consists of valleys and mountain
ranges. The province is well known for its coffee plantation and shares the border with Jiwaka

province.

Provincial Administration Centre: Mt. Hagen
Land area: 432,998 ha
Population: 362, 850 (2011)
Number of District: 4 (Dei, Mount Hagen, Mul-Baiyer,
Tambul-Nebilyer)

Number of Local Level Governments (LLGs): 9 LLGs

2. Forest Information

Forest Area: 142,262 ha

Provincial Tree

The provincial tree is ‘PNG Oak’ (scientifically known as Castanopsis accuminatissima) and is

commonly found in Lower Montane to Montane forest.

Significance of Provincial tree:

It is a hardwood timber species and is commonly used for construction of homes, fences, furniture
and bridges. The fruits and nuts are edible while sap from the bark has medicinal properties for
herbal remedy. The leaves are used for decorations for special occasions such as cultural dances and

as well burnt to repel insects.
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Scientific name:
Castanopsis accuminatissima

Family:
Fagaceae

Common Name/Trade name:
PNG Oak

Description

A large canopy tree with markedly fluted straight bole. Outer bark grey or pale brown, rough, fissured
and cracked. Inner bark red or pale brown, fibrous with non-sticky colourless sap. Leaves: simple, upper
surface is green and lower is pale green or brownish green. Flowers: male and female flowers on the
same plant. Small pale yellow, green or brown (pale fawn-coloured) flowers. Fruit/Seed- small brown

nut with a single seed.

Tree

Bark

Leaf/Leaves

Source:

https://www.123rf.com/photo 46757006
fresh-green-leaves-of-castanopsis-

trees.htm|?fromid=WEpHMFpyU2dVSzda

MDBDM2JvVEI3dz09

Source:
http://www.pngplants.org/PNGtrees/Tree
Descriptions/Castanopsis _acuminatissima

Bl A DC.html

Source:
http://www.pngplants.org/PNGtrees/TreeDescript
ions/Castanopsis_acuminatissima Bl A DC.html

Note:

Short description was from the PNG Plant
database website (link below)

Source:
http://www.pngplants.org/PNGtrees/Tree
Descriptions/Castanopsis_acuminatissima
Bl A DC.html

Flower

Fruit/Seed

Source:
https://memim.com/castanopsis-
acuminatissima.html

Source:

http://www.biotik.org/laos/species/c/casa
c/casac 07 en.html

Source:
https://www.flickr.com/photos/jackforest/235462
58383/in/photostream/
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https://memim.com/castanopsis-acuminatissima.html
https://memim.com/castanopsis-acuminatissima.html
http://www.biotik.org/laos/species/c/casac/casac_07_en.html
http://www.biotik.org/laos/species/c/casac/casac_07_en.html
https://www.flickr.com/photos/jackforest/23546258383/in/photostream/
https://www.flickr.com/photos/jackforest/23546258383/in/photostream/
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10. Sandaun (West Sepik) Province

General information/Overview

1. Location

Sandaun (West Sepik) Province is on the northwest mainland of PNG and the landform comprises of
plains, floodplains, swamps and hills. The province shares the border with Irian Jaya province of

Indonesia.

Provincial Administration Centre: Vanimo
Land area: 3,592, 766 ha
Population: 248,411 (2011)
Number of District: 4 (Aitape-Lumi, Telefomin, Nuku,
Vanimo-Green River)

Number of Local Level Governments (LLGs): 18 LLGs

2. Forest Information

Forest Area: 2,985, 102 ha

Provincial Tree

The provincial tree is 'Kwila’! (scientifically known as Intsia palembanica) and is commonly found in

Low Altitude Forest on Plains and Fans, and Low Altitude Forest on Uplands.

Significance of Provincial tree:

It is a hard wood species (strong and natural durability) and one of the major commercial species
exported in round log form. Kwila has various uses such as construction for posts and timber for

homes, bridges, etc.

1 There are two species of Intsia (Kwila); l.palembanica and lbijuga where West Sepik has chosen I. palembanica
palembanica and Madang has chosen /.bijuga.
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Scientific name:
Intsia palembanica

Family:
Fabaceae

Common Name/Trade name:
Kwila

Description

Kwila is a large canopy tree, straight cylindrical bole and buttress present. Outer bark is brown in colour,

Leaves; spiral, compound pinnate (two or more pairs of leaflets), thickly leathery and glossy. Flowers:
small pale yellowish-white., Fruit/Seed: a long green pod/legume (immature) containing 3 to more
seeds which turns brown or black when it matures.

Tree

Bark

Leaf/Leaves

Source:
https://www.cabi.org/isc/datasheet/2875

1#toPictures

Photo source: Saki S, Acting Project
Supervisor, Provincial Forest Office,
Vanimo, Sandaun Province

Source:

https://www.cabi.org/isc/datasheet/28751#toPict

ures

Source:
https://florafaunaweb.nparks.gov.sg/special-
pages/plant-detail.aspx?id=2972

Note:

Short description was from different
source.

Intsia palembanica Mig. a. Flowering
branch; b. flower with one calyx lobe
removed (highlighted in red); c. pod; d.
seed (a:Koster BW 11084.; b:van Royen
5007.; ¢, d:Meijer SAN 19871.). Drawing
Ding Hou

Source:
http://portal.cybertaxonomy.org/flora-
malesiana/node/7509#

Fruit/Seed

SR 2l e
7| X &

o\ =

Source:
https://florafaunaweb.nparks.gov.sg/special-
pages/plant detail.aspx?id=2972
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11. East Sepik Province

General information/Overview

1. Location

East Sepik Province is on the northwest of mainland of PNG and dominated by coastal plains and
islands, the ranges in the northern part of the province, hill from the south and in the middle of the

province is dominated by plains, floodplains, swamps and lakes of the Sepik River and its tributaries.

Provincial Administration Centre: Wewak
Land area: 4, 368, 599 ha
Population: 450, 530 (2011)
Number of District: 6 (Ambunti-Dreikikir, Angoram, Maprik, Wewak,
Wosera-Gawi, Yangoru-Saussia)

Number of Local Level Governments (LLGs): 26 LLGs

2. Forest Information

Forest Area: 2,899, 490 ha

Provincial Tree

The provincial tree is ‘Eaglewood’ (scientifically known as Gyrinops leddermanii) and is commonly

found in Low Altitude Forest on Plains and Fans, and Low Altitude Forest on Uplands.

Significance of Provincial tree:

It is a rare, valuable tree species and is highly sought for its resin that is used in the production of
aromatic oils, perfumes, etc. Very little is known on its cultural values however, the local people are

generating an income from selling the trunk and bark that are used to produce fragrance oil.
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Scientific name:
Gyrinops leddermanii

Family:
Thymelaeaceae

Common Name/Trade name:
Eaglewood/agarwood/gaharu

Description

A small sub-canopy tree with straight cylindrical bole. Outer bark slightly white or pale brown, slightly
rough, peeling (papery) and inner bark pale brown, fibrous and pleasant aromatic from the bark. Leaf;
spiral, simple, upper surface of leaf is dark green glossy and underneath is light green shiny in colour,
stringy-thread like feature when leaf is snapped. Flowers small yellow or pale green trumpet-like
(tubular). Fruit: green when immature, pale to yellowish green when mature, non-fleshy. Seeds:

contains 1-2 black seeds.

Tree

Bark

Leaf/Leaves

Source:
http://forestpathology.cfans.umn.edu/Pa
pua%20New%20Guinea%20Agarwood%2
OResearch.htm

Source:
http://www.pngplants.org/PNGtrees/Tree
Descriptions/Gyrinops_ledermannii_Domk
e.html

Photo source: EKaidong, Adaptation and Low
Carbon Growth Officer, FPPD, HQ

Note:

Short description was from the PNG Plant
database website (link below)

http://www.pngplants.org/PNGtrees/Tree

Flower

Fruit/Seed

Descriptions/Gyrinops_ledermannii_Dom
ke.html

b. Flower bud

source: B. Gunn, et, al (2004) “Eaglewood
in Papua New Guinea”, RMAP Working
Paper No. 51

Source:
http://www.pngplants.org/PNGtrees/TreeDescript
ions/Gyrinops ledermannii_Domke.html

-84 -




'S8.ejodY UJ BaJe Woly pajeinajes abejusaiod
'90UINOId XIdBS JSeT ul sjoLsIq Jo Jenoopue] ‘esnpue ul ebejusaiad buimoys ejqel

SI9}oWO|IY
. .
y y

; { sionu Jobie| g soe :3 [l pueissesd suidieqns 0[] anosbuei :\ [l
SL 0S s¢ 0 | sanuso uequn 1ebae| g uawapes ‘Nl  pueissesd sud)y :eo[]1sei04 dwems ms [l
Wy Gz =Wwo | uonejue|d QE_:o_‘_m,«umOD pue|ssel) GD Jsalo4 |eseg H_E.

N s pue anynouby HOD

e

150104 auejuop o [l
158104 auejuop Jamo 1]
spueydn uo jsesog apnyy moT :H [l

u:m__u00>>_>>. 1S8.104 |BIONIT ”m. Sue- % sule|d UO }S8104 apNyj|y MO Hn_.
$3SSe|) I19A0) pueT pue asn pueT

£S'99V°65C | LLLITVIE | 69'8T9°STC | 95°0S9V8 | 95°686'686'T | 19°S8LT6V'T Am”“”‘&

%0C°0 %868 %0C°0 %100 %YET %18°C 3

%8C°0 n

%€0°0 %90°0 en

%69°€C %0¢'ST %EC'LT %76°6L %EEL %L L 0]

%100 19

%¢0°0 %00°0 e

%VS 6 %T9°€E %0€"€ %969 %LS'LT %06°C 9

%68'T %19°CT %88'T %91'8T %80°8T M

%800 %880 N

%SL'8 %08'TT %Ly°9T Ms4

%S0°0 %900 %VS'T [EE |

%L0°0 %0T°0 q

%070 O

%7000 %v1°0 %S00 %CL'8 %69°€ 1

%61°6 %ILT %ES'ES %CS'TT %CL'LT %9E"EE H

%67°'ST %5061 %66°CC %CS'T %€0'ST %0P°€T d

eissnes Imen I EN]

ol08ueA esasom yemam yudepy wesosuy unquIy apo)

49Ao0due] asnpue Jo %

‘90UIN0Id YId8S JseT Jo Janoopue] ‘esnpue] ul ebejusaiad buimoys peyd aid

%10

%95°0

%200
n

%S0°0

%0LT

%E€00

3 €D

3dUIN04d Y1d3S ISeT Ul SAsse|) JIN0IPUET] ISNpueT JO %

NWVHOONY

AIMIMIHA/ILNNGNY

LINNGWY
IMvo
vydasom
WNYOINY
vissSnvs
OYOONVA VyASOM
NYOINVA MlddviN
ST NdvIH
MYMImM

(T'T NOISY3IA dVYINTSYE LS3H04 2102) IONIAOYd MId3S LSV 40 dVIN 4IA0D ANV ANY NOILVLIDIA

-85 -



‘9402 Je se pajepdn uopewLoju|

'‘90UINOI- XIdeS }SeT Jo suoIssaouo) Jaquil Buimoys ajqel

pasodoud
pasodoud
pasodoud
pasodoud
pasodoud
pasodoud
pasodoud
pasodoud
uoISSa2U0)
uoISSa0U0)
UoISSa0U0)
UoISSa0U0)

SNLV1S

ddl
VINS
vl
vl
idAL
NOISSIONOD

79°'9%2'08
68°L65'TC
LY'TT6'6L
89'TV1'66
18°08€ 'Sk
97'S/879€
LL°TTSOTT
61°600°L6€
L6'T8L'ST
87'80L'TTS
66°0TY ‘9
0€'599'TY

(ey) vayvy

eAossos ow N exeseder

1se3 SIsWepn
lemesey

JaA1Y |udy
(ninN) Japiog
1BNA Wetdy
so3uog elem8unn
uloquiy 3enA
welosuy

awnies |udy
N1das Jamon
ulemeH

JANVN

LOVT
STV
1414
avl
€Il
9TVT
90vT
(0449
oVt
SovtT
vovt
130,49

alNvid

SisjowWo| | + } {
09 oy 0C 0
Wy £Z = Wo |

N

s1aAl Jable| g saxe | [l
JaA0D pueT @ esnpue Jeyio[ ]
suonejue|d 1s8104 Buipnjou| 1s8104[] SNJ]S UOISS80UO0D JBqIL SISJUSD UoNEeASIUIWPY 1ousig

sy

pasodoid[ 7]

Arepunog yusig

Aoy

¢

vivl

9Lyl

WYHOONY

oLyl

Loyl
4%

VISSNVS

J0bL OYOONVA

AlAdVYN

SOyl

90v L

Sivl

f434%

AIMIMIHANLNNGNY

eyl

JONIAOYd MId3S 1SV3 40 dVIN NOISSIONOD d3gNIL

- 86 -



"1014351Q WeloSuy ay3 ul aulj3seod
2yl Suoje pa1eniS punoy aq Ued SeaJe PauUleIISUOD ,9A0JSUBIA,
9yl "1011sIg endeq-upjiog 3yl ul duiroid BY3 JO ylou seaue
|lews awos osje pue (uoiday SpujydiH syl yum Sulsploq)
9ouinoad ay3 jo ued uaayinos ay3 Suoje punoy Ajuiew aJe seale
paule)isuod palead|d pue padols syl (4pjpR4Qg-nuUNquy 03
Uay} pue IMeDH-eJaSOA\ 01 WeloSuy Woly) 3pIS ula1sam ayi 0}
9PIS UJDISEDd Byl WoOJ} dulaoad 3yl JO 243U 3y} y3nodyi ysu
SunJ Yolym ‘,Uoilepunu| awaJiix3, Yl pue ,uollepunu| sNoUas,
91 SI 9dUIN0J{ 31d3S I1SBT Ul pUNOJ JUIRJISUOD JUBUIWOPaLd By

siojowoy } ; ; . siany Jebie g exe _H_ anoibuepy _H_ ado|g snoussg
L [ vz 0 18A0D pUET % 8snpueT Jayi0 D uolepunu| snouss ado|g swanx3g g
wy pg = wo | suolejue|d 18104 Buipnjoul 1se104 D uolepunu| dwanxg m apnyy|y swanx3
N

Koy

NVEdN NNHOINV

NVEIN LLNNGWY

IMVO VHISOM

= - N 3 s o oo
;\g !_. T HISSNYS AYOONVA? _I/ P 4N

(Y _ \\\
en A @p-
~, L //

1 O
%EEEO Y @iuayin _ JbiviEsianLRingwy
@ NTRUN NIV ‘

NMOL NVMAM @og\zi_%rk Vos: \3

= L

e

JONIAOYd MId3S 1SV ‘'NOILONAOYd JIFIL TVIDHIWNOD OL SINIVYLSNOD

-87-



SuEC.STY apnine]

3 .CE TV EVT apniiSuol

876 ‘61 (ey) eauy

90E3d JEMIMN uoed07

J1das 1se3 20uIn0Id

SJed [eLOWBA adA] eauy pajpaloid

[4) dl ealy papajold

[ oredenoudwwesgyemom]  euen]
SulE 6.7 apnine]

3.L.SS EVT apniiduol

0€€ ‘S (ey) eauy

neuifop uoneso]

31das 1se3 20ulnoId

Baly Juawaseue a41pIM adA] eauy pasloid
9 @l ealy pajalold

[ vamnemon] @ euen)
S ..6€ 6T .S apniie]

3.5€ Cv T apniiduol

04T ‘82T (ey) easy

28uey ulaisuny uole’0

1dag isey 20uIn0Id

ealy Juawaseue a41pPIM adA| easy parpalold
ot Q| ealy pajalold

[ wAmoBueyusiun] 000 suen)
S.uVE 8C¥ spnine]

3,62 ,GE EVT apny18uol

€€6 ‘6T (ey) easy

wopn ade) uonesol

31dag isey 20uIn0Id

ded [euonenN adA] eausy pajpelold

S dl ealy paidalold

SI9}aWO|IM | + + i
2z 8 vz 0 18A0D pueT % 8snpueT Jayi0 D paudx3 [~
wy $Z = wo | suoljejue|d 3sa1o4 Buipnjoul }salo4 D
N sse|) dey aseg }sai04

sieny Jebie g exe _”_ pesodoid [ |

JUEIT o) D Baly Pajosloid [el)salia] I

Koy

ANVHOONY

Nvaan
LLNNENWYy

NVaan
WNHOINY
IMYO
V43ISOM

VISSNVS
DHODNVA

NOLLVLS
QHOINVA

8

JONIAOYd MId3S 1SV3 'SYIHVY 03103 L0¥d TVIMLISTHYAL

-88 -



12. Madang Province

General information/Overview

1. Location

Madang Province is located on the central north of the mainland of PNG and the landform is
dominated by mountains ranges, floodplains, coastal limestone plains, hills and volcanic islands;

Manam, Karkar and Long islands.

Provincial Administration Centre: Madang
Land area: 2,890, 325 ha
Population: 493, 906 (2011)
Number of District: 6 (Bogia, Madang, Middle Ramu, Rai Coast,
Sumbkar, Usino Bundi)

Number of Local Level Governments (LLGs): 16 LLGs

2. Forest Information

Forest Area: 2,118, 089 ha

Provincial Tree

The provincial tree is ‘Kwila’ (scientifically known as Intsia bijuga) and is commonly found in Low

Altitude Forest on Plains and Fans, Low Altitude Forest on Uplands.

Significance of Provincial tree:

It is a hard wood species which is one of the major commercial species exported in round log form.

Kwila has a significant cultural value to the local people. During feasts or ceremonial occasions, food
stuff is hung onto the prepared pole for exchange/distribution to the people within or from other

villages/clans.
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Scientific name:
Intsia bijuga

Family:
Fabaceae

Common Name/Trade name:
Kwila

Description

A large canopy tree with straight cylindrical bole and buttress present, Outer bark slightly red or bluish
grey brown with rough or smooth, scaly or flaky texture. Inner bark white, yellowish brown or green,
with non-sticky colourless sap. Leaves: spirally, compound pinnate (two pairs of leaflets), opposite,
upper surface dark glossy green and beneath pale green. Flower: small white, pink to reddish flowers.
Fruit/Seed: a long green pod/legume (immature) containing 1 to 8 seeds which turns brown or black

when it matures.

Tree Bark Leaf/Leaves
Photo source: KDamas, Senior Botanist,
FRI, Lae, Morobe Province
Flower Fruit/Seed

Note:

Short description was from the PNG Plant
database website (link below)

http://www.pngplants.org/PNGtrees/Tree
Descriptions/Intsia_bijuga Kuntze.html

Photo source (tree, leaves, flowers and
fruit): EKaidong, Adaptation and Low
Carbon Growth Officer, FPPD, HQ

Source:
http://www.fiapng.com/Nursery techniques.pdf
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13. Morobe Province @U

General information/Overview

1. Location

Morobe Province lies in the central north of mainland PNG and is dominated by mountains, valleys,
coastal plains. The Markham Valley runs in the middle of the province and the border of Madang

Province.

Provincial Administration Centre: Lae
Land area: 3, 368, 621 ha
Population: 674, 810 (2011)
Number of District: 9 (Bulolo, Finschhafen, Huon, Kabwum, Lae,
Markham, Menyamya, Nawae, Tewae-Siassi)

Number of Local Level Governments (LLGs): 33 LLGs

2. Forest Information

Forest Area: 2,458, 844 ha

Provincial Tree

The provincial tree is ‘Mersawa’ (scientifically known as Anisoptera thurifera) and is commonly found

in Low Altitude Forest on Plains and Fans, and Low Altitude Forest on Uplands.

Significance of Provincial tree:

It is a hard wood species which is one of the major commercial species exported in round log form.

The local people use it mostly for building homes, fences and gather grubs in dead mersawa logs.
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Scientific name:
Anisoptera thurifera

Family:
Dipterocarpaceae

Common Name/Trade name:
PNG Mersawa

Description

A large canopy tree with straight cylindrical bole and has a low buttress. Bark Outer bark is white or
grey with rough, scaly or slightly flaky texture. Leaves: spiral, simple, upper surface dark green (glossy)
and under surface green or pale brown. Flowers: small white flowers with distinct sepals and petals.
Fruit/Seed: pale brown, non-fleshy, nut (with 2 sepal-forming long wings) and containing a single seed.

Tree

Bark

Leaf/Leaves

Source:
http://www.phytoimages.siu.edu//users/
pelserpb/1 16 18/16Jan18/Anisopterath
urifera3.jpg

Photo source: KDamas, Senior Botanist,
FRI, Lae, Morobe Province

Source:
http://www.pngplants.org/PNGtrees/TreeDescript
ions/Anisoptera_thurifera Blume.html

Note:

Short description was from the PNG Plant
database website (link below)

http://www.pngplants.org/PNGtrees/Tree
Descriptions/Anisoptera_thurifera_Blume.

Flower

Fruit/Seed

html

Source (flower):
http://tropical.theferns.info/plantimages/
9/5/957138ff2c56bbd81b59917d9c1c6ad
ef99b3a7f.jpg

Source:
http://www.phytoimages.siu.edu/imgs/pelserpb/r
/Dipterocarpaceae Anisoptera thurifera 86652.h
tml
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14. West New Britain Province

General information/Overview

1. Location

West New Britain Province is approximately located about 150km north-east of mainland PNG and is

on the western half of the New Britain Island.

Provincial Administration Centre: Kimbe
Land area: 2, 034, 000 ha
Population: 264, 264 (2011)
Number of District: 2 (Talasea, Kandrian/Gloucester)

Number of Local Level Governments (LLGs): 11 LLGs

2. Forest Information

Forest Area: 1,710,512 ha

Provincial Tree

The provincial tree is ‘Malas’ (scientifically known as Homalium foetidum) and is commonly found in

Low Altitude Forest on Plains and Fans, and in Low Altitude Forest on Uplands.

Significance of Provincial tree:

It is a hard wood species and one of the major commercial species exported in round log form.

Malas is one of the dominant tree species in the province and is of high demand both economically
and socially. In the social norm, the bole/stem and branches of the tree are used for different purposes;
for instance, the bole/stem is carved for paddles, spear, digging stick, carving (wood carved figurines

or totems) and posts for houses. Whereas, branches/boles are used for firewood and fencing.

-101 -




Scientific name:
Homalium foetidum

Family:
Salicaceae

Common Name/Trade name:
Malas

Description

A large canopy tree with a straight cylindrical bole and has a low solid buttress. Outer bark is grey or
whitish, rough, scaly or flaky. Inner bark blaze orange, pale yellowish, strongly aromatic, unpleasant.
Exudate: having colourless non-sticky sap. Leaves: simple, upper surface of leaf is dark green and
beneath is green. Juvenile leaves reddish. Flower; small white flowers or cream-colored, sweetly
aromatic. Fruit: non-fleshy (leathery), green when immature and turns red or brown when it matures.

Tree

Bark

Leaf/Leaves

Photo source: KDamas, Senior
Botanist, FRI, Lae, Morobe Province

Outer bark

Inner bark

Source:
http://www.pngplants.org/PNGtrees/Tree
Descriptions/Homalium_foetidum Benth.
html

Source:
http://wesvironslangsgis.blogspot.com/2016/04/new-
britain-island-tree-species.html?m=1

Source:http://v3.boldsystems.org/index.php/Taxbrowse
r_Taxonpage?taxid=446331

Note:

Short description was from
the PNG Plant database
website and few of the
photos (link below)

http://www.pngplants.org/PN

Flower

Fruit/Seed

Gtrees/TreeDescriptions

http://tropical.theferns.info/image.php?id
=Homalium+foetidum

*Not available
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15. East New Britain Province

General information/Overview

1. Location

East New Britain Province is located north-east of mainland of PNG and shares the border with West

New Britain Province on the Island of New Britain.

Provincial Administration Centre: Kokopo
Land area: 1,529, 425 ha
Population: 328, 369 (2011)
Number of District: 4 (Gazelle, Kokopo, Pomio, Rabaul)

Number of Local Level Governments (LLGs): 18 LLGs

2. Forest Information

Forest Area: 1, 264, 344 ha

Provincial Tree

The provincial tree is ‘Galip’ (scientifically known as Canarium indicum) and is commonly found in Low

Altitude Forest on Plains and Fans.

Significance of Provincial tree:

It is a valuable hard wood species which is one of the major commercial species exported in round log
form. Nuts are popular among the local people for daily consumption when in season and as well are

sold to generate an income for the locals.

Sap from the bark is used as herbal remedy for treatment of skin diseases, etc. The leaves are burnt

emitting an unpleasant smell which repels insects such as mosquitoes.
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Scientific name: Family: Common Name/Trade name:
Canarium indicum Burseraceae Galip

Description

A large canopy to sub-canopy tree with more or less fluted, straight bole and has a solid buttress. Outer
bark is grey or brown, rough, scaly or flaky. Inner bark blaze pink or pale brown and fibrous. Leaves:
compound pinnate (two or more pairs of leaflets), leaflets opposite, upper surface dark green and beneath
is pale green. Flowers: male and female flowers on the same plant, small white or pale-yellow flowers.
Fruit/seed; green when immature and turns blue- black when it matures. Seed: single white oily seed,
covered in brown seed coat.

Tree Bark Leaf/Leaves

Source:

https://sites.google.com/site/efloraofindia

/species/a---
I/b/burseraceae/canarium/canarium-
indicum
Photo source:
Source: KDamas, Senior Botanist, FRI, Lae, Morobe Province
https://www.rarepalmseeds.com/can
arium-indicum-ambae-giant
Flower Fruit/Seed
Note:
Short description was from
the PNG Plant database
website and few of the photos
(link below)
http://www.pngplants.org/PN
Gtrees/TreeDescriptions
Source: Source:
https://fr.wikipedia.org/wiki/Canarium in | https://caloriebee.com/nutrition/Galip-Nut-Canarium-
dicum Indicum-Nutritional-Nut
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16. New Ireland Province

General information/Overview

1. Location

New Ireland Province is located on north-east of mainland of PNG, consisting of small island groups

and made up of coastal limestone plains, floodplains and hills.

Provincial Administration Centre: Kavieng
Land area: 939, 696 ha
Population: 194, 067 (2011)
Number of District: 2 (Kavieng, Namatanai)

Number of Local Level Governments (LLGs): 10 LLGs

2. Forest Information

Forest Area: 812,915 ha

Provincial Tree

The provincial tree is ‘Taun'? (scientifically known as Pometia pinnata) and is commonly found in Low
Altitude Forest on Plains and Fans, and Low Altitude Forest on Uplands. The province has two species;

(P. pinnata form pinnata and P. pinnata form nov.) .

Significance of Provincial tree:

It is a hard wood species which is one of the major commercial species exported in round log form (P.

pinnata form pinnata) and consumed by the local people as a food source (P.pinnata form nov.).

Taun is a valuable and high demand species in terms of economical and as well social aspects. The
fruits are edible when ripe and the seeds are soaked in brine and cooked in mumu pits. The leaves are
used in preparation of mumu to give flavor to the food. As well the leaves are used for wrapping up
bananas and covering it with the bark to allow the fruit to ripen. Tree bark is used as herbal remedy
for treatment of dysentery (diarrhea) and treated bark is mixed with coconut to produce oil for

ceremonies (traditional dancing), feasts, etc.

12 1n PNG there are five different forms of Taun (Pometia pinnata form pinnata, P.pinnata form glabra, P. pinnata form
tomentose, P. pinnata form repanda and P.pinnata form nov.-new form). The presumed new form P. pinnata form nov to is
found in the New Guinea Islands which is the edible one.
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Scientific name: Family: Common Name/Trade name:
Pometia pinnata Sapindaceae Taun

Description

Taun is a large canopy tree with cylindrical, straight bole (trunk) sometimes twisted and flutted and has a
buttress. Outer bark is reddish brown, slightly rough/smooth and scaly or flaky. Inner bark pale brown or
pinkish and non-aromatic. Exudate colourless and not sticky. Leaf; compound (two or more leaflets),
upper surface of leaf is dark green and underneath is pale green. Flower: Juvenile leaves reddish, small
yellowish on branched axis. Fruit: round/oblong, green when immatures and turns red when it matures;
Fruit is single seeded; seed is encompassed by thin fleshy aril. Other varieties edible.

Tree Bark Leaf/Leaves

Source:
https://www.loupiote.com/photos/6626464019.shtml?
$=72157628694663763

Source: L Thomson & R Thaman,
“Species Profiles for Pacific Island
Agroforestry”: Pometia pinnata
(2006)

Flower Fruit/Seed

Note:

Short description was from
the PNG Plant database
website and few of the
photos (link below)

http://www.pngplants.org/PN
Gtrees/TreeDescriptions

Photo source (Bark, leaves and
flowers): KDamas , Senior Botanist,
FRI, Lae, Morobe Province Source:

http://www.fiapng.com/Nursery techniques.pdf
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17. Autonomous Region of Bougainville

General information/Overview

1. Location

Autonomous Region of Bougainville is far east of mainland of PNG and dominated by volcanic peaks,

limestone plains, volcanic plains and fans, valleys, floodplains and swamps.

Provincial Administration Centre:
Land area:
Population:

Number of District:

Number of Local Level Governments (LLGs):

2. Forest Information

Forest Area:

Provincial Tree

Buka

937, 460 ha

249, 358 (2011)

3 (Central Bougainville, North Bougainville,
South Bougainville)

12 LLGs

388,913 ha

The provincial tree is ‘Breadfruit’ (scientifically known as Artocarpus altilis) and is commonly found in

Low Altitude Forest on Plains and Fans.

Significance of Provincial tree:

It is a hardwood but non-timber species and mostly cultivated near homes mainly for the consumption

of the fruit and seeds when in season. As well the fruit and seeds are sold in local markets; a source of

income.
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Scientific name:
Canarium
indicumArtocarpus altilis

Family:
BurseraceaeMoraceae

Common Name/Trade name:
GalipBreadfruit

Description

Galip is a large canopy to sub-canopy tree, straight bole and has a solid buttress. Outer bark is grey or
brown and rough. Inner bark blaze pale yellow and bark exudate: white/milky flowing sap. Leaves:
clustered at the end of branches, simple (a leaf composed of single leaf blade, upper surface dark green
and beneath is green. Flowers: male and female flowers on the same plant. Fruit; green, fleshy and is
about 100-500 mm in length with a width of 30-40mm (size). Seeds: contains about 20-60 seeds

covered in brown seed coat.

Tree

Bark

Leaf/Leaves

Note:

Short description was from
the PNG Plant database
website.

http://www.pngplants.org/PNGtr
ees/TreeDescriptions/Artocarpus
altilis Parkinson Fosberg.html

Photo source (tree, bark, leaves,
flower, fruit and seed):

http://tropical.theferns.info/image.p

hp?id=Artocarpus+altilis#plantimages
/e/e/eeaf79d02d560abfd6d247111e

55621a5d113cle.ipg

Flower

Fruit/Seed

Developing male flower (left of

centre) with female flower above
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http://www.pngplants.org/PNGtrees/TreeDescriptions/Artocarpus_altilis_Parkinson_Fosberg.html
http://www.pngplants.org/PNGtrees/TreeDescriptions/Artocarpus_altilis_Parkinson_Fosberg.html
http://www.pngplants.org/PNGtrees/TreeDescriptions/Artocarpus_altilis_Parkinson_Fosberg.html
http://tropical.theferns.info/image.php?id=Artocarpus+altilis#plantimages/e/e/eeaf79d02d560abfd6d247111e55621a5d113c1e.jpg
http://tropical.theferns.info/image.php?id=Artocarpus+altilis#plantimages/e/e/eeaf79d02d560abfd6d247111e55621a5d113c1e.jpg
http://tropical.theferns.info/image.php?id=Artocarpus+altilis#plantimages/e/e/eeaf79d02d560abfd6d247111e55621a5d113c1e.jpg
http://tropical.theferns.info/image.php?id=Artocarpus+altilis#plantimages/e/e/eeaf79d02d560abfd6d247111e55621a5d113c1e.jpg
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18. Manus Province

General information/Overview

1. Location
Manus Province is the smallest province both in land and population. It is far north of mainland of
PNG, dominated by hills and mountain peaks, coastal areas of limestone plains, swamps and

floodplains.

Provincial Administration Centre: Lorengau
Land area: 193,077 ha
Population: 60, 485 (2011)
Number of District: 1 (Lorengau)

Number of Local Level Governments (LLGs): 12 LLGs

2. Forest Information

Forest Area: 171,117 ha

Provincial Tree

The provincial tree is ‘Calophyllum’ (scientifically known as Calophyllum soulattri) and is commonly

found in Low Altitude Forest on Uplands.

Significance of Provincial tree:

Calophyllum is the dominant tree species in the province and accounts for over 98 % of round log
exports. It is a hard wood species and is one of the major commercial species exported in round log
form. The local people commonly use the tree for timber in the construction of houses, bridges and
various uses. As well carving of wooden bowls, paddles, handles for axes and tools for beating the

sago.
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Scientific Name:
Calophyllum soulattri

Family:
Calophyllaceae

Common name/Trade Name:

Calophyllum

Description

A large to sub canopy tree with straight cylindrical bole (trunk). Outer bark is yellow or brown, rough or
smooth (when immature), scaly or flaky. Inner bark is (blaze) pink and slightly fibrous and non- aromatic.
White Exudate: sticky, white / milky or yellowish and changes colour to yellowish brown when exposed
to air. Leaf is simple, opposite, upper surface and lower surface is pale green. Flowers: white. Fruit:
small dark green when immature and turns blue, black when it matures (ripens).

Tree

Bark

Leaf/Leaves

Source:
https://florafaunaweb.nparks.gov.sg/
special-pages/plant-
detail.aspx?id=2776

Source:
http://www.pngplants.org/PNGtrees/Tree
Descriptions/Calophyllum_soulattri Burm
f.html

Photo source: KDamas, Senior Botanist,
FRI, Lae, Morobe Province

Photo source: KDamas, Senior Botanist, FRI, Lae,

Morobe Province

Note:

Short description was from
the PNG Plant database
website (link below)

http://www.pngplants.org/PNGtrees/
TreeDescriptions

Flower

Fruit/Seed

Source:
https://florafaunaweb.nparks.gov.sg/speci
al-pages/plant-detail.aspx?id=2776

Source:

http://tropical.theferns.info/viewtropical.php?id=Calop

hyllum+soulattri
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19. Enga Province

General information/Overview

1. Location

Enga Province is located in the highlands of PNG and consists of mountain ranges, valleys and large
swamp areas. The Lagaip River links into the Fly River and Coral Sea of Western Province and Lai

River into the Sepik River of East Sepik province and the Bismarck Sea.

Provincial Administration Centre: Wabag
Land area: 1,173,438 ha
Population: 432,045 (2011)
Number of District: 5 (Kandep, Kompiam, Lagaip-Porgera,
Wapenamanda, Wabag)

Number of Local Level Governments (LLGs): 14 LLGs

2. Forest Information

Forest Area: 640,090 ha

Provincial Tree

The provincial tree is ‘Papuacedrus’ (scientifically known as Papuacedrus papuana formerly known as

Librocedrus papuanus) and is commonly found in Lower Montane forest and Montane forest.

Significance of Provincial tree:

It is one of the soft wood species and is an important tree to the people of Enga because of its
various cultural and other uses for instance, timber for homes, furniture, fences, etc. The leaves are
used as decorations in special occasions such as cultural dances or other traditional ceremonies and
as well the leaves are burnt to repel insects, the bark of the tree is prepared and used as flooring for

homes. It is commonly grown as ornaments around homes of many rural communities.
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Scientific name:
Papuacedrus papuana

Family:
Cupressaceae

Common Name/Trade name:
Papuacedrus

Description

A large to sub-canopy tree with straight cylindrical bole. Outer bark is grey or brown to black, texture is
rough, fissured to peeling. Inner bark white, pink or pale brown, fibrous and has sticky pale brown
exudate. Leaves (modified — non true leaves) clustered, opposite, simple, upper surface dull green and
under surface blue-green or dull green. Flowers: male and female flowers on different plants, small
green. Fruit/Seed- reddish brown or bluish green containing 1- 2 seeds.

Tree

Bark

Leaf/Leaves

Source:
http://www.pngplants.org/PNGtrees/Tree
Descriptions/Papuacedrus papuana F Mu

ell Li var papua.html

Source:
https://pnglng.com/media/PNG-LNG-
Media/Files/Environment/Identification-Guide-to-

Flora-and-Fauna-of-Hides-Ridge FINAL.pdf

Note:

Short description was from the PNG Plant
database website (link below)

http://www.pngplants.org/PNGtrees/Tree
Descriptions/Papuacedrus papuana F M
uell Li var papua.html

Flower, fruit/seed

"Papuacedrus papuana (F. Mueller) Li. A-
B. part of branchlet, C. part of branchlet
with fruit, D. fruit, E. part of branchlet
with male cone, F. male cone, G.
microsporophyll, H-I. seeds." (van Royen
1979

Source:
https://www.conifers.org/cu/Papuacedru
s.php

Flower

Fruit/Seed
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http://www.pngplants.org/PNGtrees/TreeDescriptions/Papuacedrus_papuana_F_Muell_Li_var_papua.html
http://www.pngplants.org/PNGtrees/TreeDescriptions/Papuacedrus_papuana_F_Muell_Li_var_papua.html
http://www.pngplants.org/PNGtrees/TreeDescriptions/Papuacedrus_papuana_F_Muell_Li_var_papua.html
https://pnglng.com/media/PNG-LNG-Media/Files/Environment/Identification-Guide-to-Flora-and-Fauna-of-Hides-Ridge_FINAL.pdf
https://pnglng.com/media/PNG-LNG-Media/Files/Environment/Identification-Guide-to-Flora-and-Fauna-of-Hides-Ridge_FINAL.pdf
https://pnglng.com/media/PNG-LNG-Media/Files/Environment/Identification-Guide-to-Flora-and-Fauna-of-Hides-Ridge_FINAL.pdf
http://www.pngplants.org/PNGtrees/TreeDescriptions/Papuacedrus_papuana_F_Muell_Li_var_papua.html
http://www.pngplants.org/PNGtrees/TreeDescriptions/Papuacedrus_papuana_F_Muell_Li_var_papua.html
http://www.pngplants.org/PNGtrees/TreeDescriptions/Papuacedrus_papuana_F_Muell_Li_var_papua.html
https://www.conifers.org/cu/Papuacedrus.php
https://www.conifers.org/cu/Papuacedrus.php
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20. National Capital District

General information/Overview

1. Location

National Capital District (NCD) is located on the southern coast of mainland PNG. The landform is

relatively flat with scattered hills. It is located completely within Central Province and does not share

a common border with any other province.

National Capital:
Land area:
Population:

Number of District:

Number of Local Level Governments (LLGs):

2. Forest Information

Forest Area:

Note: NCD has not selected a Provincial Tree.

Port Moresby

26,114 ha

364, 125 (2011)

3 (Moresby North-East, Moresby North-West,
Moresby South)

8 LLGs

12,442 ha
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21. Hela Province

General information/Overview

1. Location

Hela Province is located in the highlands of PNG and consists of mountain ranges and valleys. The

province was once under the provincial administration of the Southern Highlands province.

Provincial Administration Centre: Tari
Land area: 1,055,593 ha
Population: 249, 449 (2011)
Number of District: 3 (Komo-Magarima, Koroba-Kopiago, Tari-Pori)

Number of Local Level Governments (LLGs): 11 LLGs

2. Forest Information

Forest Area: 633, 156 ha

Provincial Tree

The provincial tree is ‘Brown Pine’ (scientifically known as Podocarpus nerifolius) and is commonly

found in the Altitude forest on uplands, Lower Montane forest and Montane forest.

Significance of Provincial tree:

It is soft wood species and the people of Hela used brown pine for various uses such as timber for the
construction of homes. Culturally, the leaves are used for dressing/decorations by the men during

cultural dances or ceremonies and as well burnt to repel insects.
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Scientific name:
Podocarpus neriifolius

Family:
Podocarpaceae

Common Name/Trade name:
Brown Pine

Description

A large canopy tree with straight cylindrical bole. Outer bark is grey, pale brown, or black with rough,
scaly or flaky, peeling texture. Inner bark red or brown, fibrous with non-sticky colourless exudate. Leaf
is simple, long narrow, spirally arranged, upper surface green and lower surface pale green. Flowers:
male and female flowers on different plant. Flowers: small. Fruit/Seed: a green nut (immature) turns
bluish when mature and contains a single seed.

Tree

Bark

Leaf/Leaves

Source:
http://tropical.theferns.info/viewtropical.
php?id=Podocarpus+neriifolius

Source:
http://www.pngplants.org/PNGtrees/Tree
Descriptions/Podocarpus_neriifolius D Do

n.html

Source:
http://www.pngplants.org/PNGtrees/TreeDescript
ions/Podocarpus_neriifolius D _Don.html

Note:

Short description was from the PNG Plant
database website (link below)

Source
http://www.pngplants.org/PNGtrees/Tree
Descriptions/Castanopsis_acuminatissima
Bl A DC.html

Male Cones

Source:
http://tropical.theferns.info/viewtropical.
php?id=Podocarpus+neriifolius

Flower

Fruit/Seed

Source:
https://florafaunaweb.nparks.gov.sg/Speci
al-Pages/plant-detail.aspx?id=3076

Source:
https://www.flowersofindia.net/catalog/slides/Br
own%20Pine.html

-138 -




"99UINOI BloH 10j pake|dsip SI uonew.Iojul JoLISIJ ON 9ION,

‘90UINOIH BI8H JO J8noopueT] ‘esnpue] ul ebejusdad buimoys pey)d eld

%¥0°0

4 %E'0 z
3

BJUINOUd B|DH Ul S3SSe|) JOAOdpue] dSnpueq Jo %

00000€6

00000¥6
1

sJajowoy
1 "

€€ [44 L
wy L =wo

N

\V

00000
1

seale aJeg ”ND pue[sseI Hwn 153104 BUBUON “o_z.
as pue amnynauby HoD qnis amD 152104 BUBIUO JamoT] _._D
puejssesd suidiegng “_oD uca_uoes”g. spuejdn uo 18104 apMily Mo ”I.

s1an 1abie| p saxye ”m. pueyssesd sud)y ”me 150104 dwemg ;smu_. Sue4 79 SUIE|d UO 158104 BpNIJY MO ”n_.

sasse|) 19A09 pueT pue as() pueT

VWIS VOdVIN

14V

09VIdON

)

00000¥6

T
00000€6

L
000002

(T'T NOISY3IA dVYINISYE LSTH04 2T02) FIONIAOYd V13H 40 dVIN ¥IA0D ANVT ANV NOILYLIDIA

-139 -



‘9102 Je se pajepdn uonew.ioju|
"80UINOI- B[S JO SUOISS82U0D) Jaquil| Buimoys ajqel
pasodoud

¥6°£98°0T
pasodoud

62’855/ 1losoN
SN1vis 3dAL

e
NOISSIDONOD (eu) vauv

viaimingid 91L

€1L

JNVN arNvid

SIsjWO|Y | $

T + 1 s1aAl sabie| g soxe | [ uoISS92U0D
9 4 zL 0
J9A0Q pueT g asnpue seyio[ ] pasodoid[7 Asepunog yusiq
w = wo N N
el ¢ suolejue|d 3sa1o4 Buipnjou| 3s0104[ ] SNjejs uoissaduo) Jaquill  SIBjUSD UONSASIUIWLPY JoUSId ©
%z\ Kay
NOILLVLS
VIWIIVIIVIN cLl
NVayn 1
T4VL o
<
—
9L !

NOLLVLS
09VIdOM

JONIAOYUd V13H 40 dVIN NOISSFONOD d3dNIL




%TT

%SV %EY

%1

9JUINOId Ul Juleslsuo) yaes Jo %

"sjujesysuod 3u183o| ays jo Aue Aq pajoayje
10U S| 1Byl (92UIA0Id J|ND 9YI YUM SI9pJoq S) SaJeyS 1 249Yym)
2auinoad 9yl Jo 1ded ulayinos Syl Ul Sease IWOS due vyl
49NOMOH "%c dn sayew ,9do|S SnoldS, jIym ddulrosd ay3
Ul JU9sa4d SIUIBJISUOD || JO %G SosIudW0d ,apNniil|y Swadlx3,
"9do|S snouas, pue 9pnyyy Lwauixj, Aq paywi 3ulaq
seaJse 9y} 4o Auew yum suoiresado 3uid30| 10npuod 03 3 NIIIP
Sl 31 ‘Ynsas e sy ‘pad3ns pue snouiejunow AJaA S| ‘uoiday
spue[y3iH 8yl ul saduinosd Jaylo By} || I ‘@aulnodd Byl
‘uoi3aJ spuejy3iH u4ayinos ays jo ued Auswuoy Sulsq ‘Asaunod
9yl ul saoulnoad paysijgeisa Ajmau ay) JO SUO S| IdUINOId B|9H

'V4ONd
01 awi} Jo juiod SIyl 18 3|gejlBARUN S| UOIIBWIOU| 12143SIQ B|9H

B3 o e e — A —
0¢ 0C ol 0
wy 0} = wo |

N

¢

sioAly JobieT p oxe mm ado|S snouss w
19A0D pueT B asnpueT Jayio [ ado|s swoaunx3 Zm
suopejue|d 39104 Bulpn|oul }$8104 ] UOIEPUNU| SNOLSS F= PNy SWwalix3

Aay

JONIAOYd V13H ‘NOILONA0YHd ¥IFWIL TVIOHIWNOD OL SINIVHLSNOD

-141 -



22. Jiwaka Province

General information/Overview

1. Location

Jiwaka Province is located in the highlands of PNG and consists of mountain ranges and valleys. The
province was once under the Western Highlands Provincial administration and is well known for its

coffee plantations in particular in the Wahgi Valley.

Provincial Administration Centre: Banz
Land area: 480, 522 ha
Population: 343,987 (2011)
Number of District: 3 (Anglimp-South Waghi, Jimi, North Waghi)

Number of Local Level Governments (LLGs): 6 LLGs

2. Forest Information

Forest Area: 256, 300 ha

Provincial Tree

The provincial tree is ‘Yar’ (scientifically known as Casuarina®® oligodon) and is commonly found at

altitude of 1,000m-2,500m (a.s.l). .

Significance of Provincial tree:

It is a hardwood species and cultivated as a shade tree for subsistence agriculture or single cash crop,
for instance coffee but it has the ability in nitrogen fixing in particular for soil nutrients. Yar is commonly
used by the people for various uses such as timber for the construction of homes, footbridges, fences
and etc.. The leaves are used for decorations for special occasions such as cultural dances and
traditional ceremonies. The leaves are also burnt to repel the insects. The tree is planted around homes

as ornamentals.

13 There are two types of Casuarina species in PNG; C, oligodon is common in the highlands and C. equisetifolia
is found along the coasts or lowlands.
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Scientific name:
Casuarina oligodon

Family:
Casuarinaceae

Common Name/Trade name:
She Oak/Yar

Description

A medium to large tree commonly grown in the highlands. Outer bark is grey-brown, fissured, peels off
and inner bark is red. Leaves (modified — non true leaves) in whorls with six leaf scales on each whorl.
Male spikes (long) at the end of branchlets with flower consisting of four scales and female flowers are
red with cylindrically shaped (short) cones. The fruits (cones) are green to brown in colour which
contains over 20 grey or yellow-brown winged seed.

Tree

Bark

Leaf/Leaves

Note:

Short description
Source:
http://www.fiapng.com/Nursery techniq

Flower

Fruit/Seed

ues.pdf

Photo source (Tree, bark, leaves, flower
and fruit): WAndasua, Acting Area
Manager, Area Office-Highlands, Goroka,
Eastern Highlands Province
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