5.0 Identification of Biodiversity Values
and Impacts
5.1

Biodiversity Studies in the Upstream Project Area

A comprehensive description of the biodiversity of the Upstream Project Area is provided in the EIS. Prior to
the development of the Kutubu Petroleum Development Project, the Kikori River basin was one of the major
biodiversity unknowns in PNG. In the 1970s, the southern karst was identified as one of the areas most in need
of botanical exploration (Prance, 1977; Stevens, 1989; Johns, 1993) and the Kikori River basin and adjacent
uplands was ranked among the 16 major terrestrial unknowns in PNG (Sekhran & Miller, 1994).
Following the Kutubu Petroleum Development
Plate 5.1: The Maruba River at Deviation Camp
Project and the establishment of the KICDP, WWF
carried out many biodiversity surveys in the Kikori
River basin. Since 1995, they have amassed a large
database from 70 sites over many expeditions within
the area, which has resulted in 35 publications and
reports. References to these surveys with details
of their location, timing and biological focus are
presented in Appendix 1 to the EIS. These data were
available for a biodiversity analysis of the Upstream
Project Area but areas north of the oil fields, including
Hides, had not been biologically explored to any
significant extent by WWF, and the inclusion of gas
developments at Juha brought the Project out of the
Kikori River drainage and into mostly uninhabited
and previously biologically unexplored areas in the headwaters of the Strickland River drainage. Esso Highlands
Limited therefore commissioned a further series of eight surveys, the Project surveys, specifically to enhance
data in the northern part of the Upstream Project Area. These latter surveys were carried out independently of
the WWF surveys by biodiversity scientists with extensive experience in PNG and with over 75 New Guinea
expeditions between them12.
The combined data from the WWF surveys and the Project surveys were analyzed to produce 10 independent
assessments of the flora, mammals, birds, reptiles and amphibians of the Upstream Project Area and are
included in Appendix 1 to the EIS.

5.2	Identification of Biodiversity Values
Based on the surveys conducted over the past 15 years, biodiversity values are defined for the Upstream Project
Area as a whole. These biodiversity values form the basis of the avoidance, mitigation and monitoring measures
described in this Biodiversity Strategy. The protection and conservation of these values will take place at three
levels: (i) the large scale, which is the entire Upstream Project Area; (ii) the medium scale, which is represented
by particularly valuable areas called ‘priority ecosystems’; and, (iii) the small local-scale which are sensitive
habitats referred to as ‘focal habitats’. This section describes the biodiversity values in the Upstream Project
Area as well as the three scales of management.
5.2.1	The Upstream Project Area as a Whole
The Upstream Project Area ranges from sea level to 3,368 meters altitude and covers the entire Kikori River
basin and part of the upper Strickland River drainage. It encompasses diverse geologies, geomorphologies, soils
and habitats and there is a great heterogeneity in biodiversity composition and ecology and hence a variable
sensitivity to impacts. ‘Bioregions‘ of the Upstream Project Area based on landscape, geology, climate and
ecological communities are shown in Figure 5.113.
The team spent a total of two and a half months in the field from helicopter-serviced survey camps in remote montane jungles. Three
of the scientists were also key staff in the previous WWF biodiversity surveys.
13
The bioregions have notional boundaries, with the centres of the bioregions having the core bioregion features, and bioregions
blending into each other at the boundaries.
12
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Figure 5.1:    Bioregions of the Upstream Project Area
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Plate 5.2:    Epiphytes in lower montane small crowned
As described below, the biodiversity values of the
forest with Nothofagus
Upstream Project Area are as follows: (i) extensive
intact forest, (ii) high floristic diversity, (iii) high
faunal diversity, (iv) endemic species, (v) unique
assemblages of species, (vi) species of conservation
concern and (vii) biodiversity of importance to local
communities for resource use and cultural and
spiritual purposes.

5.2.1.1	Extensive Intact Forest
Virtually the entire Upstream Project Area is forested,
with structure and floristics being influenced by
altitude, climate, topography, soils, geology, degree
of water logging and disturbance regime. Tree size,
leaf size and crown size decrease with increasing
altitude, although trunk sizes of individual trees can still be great in mid-altitude zones. Species diversity of
Box 5.1:    Habitat dynamics
The dynamics of all the forests in the Upstream Project Area are determined by disturbance.
Gap Phase Dynamics – occurs where individual tree deaths produce small canopy gaps (1 hectare or less) and seedlings and
saplings that have stayed quiescent in the shade of the understory are ‘released’ and grow up to fill the gap. There is an element
of chance in which particular species fills the gap, and this is one mechanism that maintains the high diversity in tropical
forests. Gaps form all the time and produce continuous low-level disturbance.
Old landslides, Baia River

The need for disturbance in tropical forests tends to make them resilient to
human-induced disturbance, but the extent, type and duration of disturbance
is critical. Short-term, small-scale disturbances can mimic natural gap phase or
small-scale catastrophic dynamics. However, major changes to natural dynamics
result in system collapse or forest conversion. This can be brought about by largescale clearing, continuous small clearings fragmenting the forest, disturbances
being too frequent, fire, weeds and/or disease gaining a foothold, or hydrology
being altered. Human behavior promoting clearing and fire is the single biggest
factor influencing forest loss in PNG (Rogers, 2005).

Catastrophic Dynamic Regimes – are common in PNG. When large disturbances,
such as landslides, floods, fire, frost, drought or clearing, devastate large areas of
forest, the area usually regenerates through successional processes. Where the disturbance has exposed large areas of mineral
soil, species that can germinate in such conditions and thrive in full sun are favored over species that need more organic soils
and cannot tolerate open conditions. The Baia River area and the Homa region are examples of unstable landscapes driving
forest succession. Catastrophic disturbances, while a force for maintenance of some forests, can also produce ecosystem
collapse and convert an area to some other habitat type, usually grasslands or scrublands. Rogers (2005) gives several examples
of catastrophic events that have eliminated forest in certain locales.
Fire – is a potent force in rainforest dynamics and even the wettest tropical forests
can burn during drought years. Swamp forests on peat are sensitive to fire. In
most forests, fire and/or extensive clearing can allow grasses and other flammable
species to invade. Such species will carry fire indefinitely if there are continuing
sources of ignition (people, lightning), and permanent grassland can result. Large
areas of the grasslands in the highlands were generated this way (Rogers, 2005).

Fire scar in Nothofagus forest near
Benaria

Fire has had a considerable impact on PNG’s forests, from the lowlands to the
subalpine zone. The climatic conditions for severe fire occur about once each
decade; however, there is no evidence to suggest that a single area of forest can
survive repeated burns at this frequency. Although extensive areas of lowland
forests may have originated from past catastrophic fires, such fires may occur once
every 100 years or more. With increased population pressure across mainland New
Guinea, the risk of repeated fires will increase as will the potential for conversion to
permanent grasslands, as has occurred across large areas of the highlands.
21
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Figure 5.2:    Distributions of broad vegetation groups within the Upstream Project Area
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trees tends to decrease with increases in altitude until the tree line is reached. While trees at all altitudes are
generally festooned with epiphytes, the cooler, wetter and foggier climates of uplands favour epiphytes, ferns,
certain conifers, cool-adapted, broad-leaved trees and mosses.
Seventy-five vegetation types or complexes are mapped by the PNG
Forest Inventory Mapping System (FIMS) within the Upstream Project
Area and have been grouped into 21 broad vegetation groups (BVGs) in
the EIS (Figure 5.2 and Appendix 4).

Plate 5.3:

Begonia pseudobotrys

5.2.1.2	High Floristic Diversity
Floristic diversity is high and some 6,000 to 12,000 species from over
150 families of plants may occur. Orchids may be the most speciose
family with 342 species recorded in the vicinity of Kutubu alone.
Epiphytes and ferns dominate in many areas and there may be more
epiphyte and fern species in the Upstream Project Area than tree
species. Epiphytes make up 75 percent of the floristic diversity in upland forests.
Plate 5.4:

Lithocarpus rufovillosus

5.2.1.3	High Faunal Diversity

Using the combined data from the Project and the WWF surveys, there
are 3,957 locality records of 702 species of terrestrial mammals, birds,
reptiles and amphibians. One
Plate 5.5: Ficus arfakensi
hundred thirty-two species of
mammals were recorded and a
further 28 bat species could occur;
46 (35 percent) of the recorded
species are bats and 50
(38 percent) are rodents. After
rodents and bats, the most speciose groups are the 11 species of
possums, 8 species of macropods, the 6 cuscuses, and 7 marsupial
carnivores.
The richest bioregions for mammals are the Western Volcanics and the
Eastern Uplands Volcanics/Karst. They include the optimal altitudinal
Plate 5.6: Rhododendron
belt and have some areas of volcanic soils with more productive forest.
The Northern Montane Karst is above the optimal mammal elevation
belt and the fauna there is depauperate Plate 5.7: Nyctimene aello
in rodents but has a high diversity of
marsupials. In general, the number
of species of arboreal marsupials
increases with altitude but, by contrast,
that of bats declines, particularity the
flying foxes (Pteropodidae). While many
non-volant mammals frequent the forest
interior, data from the Project surveys
showed fewer species of insectivorous bats use the interiors of rainforest than
expected. Instead, forest edges, the edges of rivers and major clearings or
open areas are primary habitats for insectivorous bats.
There are 402 known bird species in the Upstream Project Area and a further
131 species could occur. Parrots, pigeons, honeyeaters and birds-of-paradise
are the largest families and between them account for over 28 percent of the
total species in the Upstream Project Area. Both the lowlands and
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