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Background

Papua New Guinea National 
Marine Gap Analysis

The Papua New Guinea (PNG) draft Protected 
Areas Policy was developed to guide the 
implementation of PNG�s commitment under 
the Convention on Biological Diversity (CBD) to 
establish a �comprehensive, effectively managed 
and ecologically-representative national system of 
protected areas�. PNG�s Department of Environment 
and Conservation (DEC), with assistance from the 
Australian Government, The Nature Conservancy, 
CSIRO and the University of Queensland, is currently 
undertaking a national marine gap analysis aimed at 
identifying and addressing ecological gaps in their 
marine protected area (MPA) system, and identifying 
areas of conservation interest for protected area 
planning, environmental impact assessment and 
other management and conservation activities. 

The CBD Program of Work on Protected Areas 
(PoWPA), adopted by the 7th CBD Conference of 
Parties in 2004, identi�ed a range of actions to 
address impediments to implementing protected 
areas. Included in this, Action 1.1.5 aims to complete 
protected area gap analyses at national and regional 
levels based on the requirements for representative 
systems of protected areas that adequately conserve 
terrestrial, marine and inland water biodiversity 
and ecosystems. 

Based on the CBD requirements and activities, 
the [draft] PNG Protected Area Policy articulates 
the principles of comprehensiveness, adequacy, 
representativeness and resilience (CARR) as the 
basis for the development of a national protected 
area system.

The purpose of this regionalisation is to classify the 
large and diverse marine environment of PNG into 
regions that can be used to apply the CARR principles 
to the gap analysis, particularly regarding: including 
representative examples of focal biodiversity across 
biological scales (species and ecosystems) to capture 
the full array of biodiversity in the protected area 
system; and including suf�cient examples of species 
and ecosystems within a protected area network 
to capture genetic variation and protect against 
unexpected losses.

Executive summary

Papua New Guinea�s Department of Environment 
and Conservation is currently undertaking a national 
marine gap analysis to contribute towards their 
commitment under the Convention on Biological 
Diversity to establish a �comprehensive, effectively 
managed and ecologically-representative national 
system of protected areas.�  The gap analysis will 
identify conservation priorities throughout Papua 
New Guinea�s marine area to inform protected area 
planning, environmental impact assessment and 
other biodiversity conservation interventions.

This regionalisation of Papua New Guinea�s marine 
environment was developed to assist with this 
process. This analysis builds on previous marine 
regionalisations that were completed to delineate 
ecologically distinct areas for conservation in the 
Coral Triangle (Green and Mous 2008, Veron et 
al. 2009, 2011) and around the world (Spaulding et 
al. 2007). 

Our regionalisation identi�es �ve ecoregions and 21 
shelf bioregions (nested within ecoregions) in Papua 
New Guinea�s marine waters. These ecoregions and 
bioregions will be used to apply CARR principles to 
the national marine gap analysis for deep and shallow 
water habitats respectively. 

While this regionalisation was based on best 
available information, it was a desktop exercise that 
relied on expert opinion regarding the biophysical 
characteristics of the area. Thus it will require �eld 
validation and re�nement over time. 
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Figure 1. Ecoregions and functional seascapes within the Coral Triangle scienti�c boundary (red 
dotted line: Veron et al 2009, 2011) as de�ned by Green and Mous (2008) based on a range of 
biophysical characteristics for all marine areas (particularly nearshore, shallow water habitats such 
as coral reefs). 
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To delineate PNG�s marine ecoregions, we started 
with those identi�ed during previous planning 
processes that focused on a range of biophysical 
characteristics (Spalding et al. 2007, Green and 
Mous 2008: Figures 1�2), and re�ned them to take 
more oceanographic processes (currents, gyres, 
etc) and physical features (e.g. islands and deepsea 
sea�oor features such as trenches and ridges), and 
the interactions among them, into account. 

Thus we determined that PNG�s national marine 
waters comprise all or part of �ve large scale 
ecoregions (Figure 4) that includes: two ecoregions 
(the Bismarck Sea and Solomon Sea) that are entirely 
located within PNG�s sole jurisdiction; and three 
ecoregions that extend into other jurisdictions 
(portions of the Paci�c Warm Pool, the Coral Sea, 
and the Arafura Sea). 

We then modi�ed the ecoregion boundaries to: 
ensure that the entire Planning Area (see above) 
was included within these �ve ecoregions; and 
exclude areas within ecoregions that lay outside the 
Planning Area (see above). Where PNG ecoregions 
only comprise a component of broader ecoregions 
that extend beyond the planning area, we gave them 
names that re�ect this i.e. the Southwest Paci�c 
Warm Pool, the Northern Coral Sea and the Eastern 
Arafura Sea. 

Our revised ecoregions are presented in Figure 4, and 
each of the �ve ecoregions is described in Table 1.

Shallow water bioregions 

We delineated 21 bioregions for PNG�s shallow 
marine areas (200m deep or less) by re�ning and 
expanding on the functional seascapes previously 
described by Green & Mous (2008). Green & Mous 
(2008) de�ned these functional seascapes as �areas 
within a wider ecoregion within which there is 
some geographic or ecological distinctiveness, but 
over a smaller area that may be more suitable for 
the application of management measures such as 
MPA networks�. The boundaries of these functional 
seascapes were delineated based on expert opinion 
regarding geographic integrity, connectivity, 
environmental factors, and shared ecological 
characteristics of shallow water habitats (primarily 
coral reefs, mangrove forests and seagrass beds) 
and species. 

A marine regionalisation 
for Papua New Guinea

Planning area

Although primarily an ecological analysis, this 
regionalisation focuses on all of the marine areas that 
PNG has sole jurisdiction over (Figure 4). Thus where 
ecologically distinct areas extend into areas that 
PNG does not have (sole) jurisdiction over [such as 
waters of adjacent nations and jointly managed areas 
(i.e. the Torres Strait Protected Zone Joint Authority 
area)], these areas are excluded from the analysis 
and boundaries are drawn as far as the outer limit of 
PNG�s Exclusive Economic Zone (EEZ).

Delineation between shallow and 
deepwater areas

To account for the differences in ecology and 
management of shallow and deepwater marine 
areas, a distinction is drawn between shallow and 
deepwater areas based on the 200 meter (m) isobath 
derived from the General Bathymetric Chart of the 
Oceans (GEBCO). We used this isobath, since it is 
widely used as a proxy for the continental shelf 
edge that often corresponds to a dramatic ecotone 
(transition) between shallow and deep water habitats 
(see Spalding et al. 2007). 

Ecoregions

For this analysis, we adopted the de�nition for marine 
ecoregions from Spalding et al. (2007) as Areas 
of relatively homogeneous species composition, 
clearly distinct from adjacent systems. The species 
composition is likely to be determined by the 
predominance of a small number of ecosystems and/
or a distinct suite of oceanographic or topographic 
features. The dominant biogeographic forcing agents 
de�ning the ecoregions vary from location to location 
but may include isolation, upwelling, nutrient inputs, 
freshwater in�ux, temperature regimes, exposure, 
sediments, currents, and bathymetric or coastal 
complexity. In ecological terms, these are strongly 
cohesive units, large enough to encompass ecological 
or life history processes for most sedentary species. 





12

Heap, A.D., Sbaf�, L. (2008) Composition and 
distribution of seabed and suspended sediments in 
north and central Torres Strait, Australia Continental 
Shelf Research, 28, pp. 2174�2187

McKinnon, A.D., Williams, A., Young, J., Ceccarelli, 
D., Dunstan, P., Brewin, R.J.W., Watson, R., 
Brinkman, R., Cappo, M., Duggan, S., Kelley, R., 
Ridgway, K., Lindsay, D., Gledhill, D., Hutton, T., 
Richardson, A.J. 2014 Tropical Marginal Seas: 
Priority Regions for Managing Marine Biodiversity 
and Ecosystem Function. Annual Review of Marine 
Science  6:17.1�17.23

Skewes, T., Kinch, J., Polon, P., Dennis, D., Seeto, P., 
Taranto, T.,Lokani, P., Wassenberg, T., Koutsoukos, 
A, Sarke, J. Manson, F. (2003) Distribution and 
abundance of reef resources in Milne Bay Province, 
Papua New Guinea: Analysis of environmental data. 
CSIRO Division of Marine Research Final Report, 
Cleveland Australia.

Skewes, T. Lyne, V. Butler, J., Mitchell, D., 
Poloczanska, E., Williams, K., Brewer, D., McLeod, I., 
Rochester, W., Sun, C., and Long, B. 2011. Melanesian 
coastal and marine ecosystem assets: assessment 
framework and Milne Bay case study. CSIRO Final 
Report to the CSIRO AusAID Alliance.

Spalding, M.D., Fox, H.E., Allen, G.R., Davidson, 
N., Ferdana, Z.A., Finlayson, M., Halpern, B.S., 
Jorge, M.A., Lombana, A., Lourie, S.A., Martin, 
K.D., McManus, E., Molnar, J., Recchia, C.A., 
Robertson, J. 2007. Marine ecoregions of the world: 
a bioregionalization of coastal and shelf areas. 
BioScience 57(2): 573�583. 

Veron, J.E.N., DeVantier, L.M., Turak, E., Green, 
A.L., Kininmonth, S., Peterson, N. 2009 Delineating 
the Coral Triangle. Galaxea, Journal of Coral Reef 
Studies 11: 1�10

Veron, J.E.N., DeVantier, L.M., Turak, E., Green, 
A.L.,  Kininmonth, S., Stafford-Smith, M.,  Peterson, 
N. 2011 The Coral Triangle In: Dubinsky, Z. and 
Stambler, N. (eds) Corals Reefs: An Ecosystem 
in Transition�. 

References

Allen, G.R. 2007 Conservation hotspots of 
biodiversity and endemism for Indo-Paci�c coral reef 
�shes. Aquatic Conservation Marine and Freshwater 
Ecosystems 18: 541�556.

Atkinson S., Esters N., Farmer G., Lawrence K., 
McGilvray F. 2011 The Seascapes Guidebook: How 
to Select, Develop and Implement Seascapes. 
Conservation International, Arlington, Virginia, 
USA. 60 pp.

Ceccarelli, D.M., McKinnon, A.D., AndrØfouºt, S., 
Allain, V., Young, J., Gledhill, D.C., Flynn, A., Bax, 
N.J., Beaman, R., Borsa, P., Brinkman, R., Bustamante, 
R.H., Campbell, R., Cappo, M., Cravatte, S., D�Agata, 
S., Dichmont, C.M., Dunstan, P.K., Dupouy, C., Edgar, 
G., Farman, R., Furnas, M., Garrigue, C., Hutton, T., 
Kulbicki, M., Letourneur, Y., Lindsay, D., Menkes, 
C., Mouillot, D., Parravicini, V., Payri, C., Pelletier, B., 
Richer de Forges, B., Ridgway, K., Rodier, M., Samadi, 
S., Schoeman, D., Skewes, T., Swearer, S., Vigliola, L., 
Wantiez, L., Williams, A., Williams, A., Richardson, 
A.J., 2013. The coral sea: physical environment, 
ecosystem status and biodiversity assets. Adv. Mar. 
Biol. 66, 213�290.

Green A.L. & Mous P.J. 2007. Delineating the Coral 
Triangle, its ecoregions and functional seascapes. 
Report based on an expert workshop held at the 
TNC Coral Triangle Center, Bali Indonesia (April 
� May 2003), and subsequent consultations with 
experts held from 2005 to 2007. Version 4.0 
(August 2007). Report from The Nature Conservancy, 
Coral Triangle Center (Bali, Indonesia) and the Global 
Marine Initiative, Indo-Paci�c Resource Centre 
(Brisbane, Australia). 1817 pp. 

Green, A.L., Mous, P.J. 2008 Delineating the Coral 
Triangle, its Ecoregions and Functional Seascapes. 
Version 5.0. The Nature Conservancy Coral Triangle 
Program Report 1/08, 44 pp. Weblink: https://
www.conservationgateway.org/Files/Pages/
delineating-coral-triangl.aspx

Harris, P.T., Macmillan-Lawler, M., Rupp, J., Baker, 
E.K. (2014) Geomorphology of the oceans, 
Marine Geology. http://dx.doi.org/10.1016/j.
margeo.2014.01.011


















