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FORWARD 
 
The Event 
 
The 2nd Geoscience Convention with the theme “The Way Forward: Harnessing Inclusive Opportunities through 
Geoscience for Greater Socio-Economic Development”, was convened successfully, on 27 September 2019. The 
event was co-hosted by the Earth Science Division, School of Natural and Physical Sciences, University of Papua 
New Guinea (UPNG) and the Mineral Resources Authority. 
 
More than 70 people attended the event. Mr Jerry Gary, Managing Director, Mineral Resources Authority, gave 
the opening remarks and opened the event. He emphasized that “the more rocks a geologist sees the better the 
geologist becomes” and the current global trend where technology is progressing to take over the work of the 
geologist.  
 
Professor Frank Griffin, Vice Chancellor, University of Papua New Guinea gave the final remarks towards the end 
of the program, in an afternoon session. He closed the event. 
 
Due to time limitations, only eight speakers gave their presentations. The eight speakers spoke on various and 
interesting topics, both completed and ongoing work and included: medical geology and environmental 
sustainability interventions in the alluvial gold assessment (Kainantu District, EHP); the geology, mineralogy and 
geochemistry of an active felsic-hosted hydrothermal system, Eastern Manus Basin (Ocean Drilling Program Leg 
193 preliminary report); and the sedimentology of the Otibanda Formation (Wau-Bulolo region).  
 
The afternoon session was conducted at the UPNG Drill Hall. At that venue, attendees were asked to join in for 
lunch and refreshments. The evening program saw final year geology students introducing themselves to the 
industry people and potential employers. Industry personnel spoke, including those from government 
organisations - giving encouragements to students, as well as challenges they would encounter when they leave 
school. It was generally a meet-and-greet session, and all went very well. 
 
Like the inaugural event in 2018, many thought this year’s event would not be possible, but it occurred. All are 
looking forward to hosting bigger and better events in the future if stakeholders and sponsors continue to 
support the occasion. 
 
The abstracts/summaries are included in this volume. It contains all the presentations (PPTs in PDFs in a separate 
folder). The third convention is in plan for next year, and all proceedings from that event will be captured in the 
third volume. Some attendees and sponsors have asked to be notified including other stakeholders in advance of 
future events. This has been acknowledged and would be taken into account for future events. 
 
SPONSORSHIP 
 
The sponsors for the Second Geoscience Convention were: The University of Papua New Guinea, Mineral 
Resources Authority, PNG Chamber of Mines and Petroleum, Porgera Joint Venture, and Earth Science Division, 
School of Natural and Physical Sciences (UPNG). The Organising Committee of the 2019 Geoscience Convention is 
very grateful for these support, for without this sponsorship, the event would not have been possible. 
 
ACKNOWLEDGEMENTS 
 
The organising Committee of the 2nd Geoscience Convention are very grateful for the sponsors who made it 
possible to stage this event. The sessions’ chairmen, presenters, attendees and other stakeholders including 
industry representatives, government, academic, staff and students of the Earth Science Division are also 
acknowledged. Hopefully next year’s event (the Third Geoscience Convention) will be a much bigger and better 
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one, where the number of supporters/sponsors, attendees and presenters are expected to be higher than this 
year’s event. It is planned to be a formal two-day event. 
 
FUTURE PLANS 
 
The Launch of Institute of Geoscientists of Papua New Guinea (IGPNG) 
 
PNG’s economy depends mostly on non-renewable resources. PNG geoscientists are at the forefront of this 
industry. It is time to look seriously at ways to regroup geoscientists in the country and take stock of PNG’s own 
human resources, including PNG’s professional well-being and future outlook. On that note, register a PNG-
specific geoscience organisation has been registered with Investment Promotion Authority (IPA).  
 
The name “Institute of Geoscientists of Papua New Guinea” (IGPNG) was chosen for the organisation’s name. Its 
logo is shown below, which was selected among other entries, as the winning logo after a competition by public.    
 

 
 
The organisation will be officially be launched towards the end of this year or early next year. The time and 
venue for the launching will be advised in the organisation’s web site. Future such events such as the Geoscience 
Conventions would be hosted by this organisation, apart from its other functions. 
 
2020 Geoscience Convention 
 
The third Geoscience Convention will be hosted by IGPNG. A brochure and related information will be posted on 
the IGPNG’s website (website: www.igpng.org). For more information contact: admin@igpng.org  
 
  

http://www.igpng.org/
mailto:admin@igpng.org
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EXPANDED ABSTRACTS AND SUMMARIES OF PAPERS 
 
Paper PA01-IGPNG-2019 
TITLE: CHALLENGES IN GEOSCIENCE EDUCATION IN PNG AND CHARTING A WAY FORWARD  

 
Dr. Harisson Gedikile 
Earth Sciences Division, SNPS, The University of Papua New Guinea. Email: hgedikile@upng.ac.pg 
 
ABSTRACT 
 
The Earth Science Division (ESD) in the School of Natural and Physical Sciences at the University of Papua New 
Guinea came a long way that started in the mid-1970s. It now needs to re-evaluate itself to ensure it is in line 
with the changing local and global visions, objectives and priorities. The principal among these include climate 
change, sustainable development of natural resources and the environment in which they are operated in. 
 
ESD’s vision is to be leading provider of earth scientists in Papua New Guinea (PNG) and the Pacific, and its 
mission is to deliver quality geological education, research and geological services to advance PNG and the world 
for sustainable development. However, there are challenges in geoscience education.  
 
Current challenges faced by ESD is insufficient annual operational budget allocation with no funds for research 
and lack of modern research equipment. The Division has been operating without field support vehicle since 
February 2019. Staffing in the Division is added challenge. 
 
A further challenge by ESD in the last couple of years is finding space for its Year 3 industrial training. The Division 
is now appealing to the mining and petroleum and associated companies, and relevant government departments 
and agencies for support, to ensure that the students industrial training program is kept running. 
 
The way forward is strengthening collaboration between partners – government (ESD, UPNG, relevant 
departments and agencies), industry and non-government organisations. These can be approached in several 
ways, however, foremost is collaborative research, pool together resources and sharing ideas. In this way, 
geoscientists can a lot more than what is currently done. Some new areas that can be looked at including agro-
geology, geo-heritage, geo-tourism and alternate sources of energy.  
 

********************************* 
 
Paper PA02-IGPNG-2019 
TITLE: UNEARTHING TEPHRA DEPOSIT, AND PETROLOGICAL TRACE OF SUBVOLCANIC MAGMA DYNAMICS OF 
TWO ACTIVE INTRA-CALDERA VOLCANOES, NORTH OF RABAUL VOLCANIC COMPLEX, PAPUA NEW GUINEA 
 
Lloyd Singura 
Earth Sciences Division, SNPS, University of Papua New Guinea 
 
ABSTRACT 
 
This study aims to characterise tephra and identify subvolcanic magma dynamics of the 300-700 years BP silently 
active Rabalanakaia volcano, in conjunction to the restless Tavurvur < 7 kilometres apart, at the northern tip of 
Rabaul Volcanic Complex, Papua New Guinea. Deducing an understanding of these two active volcanoes from 
their eruptive products by mineral chemistry and geochemical means are vital to acquiring knowledge of active 
intra-caldera volcanic behaviours. Rabalanakaia has been silent after its last activity 700 years ago. Tavurvur on 
the other end, after its 1878 initial recorded activity, has been restless in the last 100 years with plinian/sub-
plinian and strombolian eruptions occurring in 1937, 1994, 2006 and 2014 with intermittent activities almost tri-
annually.  
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Eight tephra horizons were sampled opposite the Japanese Peace Memorial (JPM) < 2 km kilometres southwest 
of the Rabalanakaia crater in Rabaul. Tavurvur samples were sampled at the old Rabaul airport (ORA-1994 
eruptive), at Matupit Island (1937) eruptives and the 2014 violent strombolian scoria bombs at the summit. 
Seven units of the JPM samples are tholeiitic basalts showing progressive Fe enrichment successively with 
evolved mafics that grades into the calc-alkaline andesitic unit 8 at the top of the column. Tavurvur on the other 
hand showed an inversed system of increasing mafic minerals. Its 1937 and 1994 tephra had an olivine free low 
anorthite (andesine/labradorite) eruptives to olivine enriched high bytownite anorthite in 2014 products 
indicating an influx of mafic-felsic magma interaction creating a mixed product of calc-alkaline olivine bearing 
basaltic andesite to andesite.  
 
We concluded that isolated magma mechanism exists below each volcano. Rabalanakaia eruptives reveal crystal 
fractionation and evolution of tholeiitic basalt to andesite. Magma mixing was obvious of the Tavurvur eruptives 
revealing interactions of mafic and felsic magma. It goes on to provide perceptions as to why Rabalanakaia is so 
silent compared to Tavurvur. 
 
The following accompanying figures highlight some of the findings in this quest of the Rabaul caldera and intra-
caldera complex. Figure 1 shows where on earth the study field is located. Figure 2 and Figure 3 show the 
mineral succession of the eruptives through time and the last illustration (Figure 4) is our deduced model derived 
from our study to explain the possible scenario below Tavurvur and Rabalanakaia volcanoes north of the volcanic 
complex. It depicts the isolation of Rabalanakaia to Tavurvur and Vulcan volcanoes. 
 

 

Figure 1.  Location of Rabaul in the world. It is a well-known volcano in the Asia Pacific region given its restless 
intra-caldera volcanic activities. (Left image courtesy of Johnson et al., 2010). 

Looking closely at the next two image one can realise the chemical change up sequence of the Rabalanakaia 
mineral assemblages (Figure 2). The mafic minerals tend to diminish upstairs and SiO2 enriched. MgO shows an 
opposing trend to the SiO2 intake in the successive units.  
 
Tavurvur on the other end shows an inverse of Rabalanakaia. It shows an increasing mafic intake. The 1937 
eruptives shows less mafic but as time went on, the mafic become enriched, for example, a shift from an olivine 
rare eruptive to olivine enriched eruptives of 2014 (Figure 3). 



P a g e  | 7 

 

 

 

Figure 2. Tephra units and mineral succession of the Rabalanakaia eruptives. Left An# of Pl and Mg # of Px and Ol 
variation up sequence. Right is the SiO2 and MgO variations up-sequence showing increasing SiO2 and depleting 
MgO. 

 

 

Figure 3. Tephra units and mineral succession of the Tavurvur eruptives of 1937, 1994, and 2014. Left An# of Pl 
and SiO2 variation up-sequence. Mg # of Px and Ol variation up sequence is shown on the right. Note the 
decrease in SiO2 and the increase in mafics upwards. 
 
The opposing trends of mineral occurrence or mineral assemblage up sequence from the eruptives of these two 
volcanoes lead to the idea that the two volcanoes have isolated magma dynamics. Whilst Tavurvur is known for 
magma mixing activities, Rabalanakaia remain isolated where we found it to be undergoing crystal fractionation 
of which the magma chamber is an isolated system from that of Tavurvur and Vulcan (Figure 4). 



P a g e  | 8 

 

 

Figure 4. Subvolcanic magmatic model under Tavurvur and Rabalanakaia north of the Rabaul volcanic complex. 
We suggest Rabalanakaia remain isolated from the mixing model under Vulcan and Tavurvur.  

********************************* 
 
Paper PA03-IGPNG-2019 
TITLE: MEASURED RESOURCE MODEL GENERATION, PORGERA GOLD MINE 

 
Daniel Hasimani 
Underground geology, Porgera gold mine 
 
ABSTRACT 
 
The underground section of the Porgera gold mine operated by the Porgera Joint Venture has 16 members on 
staff. It has one drill rig (two to be added soon) and two vehicles. We oversee all underground grade control 
functions. These functions include: mapping and sampling, development control, grade control diamond drilling, 
QAQC of data, GC block modelling and underground mine to mill reconnaissance.  
 
The fundamentals must be done well. Up until the present day this year, 98% faces were mapped and sampled. 
The backs and wall on level plans and sections were mapped. That is, everything is mapped. The maps were 
digitized by draftsman and then digitized level plans were produced. Paper interpretations were produced. The 
end result is the mapping and the visual geology are used in the interpretation. The mapping is also used in the 
resource estimation. Then a block model is produced and this can be viewed in both plan and section.  
 

********************************* 
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Paper PA04-IGPNG-2019 
TITLE: MEDICAL GEOLOGY AND ENVIRONMENTAL SUSTAINABILITY INTERVENTIONS IN THE ALLUVIAL GOLD 
RESOURCE ASSESSMENT, KAINANTU DISTRICT, EASTERN HIGHLANDS PROVINCE 
 
Dulcie Saroa 
Geological Survey Division, Mineral Resources Authority 
 
ABSTRACT 
 
Medical Geology is a new geoscience intervention. It deals with the study of the natural environmental 
contaminants from natural geological processes such as landslides, floods, volcanic ash, amongst others that 
affect the health of people, animals and plants.  
 
The Kainantu area has been promoting alluvial mining and mineral exploration. A pilot study on the Kainantu 
alluvial gold resource assessment has shown that a more holistic and integrated development approach has to 
be taken on mineral investigations. The anomalous mercury (Hg) and arsenic (As) distribution in the area are 
indicators to health hazards due to these metal-mineral assemblages. This warrants geomedical research 
(medical geology research) to identify health outcomes. 
 
Although, medical geology is an untapped field. It promotes geoscience diversity and inclusion. Appropriate 
government interventions are needed to create geoscience pathways and inclusion. Further, aligned university 
programs to meet sectorial needs, such as health and environment, for inclusive economic and sustainable 
growth.  
 
For future planning it is recommended that ongoing awareness to be undertaken on the essence of medical 
geology and its contribution to environmental sustainability and health outcomes. It is seen that 
geologists/geoscientists’ roles to be fully appreciated as they are on call to examine the viability of the earth to 
sustain life. Inclusion of medical geologist roles in health and environmental sectors (including climate change) is 
necessary. However, stakeholders engagement – collaborative partners such as governments and institutions will 
make it happen, hence they must work together. 
 

********************************* 
 
Paper PA05-IGPNG-2019 
TITLE: AN OVERVIEW OF THE GEOLOGY, MINERALOGY AND GEOCHEMISTRY OF AN ACTIVE FELSIC-HOSTED 
HYDROTHERMAL SYSTEM, EASTERN MANUS BASIN FROM LEG 193, OCEAN DRILLING PROGRAM  
 
John K. BANDA 
Earth Science Division, SNPS, The University of Papua New Guinea 
 
ABSTRACT 
 
The Manus Basin occupies a back-arc position relative to present-day subduction on the New Britain trench to its 
south (Fig 1). Creation of new oceanic crust occurs at the Manus spreading centre and at smaller segments to its 
west. Major transform faults are somewhat oblique to the spreading segments (Fig 2). 
 
The eastern Manus rift zone is a pull-apart structure between two of the major transform faults. It is underlain by 
thinned older tertiary arc crust, equivalent to exposures on New Ireland and New Britain submarine volcanism in 
the eastern Manus rifts lies well off the trend of this chain.  
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Figure 1. Regional setting of the PACMANUS site drilled during leg 193. (Taylor et al., 1995; Tregoning et al., 
1998). 
 

 
Figure 2. Seafloor geology of the eastern Manus basin (Taylor et al., 1995; Tregoning et al., 1998). Edifices of the 
eastern Manus Volcanic Zone, which extends between the active ends of the Djaul and Weitin transform faults, 
range from picritic basalt to rhyodacite in composition. Red dots show known hydrothermal sites, including the 
three main active sites of PACMANUS, deep sea monitoring system (DESMOS), and Susu knolls. Red lines show 
extensional fault scarps. 
 
Site 1188 
 
Site 1188 is located on the snowcap knoll hydrothermal field, which straddles a low knoll on the crest of Pual 
ridge. The location is characterized by scattered outcrops of intensely altered to fresh dacite-rhyodacite and 
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intervening areas of sediment with patches of dark Fe-Mn oxide crust and areas covered by white material, 
thought to be either microbial mat or clathrate deposits.  
 
Previous gravity coring of the sediment showed it to be composed predominantly of disaggregated altered 
dacite, formed by bioturbation and/or hydrothermal fragmentation. Temperatures of 6°C were measured by a 
submersible. Other objectives included defining fluid pathway structures, testing the possible existence of 
"subhalative" massive sulphide layers, establishing the volcanic architecture. 
 
Hydrothermal Alteration (Hole 1188A) 
 
Alteration varies with depth and is complicated by overprinting relationships. A 34 m thick cap of fresh 
rhyodacite to dacite, possibly intercalated with altered units that have not been recovered, is underlain by a 
sequence of deeply altered volcanic rocks from that depth in hole 1188a to the bottom of hole 1188f (387 mbsf).  
The original volcanic nature of the rock can often be recognised. Pseudoclastic textures are frequently 
developed. The earlier, more pervasive alteration (greenish) comprises silica forms and polymorphs varying 
successively from opaline silica through cristobalite to quartz accompanied by clays. Clays are mostly illite with 
chlorite, the latter especially at depth. Mixed layer chlorite-smectite and pyrophyllite are also common. A second 
type of alteration (generally white), seldom truly pervasive and generally as veins or vein controlled, is composed 
of silica, clays, pyrophyllite, and variable amounts of pyrite and anhydrite. Deeper in the site (hole 1188f), quartz 
and chlorite become more important, as a later silicification event (+ clays) overprints the two previous ones. 
Late anhydrite-pyrite-quartz veins are ubiquitous throughout. 
 
Hydrothermal Alteration 
 
Alteration increases gradually downward from slight to moderate. It consists of both replacement of the vitreous 
matrix and vesicle and fracture fillings.  
 
The igneous groundmass is replaced in patches by cristobalite and clay. Vesicles become lined by a silica + 
sulphide + clay coating, in which, in most vesicles, euhedral zeolites grow.  
 
Below about 11 mbsf, fractures and vesicles are lined by subhedral marcasite, which incorporate framboids of 
pyrite or greigite. The alteration differs from that found near the top of previous holes drilled through 
hydrothermally active sites in two main aspects: the absence of anhydrite (abundant at Sites 1188 and 1189) and 
the presence of abundant zeolites. 
 
Igneous Petrography 
 
Snow cap knoll hydrothermal field located within the PACMANUS hydrothermal area of Pual ridge. Volcanic rocks 
from the upper part of hole 1188a are unaltered rhyodacite. Plagioclase (optically identified as labradorite) is the 
most common phenocryst phase with subordinant titanomagnetite. Unaltered plagioclase crystals in the deeper 
altered rocks also have the optical properties of labradorite.  
 
The groundmass of all the igneous rocks is uniformly fine grained, and porphyritic rocks contain relatively few 
and relatively small plagioclase phenocrysts (generally only 1–2% and 1–2 mm long). Thus, all of the rocks are 
interpreted as volcanic, there being no coarser-grained rocks or textures such as microgranitic ones that might 
indicate a hypabyssal origin. 
 
Occurrences of perlitic texture, spherulitic texture, flow banding, and volcanic brecciation and auto-brecciation 
all attest to the success of the coring program in sampling various coherent and brecciated portions of the 
volcanic rocks that built up the upper 387 m of Pual ridge. Occurrences of hydrothermal breccia and pseudo-
clastic textures illustrate details about the subsequent lithologic modifications that overprint the volcanic rocks 
when they are subjected to sub-seafloor hydrothermal activity. 
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Sulphide and Oxide Petrography 
 
Pyrite is the dominant sulphide mineral at site 1188. The first appearance of pyrite correlates with the onset of 
hydrothermal alteration of the uppermost dacitic volcanics in hole 1188a. Within the hydrothermally altered 
rocks, pyrite is predominantly present in trace amounts (0–5%) within four distinct settings: associated with 
anhydrite-silica-filled fractures (most common), as vesicle linings associated with anhydrite and silica, in silica-
anhydrite-magnetite veins, and disseminated throughout the variably altered igneous protoliths. 
 
Chalcopyrite is a minor phase throughout the core from site 1188. Chalcopyrite first appears in trace amounts 
within a chloritized interval as small inclusions in quartz. Deeper within the section, chalcopyrite is present as 
isolated anhedral grains and, in a few places, as partial replacements of pyrite. Chalcopyrite is also present in a 
few vesicles. 
 
Pyrrhotite is a trace mineral in cores from hole 1188f (but not in samples from hole 1188a). Pyrrhotite is present 
exclusively as small (0.006 to 0.01 mm), pink, anhedral to equant subhedral inclusions within pyrite grains. 
Sphalerite is rare, observed only macroscopically in vesicles, in some cases perched on pyrite crystals that it 
clearly postdates. Iron-poor honey-yellow crystals are most common, but a black variety was also described, in 
one case in the same vesicle as the honey-yellow type. 
 
Titanium magnetite is an accessory and, in places, a liquidus phase of the relatively unaltered dacitic rocks that 
cap the sequence of highly altered rocks.  
 
Geochemistry 
 
On-board chemical analyses were performed on 42 altered rocks from site 1188, mostly of homogeneous rocks 
but including some with anhydrite-dominated veins or breccia matrices. Some analyses of the latter display 
elevated contents of CaO. Na2O shows a similar behaviour. 
 
 Enrichment in MgO relative to likely parents is a common phenomenon, particularly in chloritic rocks. Depending 
on the relative abundance of illite, K2O varies from severely depleted to modestly enriched. On a relative basis, 
MnO is always extremely depleted.  
 
Sulphur is distinctly enriched reflecting the presence of pyrite, or of pyrite and anhydrite. Both enrichment and 
depletion of iron (total as Fe2O3) occur, but some pyritic samples have similar Fe contents to those of unaltered 
dacites and rhyodacites, which indicates that pyrite has commonly formed by a sulfidation process.  
 
Immobile behaviour is apparent for Al2O3, TiO2, Zr, and Y and less certainly for P2O5. 
 

********************************* 
 
Paper PA06-IGPNG-2019 
TITLE: STATUS UPDATE ON GROUNDWATER DATABASE AND DATA MANAGEMENT 
 
Aloysius Otmar and Dorcas Fabila 

Geological Survey Division, Mineral Resources Authority 
 
ABSTRACT 
 
The main thrust of this presentation is to showcase current status of MRA’s groundwater database and its 
management. The purpose has been that as utilisation of groundwater increases, quality and up-to-date 
groundwater data is essential for better understanding of the groundwater resource and its behaviour through 
time. Reliable and up-to-date groundwater database may aid in creating a revised groundwater potential map 
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and borehole location map of PNG and a readily available database system using the MRA and CCOP GSI portal. 
Current groundwater potential map is from those work done and reported in the 1970s.   
 
Groundwater investigation techniques 
 
There are several methods used in groundwater investigation. These include: (i) desk top study of the project 
area; (ii) on site preliminary hydrogeological assessment of any water bodies, springs, seepages, bedrock 
outcrops, riverbed profiles, drainage networks, hand-wells, old water supply facilities  such as bores (if any); (iii) 
geophysical methods, mainly resistivity method using vertical electrical soundings, and to a lesser extent, 
transient electromagnetic survey; (iv) drilling – collecting lithological data from borehole logs, confirming 
groundwater table/aquifer depth and thickness; (v) pump testing after drilling – pump test data (constant 
discharge test, step drawdown test, recovery test); (vi) water quality tests conducted by  accredited laboratories 
(NARI, NATSL); and (vii) monitoring – monitoring of water level and water quality, and repair/maintenance of 
water supply facilities. 
 
Groundwater database and database management need several parameters, which need to be collected and 
recorded as accurate as possible. These include: (i) general information (well identification, location, coordinates, 
elevation, depth, year); (ii) lithological/borehole log; (iii) drilling/borehole construction details; (iv) pump test 
data; and (v) lab test data (chemical and bacteriological analysis). 
 
Status update – past and current 
 
Previously, the Bureau of Water Resources under the then Department of Environment and Conservation and 
now Conservation and Environment Protection Authority (CEPA) is being in charge of water resources regulation 
including issuing water usage permits, and monitoring. A groundwater database existed previously when the 
Geological Survey was under the Department of Mining. Upon the formation of the MRA in 2007, when the 
Geological Survey shifted offices, the groundwater database was lost. This gave rise to the need for a newly 
revised database, sourcing most of the data from the existing reports in the Geological Survey Division library 
which we have already started for NCD/POM in 2016 then to Kokopo and Rabaul. The ultimate result of the data 
collation would be to create a revised groundwater potential map and borehole location map for each province 
and eventually for PNG and more importantly, update the MRA and CCOP GSI portals for easy access of 
groundwater data. 
 
The way forward 
 
The way forward is to: (i) establish relationship with state entities (especially CEPA, Water PNG) and private 
entities (esp. drilling companies) in an effort to collaboratively share water resources data; (ii) finalise and update 
current POM/NCD and Rabaul/Kokopo groundwater database in collaboration with other concerned state 
entities and private entities (This should also include a site visit to Kokopo/Rabaul in 2020); (iii) desk-top review 
for other centres including Lae, Alotau, and Popondetta; (iv) the ultimate result/aim of the data collation would 
be to create a revised groundwater potential map and borehole location map for each province and eventually 
for PNG and more importantly, update the MRA and CCOP GSI portals for easy access of groundwater data.  
 
There is more effort and resources required to be put into establishing an updated and reliable water resource 
database by responsible state entities like CEPA, MRA, Water PNG and other private entities. There is a need to 
properly and effectively regulate water resources by CEPA (like MRA and Department of Petroleum and Energy 
do for mineral and petroleum resources respectively). Currently, bore-water drilling is done at will by anyone as 
they wish without proper regulating mechanisms in place.    
 

********************************* 
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Paper PA07-IGPNG-2019 
TITLE: THE SEDIMENTOLOGY OF THE OTIBANDA FORMATION, WAU-BULOLO REGION, SOUTHEAST PAPUA NEW 
GUINEA 
 
Stanis Konabe   
Earth Sciences Division, SNPS, University of Papua New Guinea. Email: stanis.konabe@upng.ac.pg   
  
ABSTRACT 
 
The findings of the study have concluded that the Otibanda Formation is mostly fluvial in origin though, minor 
lacustrine sediments do exist that were deposited during a time of intermittent accelerated post-collisional uplift 
accompanied by episodic igneous activity in the Pliocene. The study also confirms that Otibanda Formation 
disconformably overlies the Bulolo Volcanics in many areas but lateral lithological changes have been also noted 
with interbeds of tuffaceous beds within the formation.   
 
The tectonic controls on the sedimentation of the Otibanda Formation based on changing clast compositions 
along stratigraphic sections and palae-ocurrents measurements suggest uplift and erosion occurred rapidly from 
steep depositional gradients from the northeast and deposition occurred in the southwest drainage subsiding 
basin formed by the accelerated intermittent uplift of the Owen Stanley Range towards the end of the late 
Miocene to Pliocene times. Provenances of the clasts and southwest palaeo-currents suggest they were derived 
chiefly from the uplift of the Owen Stanley Metamorphic Complex and Morobe Granodiorite of the Wau-Bulolo 
area presumably mainly to the northeast or east after explosive volcanic activity ceased and sporadic volcanic 
activity continued. The sandstones are texturally and compositionally immature comprising feldspathic and lithic 
wackes and the conglomerates are angular to sub-angular reflecting an erosional zone where streams were 
actively down-cutting, removing bedrock from the valley floor and from the valley sides via downslope 
movement of material into the stream beds. Transport was quick and deposition occurred rapidly in a high 
energy environment setting. The gravels and sands where quickly deposited into channels and on floodplains and 
the drainages converged into the lower reaches ending up in swamps, ponds, and small-shallow lakes where 
minor vegetation developed, depositing clay, mud, silt and fine sand defining the depositional zones. The mouth 
of the river was to the west or southwest draining into the flanks of the Lakekamu Embayment. Changing clast 
composition from metamorphic and granodiorite dominant from the base of the Otibanda Formation in the 
northeast to more volcanic and porphyritic-rich igneous clasts at the top to the southwest with strong north and 
northeast and northwest palaeo-flows suggest recent uplift of the Chapman Range and upheaval and erosion of 
the Otibanda Formation and deposition of post-Otibanda sediments into present day rivers and streams in the 
Wau Basin.  
 
The distribution of the grain sizes and the thickness of the formation suggest thinning of the Otibanda Formation 
to the west or southwest with thicker floodplain deposits than channel-fill deposits that occur as lenses in the 
Wau Basin. This suggest frequent avulsion indicating regions of tectonic activity, where frequent structural 
activity and related seismicity affected the river course, and in settings where overbank flooding was frequent, 
resulting in weaker banks that made it easier for the river to change course. 
   
Keywords: sedimentology, facies, uplift, provenance, palaeo-currents, fluvial, lacustrine, volcanic activity, 
tectonic controls  
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ABSTRACT 
 
Papua New Guinea as a developing nation continues to face adverse economic, social and environmental 
challenges amidst its development aspirations. Thriving on its Vision 2050 and related medium term 
development strategies, responsible sustainable development in line with global sustainable development goals, 
remains one of the core ambitions of the nation. Economic development concerning natural resources calls for 
adequate geoscience understanding in sustainability planning. However, this is not the case in PNG where 
geoscience contributions are scarcely limited in development plans across the government sectors. In this paper, 
we present the engagement of geoscience as fundamental for PNG’s inclusive growth but also recommend the 
establishment of the appropriate institution to improve competitiveness and integration of geoscience 
partnership within the APEC economies. We demonstrate that current development plans are insufficient of 
geoscience contributions to generate a comprehensive developmental framework and set out proposals to 
facilitate moves towards promoting more sustainable development practices. Together we argue that at least 
some profound trend of geoscience expertise is present in few government and private sectors such as mining 
and oil and gas but limited on most government fronts and relevant industries.  
 
With missed opportunities emerging from uncoordinated resource development plans at the national, provincial 
and district levels. We provide alternative geoscience based policy solutions to maximise commodity production 
and development opportunities across broad resource sectors including mining, oil and gas, energy, agriculture, 
forestry, fisheries and tourism, thus enhancing sectoral GDP contributions to the national economy. Appreciating 
the cooperation of the APEC economies, our proposal includes strengthening ties with respective similar entities 
through adapting geoscience institutional and integrated research models that will suit our developing region. 
We bring to relevance the basis of geoscience intelligence in understanding the artwork of earth’s natural 
systems such as the complex geologic, marine, atmospheric and hydrologic processes that sustain life and the 
economy and how embracing geoscience expertise enables us to develop solutions to critical economic, 
environmental, health and safety challenges.  
 
Driven by the global goals for sustainable development we propose sustainable enterprises and gender equality 
mechanisms in communities through inclusion of urban and local geotourism initiatives which can receive 
accreditation as national, regional and global geoparks and geotrails similar to other APEC economies; promoting 
environmental conservation, global geoscience research and sustainable tourism. In managing natural disasters 
and emergency responses, given the country’s experiences of volcanic eruptions, tsunamis, earthquakes and 
landslides we outline an integrated holistic geoscientific approach to geo-hazards identification and risks 
assessment, education and awareness; so concerned communities, stakeholders and relevant government 
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agencies are well informed and take appropriate strategic measures in their development plans. This will see the 
amalgamation of geoscience into the medical field to address environmental health concerns during the 
aftermath of natural disasters. We conclude by providing geoscience development pathways including 
addressing climate change issues and global warming towards achieving the global aims of green climate with full 
appreciation of geoscience.  
 
Key words: Geoscience, sustainable development, geo-hazards, development plans 
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The 2019 Event in Pictures 
 

  
Photo (left) – Convention registration desk. (Right) – MRA MD Mr Jerry Gary registering for the convention. 
 

  
Photos (left - right) – Convention attendees meet and greet before the presentations. 
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Photos (left) - right) – Attendees are seated for the presentations.  
 

  
Photos (left) – MRA MD Mr Jerry Gary giving is keynote address. (Right) – ESD Acting DL Dr Harrison Gedikile 
giving his speech. 
 

  
Photos (left) – Geologist Daniel Hasimani, PJV, giving his talk. (Right) – MRA Manager – Geological Mapping, Ms 
Dulcie Saroa making her presentation. 
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Photos (left) – Dr John Banda giving his presentation. (Right) – Geologist Moira Lunge giving her talk. 
 

 
Group photo of the 2019 Geoscience Convention attendees in front of Mining Haus, Konedobu, Port Moresby 
 

 
Attendees are seated for the afternoon session at Drill Hall, University of Papua New Guinea 
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Photos (Left) - Lunch time for attendees. (Right) – Local chefs (Tarx and Lara) ready to serve lunch to the 
delegates. 
 

  
Photos (Left) – Year 4 student Ms Ainesa Okaipa giving her talk. (Right) – Mr Rawali Velena is calling on the next 
student speaker, while session chairman, Dr Joseph Espi is looking on. 
 

  
Photos (Left) – International Year 4 student, Mr John Dere Tuga is giving his last talk. (Right) – The young 
musketeers of Earth Science Division. 
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The 2nd Geoscience Convention (2019) ends… 

 
See you all again in the next convention 

 
********************************* 

 


