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PREFACE
Up to the year 2013, Indonesia has its natural forest area of 82 million hectares. The remaining natural forest of Indonesia is not only spread in the big islands, but also in many small islands. Of the total 7.1
million hectares land area of small islands, around 3.4 million hectares or 48% of its area are still natural
forest. The natural forests in small islands of Indonesia are scattered in over 13,466 islands.
Natural forests in Indonesia are never separated from the continuous threat of deforestation. It
does not only occur in the big islands, but also in the small islands. Natural forests in the small islands are
also not free from the various threats that could destroy the system of life in the islands
Those deforestation threats cannot be separated from big land-based investment activities that
takes up too much space that is now rife in Indonesia. Of the 7 million hectares of land area in small islands, around 20% or 1.4 million hectares have been controlled by the land-based investment permits. The
largest threat is the mining activity area of 780 thousand hectares, followed by forest concessions covering
an area of 241 thousand hectares, the plantation area of 227 thousand hectares and Industrial Plantation
Forest (HTI) of 142 thousand hectares. Moreover, there are 170 thousand hectares of natural forests in
small islands that are within the investment permits for the utilization of the land.
The ‘Aru Islands’ is a group of small islands that still has a very extensive natural forest. There are
about 667 thousand hectares of natural forest on the islands or approximately 83% of the total land area.
Those forest used to be under threat of a forest conversion plan that would convert around 480 thousand
hectares of the natural forests to the sugar cane plantation.
The Aru Islands’ ecosystem is dominated by ecosystem of karst landscape. As in other karst ecosystem in Indonesia, the Aru Islands has also many important values to be preserved. This publication is
expected to further enrich the information related to the importance of natural forests in small islands of
Aru. It is also expected to raise the awareness of all stakeholders to participate in the conservation of the
natural forest, to keep the balance of the ecosystem and to create fairness in the management of natural
resources in the Aru Islands.

Thank You
Regards
Forest Watch Indonesia

Savanna in Trangan Island, Marfenfen Village (Photo: Lawalata IPB, 2016)
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ABOUT “RAW EKSPEDITION OF JARGARIAN ISLANDS”
Indonesia has a very extensive karst area reaches over 15.4 million hectares, scattered in several
islands from the big islands of Sumatra, Java, Kalimantan, Sulawesi, Papua and also the small islands. Karst
area in Indonesia generally contains the high value of biodiversity and the non-biological diversity which
are still poorly known. An exploration is needed to uncover and expose these potentials.
The ‘Raw Expedition of Jargarian Islands’ is an expedition conducted by Lawalata IPB with the
theme “Exploration of potential karst and caves in the Aru Islands”. This expedition was part of the “Cave
Expedition of Indonesia 2016” that was conducted in two locations of karst landscape: South Gombong in
Central Java and Aru Islands.
The expedition aims to collect data on potential of exokarst and endokarst of the Aru Islands. The
data generated are in the form of distribution data of caves and springs, karst formations descriptions,
profiles of vegetation as well as the data on potential interactions between the community and the karst
landscape. These data are expected to be the initial information of potentials of karst and caves in the Aru
Islands.
This publication is expected to be a contribution in disseminating information that aims to protect the karst landscape in the Aru Islands. It is not only in the Aru Islands, but also all karst landscapes
throughout Indonesia.
Thank You
Regards
LAWALATA IPB
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Aerial photo of a ship at the side of mangrove forest in Aru archipelago (Photo: FWI, 2016)
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LIST OF TERMS
Diffuse flow
Hill
Chamber

flow that is dominated by the space between the rock’s grains
A naturally raised area of land, not as high or craggy as a mountain
The large room in a cave located in the entrance, in a deep room inside a cave or
a room that can only be accessed by going under water
Doline
A funnel-shaped indentation, caused by the dissolution of limestone or the collapse of the ceiling of the cave in a limestone area
Exokarst
All features that may be found on a surface of karst landscape
Endokarst
The part of karst system that is beneath the surface.
Flowstone
The deposit of calcium carbonate, gypsum and other mineral materials that have
accumulated on the walls or ceilings of the cave where the water dripping or
flowing
Formation
Set of layers that have the same lithologic characteristics and contain the same
fossils
Gourdam
Shape of terraced pools, formed by the perpetual deposit of calcite on the cave
floor
Hydrology
The branch of science concerned with the properties of the earth's water and
especially its movement in relation to land.
Karst
Landscape underlain by porous limestone where the water in the surface always
seeps in to the ground and disappear
Valley
Landscape that extent of several square kilometers to thousands of square kilometers, surrounded by mountains and hills
Ellipsoid Passage
The passage that has a different width slightly longer than its height
Laminar Passage
The cave passage that has longer width than height
Morphology
The outer structure of the rocks in relation to the development of topographical
characteristics
Cave ornament (Spe- Ornaments found in the cave
leothem)
Hardening
Process of hardening
Faulting
Proses of faulting
Polje
Large extended covered basin or valley in the karst topography area that has a
flat base and steep surrounding walls
Hiatus
A pause or gap in a sequence, series, or process.
Fault
Cracks in the same direction of its movement
Reserve Fault
Fault caused by shift blocks of rocks under the influence of the gravity force and
occurs as a result of the loss of force influence so that the rocks to get in to its
balance position
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Soda straw
Stalagmite
Stalactite
Straw
Uvala

Pleistocene age

A speleothem in the form of drop stone hanging on the ceiling of the cave but
smaller than a straw, shaped like a drink straw
A speleothem in the form of mound or tapering column rising from the floor of
a cave, formed of calcium salts deposit
A speleothem in the form of a tapering structure hanging from the ceiling of a
cave, formed by calcium salts deposit
A speleothem in the form of drop stone hanging from the ceiling of the cave,
smaller than stalactites, shaped like a pipe and usually in groups
A basin covered a large area, which is formed by a combination of several doline. Uvala has an irregular surface that reflects the previous altitude and slope
characteristics of the doline which has degraded. The floor is uneven with the
Polje.
The geological epoch which lasted from about 1,808,000 to 11,500 years ago

Small islands in the middle of Aru seen from the air (Photo: FWI, 2016)
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The Jargarian or the Aru Islands is a part of the
ecological mainland of Papua. It is located within the administrative area of Kepulauan Aru district of Maluku province, Indonesia. Geographically, the Aru Islands lie between 5º to 8º S and
133,5º to 136,5º E. The total area of the district is
± 55,270.22 km2 with the land area of ± 6426.77
km2.

This is not river but a strait with tidal water and brackish water (Photo: FWI, 2016)
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A GLIMPSE OF THE ARU ISLANDS
As the name, Aru consists of islands
separated by small straits that were sometimes misinterpreted as rivers. The Aru Islands consist of more than 500 islands, but
only 89 islands are inhabited. The five biggest islands are Trangan, Kobror, Wokam,
Maikor, and Kola. Based on the Indonesian
Law Number 27 year 2007, there is only one
of all islands in Aru considered not in the
category of small islands. The other islands
are categorized as small islands.
The Kepulauan Aru district consists of 10 sub-districts and 117 villages.
The sub-districts (and the capitals) in the
region are Pulau-Pulau Aru (Dobo), Aru
Tengah (Benjina), Aru Selatan (Jerol), Aru
Utara (Marlasi), Aru Tengah Timur (Koijabi), Aru Tengah Selatan (Bemun), Aru
Selatan Timur (Maekor), Sirsir (Kobamar),
Aru Selatan Utara (Tabarfane) and Batuley
(Kabalsiang/ Benjuring). The capital of the
district, Dobo city is located in the Warmar
island.
The boundaries of the district are in
the north and east by the Aru sea and Papua province, in the south by Arafuru sea,
and in the west by Banda sea and Maluku
Tenggara district.
More than 80% of the land area of
the islands is natural forest, both lowland
forest and mangrove forest (FWI, 2014).
Although administratively located in the
province of Maluku, the Aru Islands have
the same ecological conditions as Papua.
The wildlife can be found on the islands
are Australian type, such as tree kangaroos
(Dendrolagus sp.), the bird of Paradise
(Paradiseae apoda), Black Cockatoo (Prebosciger aterrimus) and Cassowary (Casuarius casuarius).ae apoda),

(Paradiseae apoda), Black Cockatoo (Prebosciger aterrimus)
and Cassowary (Casuarius casuarius).
The Aru is also known by its marine resources, mainly
as a producer of high-quality pearl. In the year 2012, the potential of the fisheries sector in Aru was 189,632.77 tons or
equivalent to IDR 934 billion (BPS 20112).
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THE KARST
OF ARU ISLANDS
The Aru Islands is not the whole expanse of land as
seen in the map. The region is composed by many small islands separated by hundreds of small straits that sometimes
misinterpreted as rivers. This condition has implications for
spatial planning that ignores the sustainability of the geographical landscape of the small islands.
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The entrance of a cave that was formed by the debris and its passage filled with water (Photo: Lawalata IPB, 2016)

13

Geomorphology

T

EXOKARST

he Aru islands were formed in the Pleistocene
age. As mentioned previously, the Aru Islands
are separated by straits that resemble small rivers.
Those rivers (straits) were formed by faulting and
hardening by tectonic processes. Based on the appearance as seen from satellite images, the entire
rivers (straits) in the Aru Islands are developed following the hard (Patmawijaya and Subagyo, 2014).
The Aru Islands’ topography is low hills,
lowlands and swamps. Low hills are karst hills
formed by limestone and mari with height of about
50 to 200 meters above sea level. Lowlands extends
from the northeast to the southwest, from the
southern part of the Kobror island to the Trangan
island. The lowlands are formed by limestone, mari
and sandstone with a height of 10-100 meters above
sea level. While the swamp area of the Aru Islands
is mangrove forest with shallow mud substrate, ap-

proximately 30 cm, and directly touching the karst
surface.
Based on the geological map of the Aru Islands, geological structures found in the Islands are
in the form of reverse fault and straightness. The
geological history of the islands began in the Early
Miocene age by deposition of limestone and mari of
Koba Formation in shallow sea environments. The
deposition of limestone perpetually continued until the Middle Miocene age. Most likely at the end
of the Middle Miocene age to early Late Miocene
age, a rapture occurred causing the hiatus. In the
Late Miocene age to Pliocene age, inundation happened and formed the shallow sea with the deposit of limestone and mari of Manumbai Formation
(Hartono and Ratman, 1992).

The erosion of limestone by the sea tidal and rain, on the way to the Marfenfen village (Photo: Lawalata IPB, 2016)
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GEOLOGY MAP
OF ARU ISLANDS
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Morphology of Karst
Landscape

T

he morphology of the karst landscape is the
exokarst and endokarst. Exokarst is all features that may be found on a surface of karst landscape, such as hills, valleys, doline, polje, uvala,
etc. While endokarst is all features beneath the
surface, such as caves and underground rivers.
Exokarst morphology of the Aru Islands
is a karst landscape that developed and formed
low hills and doline. The hills, valleys and dolines
in the Aru Islands are smaller in size than those
exokarst in Java island based on the field observation. In Kobror island, we found many hills and
dolines. If seen from aerial photographs, it looks
like there is no striking difference in the elevation of the land. However, the karst hills can be
observed from the forest. The doline is like the
imperfect basin plate. Some of the dolines are
formed by the debris of collapsed cave passages.
The exokarst morphology of Trangan island is doline that also resembles the imperfect basin plate.
Some dolines are inundated, forming lakes and
springs. The relatively flat landscape of the island
makes the karst hills less common on the island of
Trangan.
The endokarst morphology of Aru Islands
is in the form of caves, springs and underground
rivers. The caves in the Aru Islands mostly are the
dry caves with single passage. However, there are
several caves with water inside and have many or
branched passages.
The exokarst morphology of Trangan island is doline that also resembles the imperfect
basin plate. Some dolines are inundated, forming
lakes and springs. The relatively flat landscape of
the island makes the karst hills less common on
the island of Trangan.
The caves of the Aru Islands influenced
by the rock structure. It can be seen from the difference of the cave passage. Some passages have
many speleothems like the caves in the Kobror island. While the others have no speleothems, such
as the cave in the Trangan island. Other endokarst The doline that is formed by the collapsed roof of the cave. This doline can
morphology is spring which can be found a lot on be easily found when explore the forest of Lorang village, Kobror island
the island where the water comes from caves or (Photo: Lawalata IPB, 2016)
springs of rock fractures.
16

The karst cliff can be found on the way to the Lorang village (top) and at the entrance of Koyar Juring II.The caves
of Kobror island are found many at the hill’s side (bottom) (Photo: Lawalata IPB, 2016)
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T

he sustainabilty of vegetation
growing on top of a layer of
limestone ensures the sustainability of karstification processes through the decomposition of
roots and leaf litters. The decomposition produces carbon dioxide,
which later is used for the karstification process that formed natural formation of the karst. With
this process, the natural formations in the darkness has manifested in the form of a cave system
that identical to the cave passages.

The Meranti tree with diameter of 1.5 meters and buttress roots of 2 meters. The
trees are found many in the forest of Kobror island (Photo: Lawalata IPB, 2016)

18

Vegetation of The Karst Area

T

he vegetation types in the karst of Aru Islands are tropical rainforest, mangrove and
savannah. Lowland tropical rain forest is scattered in the northern islands, which are the
Wokam, Kobror and Koba islands. Savannah is
spreaded in the south, which are the Trangan island and surrounding areas. While mangrove is
evenly spreaded surround the land of the Aru
Islands.
Kobror Island vegetation structure is the
lowland rain forest with tall trees and very dense
canopy with a height up to 40 and 60 meters.
Van Balgooy (1996) had documented several
tree species that become main canopy, such as
Canarium spp., Flindersia amboinensis, Dillenia pteropoda, Instia bijuga (or Merbau),

The savannah in Trangan island is an
open area with trees height approximately 15 to
20 meters. Those trees grow in colonies in the
savannah. The vegetation diversity is dominated by a wide range of shrubs and trees, such as
Melaleuca leucadendron, M. caja-white, Lophostemon suaveolens, Asteromyrtussymphiocarpa, Xanthostemon brassii, Syzygium species
(spp.), Banksia dentata, Acacia mangium, Pandanus spp., and Timonius Timon (Van Balgooy
, 1996).
The structure of savannah in the Trangan island has close relation with savannah in
the southern Papua and northern Australia. It is
known by
the discovery of one plant species of Melaleuca,

The overview of forest in Kobror and Koba islands. At the estuary, the vegetation are mangrove. After walking aroung 40
meters to the middle part of island, there are sagoo trees and the next is the tropical rain forest with the dense canopy (Source:
Astika, et. al 2014)

Maranthes corymbosa and Podocarpus spp.
Underneath the main canopy are some trees
such as Elaeocarpus, Diospyros, Cryptocarya,
Litsea, Myristica, Rauwolfia, Kibara, Gardenia,
Fagraea, Antidesma, and Macaranga. He also
pointed out that the diversity of plants in Aru
is very high which was the combining of both
Western Malesia and Australopithecus taxa
Papua. Therefore, the vegetation is more diverse
than other islands in the Mollucas (Maluku).

which grows in northern Australia and is also
found in the savannah of Aru.
Mangrove ecosystem is found in almost
all the islands. Unlike the mangrove ecosystem
in general, mangrove ecosystem of the Aru Islands grows in the karst area that has a thin mud
sediment. The diversity of mangrove species is
high. Van Balgooy (1996) had recorded 17 species of mangrove taxa in the Aru Islands.
19

Usually, the mangrove is indentical with the deep mud but Aru’s mangrove is only 10 meters depth before the karst surface
(Photo: Lawalata IPB, 2016)
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The speleothem of soda straw in Koyar Juring III cave (Photo: Lawalata IPB, 2016)

The Other Biodiversity

T

he karst forest ecosystem becomes habitat of
various species of fauna, including many species
of birds. Various species of birds are easily found in
the Aru Islands. Some bird species are Cendrawasih
or Bird of Paradise (Paradiseae apoda), Cassowary
(Casuarius casuarius), Black Cockatoo (Prebosciger
aterrimus), Yellow-crested Cockatoo (Cacatua sulphurea) and Maleo (Macrocephalon maleo).

Ecologically, the diversity of fauna in the
Aru Islands is same with the fauna diversity in both
Papua and Australia because it is located on the Indo-Australian plate. Some mammals of the Aru Islands are Wallaby (Macropus agilis), Tree Kangaroo
(Dendrolagus sp.), Kuskus (Phalanger sericeus),
Wild Boar (Sus scrofa vittatus) and Rusa Timorensis Deer (Cervus timorensis).

Yellow crested cockatoo (Cacatua sulphurea) is perching on the dock in Lorang village (Photo: Lawalata IPB, 2016)
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A snake species in the Kobror island. When it found, it was in camouflage on the leaf litters (Photo: Lawalata IPB, 2016)

The male bird of Paradise (Paradiseae apoda) is dancing to attracts the female (Photo: FWI, 2016)
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ENDOKARST
The endokarst formation of Aru is caves and springs. Mostly, the karst caves of Aru have
short single passage. The entrances are spreaded at the side of the hills and some of them
are in the form of debris of dolines. Some caves have characteristic of tidal streams,
such as the caves of Yerukin III, Godandi and Lija Gwa Gwa. The rest are dry caves
24

The speleothem of stalactite on the ceiling of Koyar Jurin III cave (Photo: Lawalata IPB, 2016)
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The plain passage of the Nurlia cave in the Marfenfen village, Trangan island. Almost there’s no speleothem in all along the
passage. There are only little speleothem of straw and some stalactite debris in cave floor of the end of the passage (Photo:
Lawalata IPB, 2016)

T

he karst caves of Aru have two different
characters, as follows:
1. Caves with passages filled with speleothems,
such as stalactites, stalagmites, sodastraw, flowstone and gourdam. This characteristic of the
cave can be found in the Kobror island.
2. Caves with plain passages without any speleothems. These caves can be found in caves on
the Trangan island.
The difference character of cave is influenced by the altitude of limestone above sea
level and the surrounding vegetation. The vegetation around the caves of the Trangan island is
savannah, while on the Kobror island the vegetation is lowland tropical rain forest.
Haryono and Adji (2004) explained that
the process of karstification is influenced by two
factors that are a controlling factor and a supporting factor. One of the controlling factors
26

that influences the karstification is the height of
the limestone layers above the sea level, while
one of the supporting factors is the type of cover
on it like soil, vegetation, etc.
The limestone layer height above sea level affects the process of karstification. Vertical
drainage occurs when the distance between the
surface of the limestone by ground water table
or bedrock of limestone increases. The higher
the surface of the limestone above sea level, the
better the circulation of the water vertically and
the more intensify the karstification process.
One type of land cover in the karst area
is the vegetation. The dense vegetation affects
the karstification process because it has a high
content of CO2 (carbon dioxide) through decomposition of roots and leaf litters. It produces
carbon dioxide to process the karstification to
produce natural formations, such as cave sys-

tem and cave speleothems.
The altitude of the limestone layer in the
Trangan island is lower than in the Kobror island. The highest point on the Aru Islands is on
the Kobror island. Likewise, the vegetation on
these two islands are different.
The data collection of endokarst in the
Aru Islands first performed by the University of
Australia in 1995. The team only collected data
of the caves with historical value like cave paintings and archaeological heritages. Thus, it is still
very little information about endokarst of Aru
Islands and still a lot of potential that has not

been found.
The hydrological condition can be seen
in the underground rivers and springs. The rivers means strait and estuaries with brackish water. Mostly, springs came out from the limestone
fractures. This can be seen in the springs of Kongan that located in the village of Marfenfen and
also spring in the village of Lorang.

There are many speleothems in the cave such as sodastraw, stalactite and stalagmite in the passage. It needs an extra care when
doing the exploration because the speleothems are very fragile and vulnerable (Photo: Lawalata IPB, 2016)
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The sinkhole in the Karakobi cave (Photo: Lawalata IPB, 2016)
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The Kongan Lake

T

he Kongan lake lies in a valley with an approximately 10 meters wide. It is located 200 meters from the
Marfenfen village. To reach this location, it needs around 15 minutes walking through the grassland.
The spring forms the Kongan lake with stone walls. The water is derived from a vertical passage.
Karstification that shaped the vertical passage made the surface collapsed. The loss of surface soil made the
passaged that was underground became visible from surface and filled with water. This process is strongly
indicated as the origin cause of Kongan lake. Until now, the depth of the vertical passage cause the depth

The Kongan lake is a spring that usually used by the Marfenfen villagers. The lake water follows the tidal cycle of the sea.
When the sea is in low tide as well as the lake and vice versa (Photo: Lawalata IPB, 2016)

of the lake still unknown. The spring of the lake is a
type of diffuse where the spring seeps through the
rock’s cracks. Its bright blue color water is caused by
planktons that live in the lake.
Based on its stream period, the spring of
Kongan Lake is a perennial spring, which means it
flows throughout the year and never subside. The
surrounding communities utilize the water for daily
activities. The spring is also a habitat of aquatic animals such as fish and shrimp.
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Malagar Cave
Malagar cave is located in the Trangan Island, precisely in the Marfenfen village, about 2.14 kilometers from the village. This cave can be reached by walking
for 45 minutes through the savannah and
forest in the karst area.
Malagar is a dry cave with a total
length of 50 meters that has the characteristics of a laminar and ellipsoid passage.

The passages have a width of 2 to 3 meters. The entrance is located on a hillside
with a width of 6 to 8 meters. The vegetation around the cave’s entrance are forests,
shrubs and bamboo groves. Throughout
the passage, Stalagmites and stalactites are
not found. Biota that can be encountered
in the cave such as swiftlet, spiders and
crickets.
Pingun Cave
The Pingun cave is located on the
side of a small hill on the island of Trangan. In front of the cave’s entrance, there
is a cliff of 10 meters height. To reach this
cave, we need to walk around 3.48 kilometers.
The Pingun cave is a horizontal cave
with a complex system with many passages
and branches. This cave has two entrances and a passage of 800 meters long. In
some locations in the cave passage, there
are puddles and streams. The passages are
ellipsoid and circular with varying height
from 1 to 8 meters. Many different types of
passages made the explorers need to creep
and to squat in the passages. Biota that can
be found in this cave are bat, shrimp, fish,
cricket, swallow and spiders. There is no
speleothem in the Pingun cave.

The Nurlia cave is a swallow cave that produces the swallow nests. This cave is about
4.52 kilometers from the village of Marfenfen, with walking time around 2.5 hours
from the village center. It has the horizontal passage about 200 meters lenght. This
cave has a fairly larger room compared to
other caves in the Marfenfen village. The
ceiling is about 10 to 15 meters and has
one branch passage and an avent. There are
underground streams and two large chambers. Nurlia cave entrance is surrounded
by dense forest vegetation. Biota cave like
swallow, bats and crickets can be easily
found along the passages. The speleothems
are stalagmite, stalactite and sodastraw.
The condition of Pingun cave is plain (left) and the entrance
of Nurlia from the hill’s side (right) (Photo: Lawalata IPB, 2016)

The Nurlia Cave
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The soda straw speleothem in the Koyar Juring III cave. This is formed by the water droplets from the ceiling. It is very vulnerable
(Photo: Lawalata IPB, 2016)
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Veragair spring. the clear water makes the shrimps and fish looked clearly. This spring appears from the cave passage. Every
morning and evening, the Lorang villagers take a bath and wash their stuff in this spring (Photo: Lawalata IPB, 2016)

The Veragair Spring
The Veragair spring is located in the
north of the Lorang village. Surrounding the
spring is the vegetation of Sago trees owned
by the local people. Veragair is a spring that
comes from the cave passage with horizontal flow direction. The cave entrance is situated about 200 meters from the spring. Veragair has a water discharge of 1.33 liter per
second and pH 7 (Astika et.al, 2014). The
fresh water of the spring becomes the main
water source for Lorang villagers. The water
is used for daily needs like drinking, bathing
and washing. The villagers built the water
tank and managed the spring water for their
daily lives. The water from the main tank is
flowed through pipelines to 6 water take-out
points along the village road. Based on the
34

stream period, Veragair spring is a Perennial
spring that has the same discharge and flows
throughout the year.
The Godandi Cave
The location of the Godandi cave is
near the Karakobi cave. It is a cave with inundated passage. The entrance is located in
the upstream. It needs a watercraft (small
boat or canoe) to explore the cave when it
is a high tide. It has a horizontal passage
with length about 250 meters with passage
branches. The passages are wide enough
with ceiling height of about 8 meters. Biota in this cave are swiftlet, bat, cricket and
spider. The vegetation around the cave entrance is a lowland forest.

The Godandi cave. The entrance is located in the upstream and need a boat to enter and explore the cave
(Photo: Lawalata IPB, 2016)
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The Madalina Cave
Madalina cave is located under the cliffs and
administratively is in the Lorang village. It has two
different vegetation types around the cave. In front
of the entrance, the vegetation is mangrove forest
that is inundated by tidal water. The vegetation
above the cave is the lowland forest.
Madalina is a horizontal cave with slippery
floor filled with the black mud. There is debris cave
in front of the entrance. The length of the passage
is about 100 meters with branches. There is a flow
of water in the cave with a turbid water. Biota that
can be found in the cave are bats, crickets and frogs.
The speleothems of Madalina cave are stalactite, stalagmite, flowstone and gourdam. The speleothems
are still due to karstification process with the sign
of water droplets from the speleothems. At the entrance, there is a used nets that used in the past by
the villagers to catch the bats.

36

The Madalina is a cave filled with big speleothems (Photo: Lawalata IPB, 2016)
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The Lija Gwa Gwa Cave
The Lija Gwa Gwa cave is a producer
of the white swiflet nest. The cave entrance
was formed by the debris on the hillside.
This cave has a horizontal passage of 120
meters length with the water streams. The
hight tide inside the cave can reach up to 1.5
meters. The cave floor is covered with mud
of 30 centimeters depth. Biota lives in this
cave are swallow and bat.
The Cave of Koyar Jurin I
The Koyar Jurin I is a dry horizontal
cave with a passage length of about 20 meters. The cave’s name was taken from the
name of the location of the cave. The cave’s

entrance is formed by the collapsed cave
roof.
The Cave of Koyar Jurin III

The passages of this cave are filled
with the speleothems like soda straw, stalactite, stalagmite and pillar. It is an indication of the ongoing process of karstification
in this cave. Biota that can be found here is
crickets and spiders.

The cave of Lija Gwa Gwa. There are many swiflet nest that usually used by the people of Lorang for its economi value
(Photo: Lawalata IPB, 2016)
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Frog can be found many in the wall and floor of Koyar Juring cave (Photo: Lawalata IPB, 2016)

39

The passage of Yerukin III cave filled with stalagtites and stalagmites. It was not easy to walk in the passage and needed to bow
and squad (Photo: Lawalata IPB, 2016)
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U

The Karakobi Cave

The Karakobi cave is located in the upstream area. This cave can be reached by watercraft like a small boat, passed through the mangrove and Godandi cave. The distance of the
Karakobi cave to the Lorang village is around 10
kilometers.
Karakobi is a cave with a single passage.
Karakobi is the longest cave in the Lorang village
with a total lenght of 254.4 meters. The shape of
cave passage is an ellipsoid semicircle with ceiling heigth about 10 meters and width of 20 meters. There are two ruins in the cave that form
the through holes. In some parts of cave floor is
inundated with brackish water. Biota in the cave
are bats, crickets, crab, spider and swallow. The
surrounding villagers used this cave as a producer of swallow nests. It is the largest swallow nest
producer in the area.
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The sinkhole in the west of Karakobi cave where the trees grow in the middle of it (Photo: Lawalata IPB, 2016)
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The condition of Karakobi cave passage, the biggest chamber of a cave in the Lorang village. The passage is single and semicircle shaped (Photo: Lawalata IPB, 2016)
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Fossilized ceramics and plates on the flowstone of Lem Dubu cave. The people of Papakula belived that these relics are the
heritage of their ancestors (Photo: Lawalata IPB, 2016)
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The Lem Dubu Cave
The Lem Dubu cave is located on the island
of Kobror. This cave is on the cliff side of a hill with
an entrance width of 13 meters and height of 7 meters. These caves can be reached by walking through
the mangrove forest, sago forest and a lowland forest
with hilly terrain as far as 10 kilometers from the
river.
The Lem Dubu cave is a fossil cave with a
passageway behind the hill. The passage is horizontal with the length of 30 meters. There is a through
hole in the roof and a flowstone on the floor. There’s
no biota lives in the cave. However, there are dry
guano near the flowstone. The vegetation around the

cave is the lowland forest. This cave is a sacred cave
of people in Papakula village. It needs a permit from
the Adat leader and head village of Papakula to visit
this cave.
This cave saves heritage objects or artefacts
like ancient bowls and plates that are believed by the
local people has the historical value. These artefacts
are placed on the flowstone and cave floor. Some of
the artefacts are already broken and became fossils
because of the water drops. The Papakula people
believe that those artifacts are the heritage of their
ancestors who lived in the cave.
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Plates filled with coins as a prayer symbol from the local people of Papakula (top) and the entrance of Lem Dubu cave in the
west side (bottom) (Photo: Lawalata IPB, 2016)
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The upstream river of Papakula village, the starting point to walk towards Lem Dubu cave (Photo: Lawalata IPB, 2016)
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THE BENEFIT OF
KARST AREA
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The skull of a deer. Deer is hunted for its meat by the people of Papakula (Photo: Lawalata IPB, 2016)
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THE SWALLOW NEST

M

ost of the ownerships of the caves in
the Aru Islands is based on Petuanan clan. The full right to manage the caves
is submitted to each clan. This system has
been applied for generations by the people
of Aru.
The cave is one of the places where
the swallow put their nest. The walls and
ceilings of a cave passage become the place
where swallows create the nest. Swallow
nest has the high economic value as food
and also medicine.
There are two types of nest swallow
which are the black nest swallow and white
nest swallow. The differences between both
species are as follows

Marfenfen and Lorang are two of the
villages in the Aru Islands that the income
of the people comes from the swallow nest
trade. Swallow nest becomes the economic
source for the people to meet their needs of
life.
The nest harvesting activity by the
people in the Aru Islands tends to decrease.
That is because the nest selling price that is
getting lower. The decreased number of the
bird nests in the Aru Islands makes some
people more aware about the importance of
the karst ecosystem for the life and sustainable ways to use it
The harvest is usually done three
times a year. Nowadays, people tend to delay the harvesting of swallownests because
the low price. To add the economic value,
people are forced to do harvest once in a
year.

Black Nest Swallow (Collocalia maxsima)
Bird’s photo

White Nest Swallow (Collocalia fuciphaga)
Bird’s photo

Morphology: small body around 13 cm,
heavy feathers on the legs

Morphology: small body around 12 cm, the upper body is blackish brown.

Nest: The structure of the nest is created
from the combined saliva, feathers and
litters.
The enomic value is smaller

Nest: The nest is ceated from the saliva.

The enomic value is higher

The differences between Black Nest Swallow and White Nest Swallow (Source: SBW, 2009)
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Black nest swallowin its nest in the roof of Pingun cave (Photo: Lawalata IPB, 2016)
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Wild pigs are hunted. The Marfenfen villagers has a unique way to hunt. They burn the reeds and surround the hunted
animals and use the arrows (top). Keladi (Taro) is planted by the Lorang villagers in the garden in the middle of the forest
(bottom) (Photo: Lawalata IPB, 2016)

With all the activities in the forest,
FOREST, NATURAL RESOURCES
the people of Aru are able to maintain their
AND WILDLIFE
forests from various threats, such as illegal
The daily life of people of Aru Islands logging, the poaching of Bird of Paradise,
depends on the natural resources. The life of forest fires, and so forth.
the Lorang and Marfenfen villagers depends
on the forest for hunting activities and farming. Hunting activities carried out for generations and were believed by Aru Community as a part of their life. Other activities are
farming such as tubers, nuts, coffee, paddy,
corn, sagoo, etc. With this, the community
can meet the needs for their staples.
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Kuskus is the hunted wild animal in the forest of Lorang village. Ganobal is one clan that use arrows and brought the trained
dogs in hunting the wild animals (Photo: Lawalata IPB, 2016).
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A hut is a place where people of Lorang
village stay overnight in the forest. It is also
used a place to keep the farmland from the
wild boar attacks that damaged the plants
of coconut. The hut is built in 2 levels
where the first level is used for storage and
cooking place and the second level used
for the rest place (Photo: Lawalata IPB,
2016).
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The trip to Marfenfen village. Before enter the cave, speedboat needs to be slowed down because of the sPagelow water.
(Photo: Lawalata IPB, 2016)
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TRANSPORTATION

Transportation is the key to the development of
civilization in a region. One of the unique things
that exist in the Aru Islands is the utilization of
karst landscape as public transportation networks.
Marfenfen village is located in the Southern Aru.
The fastest access to reach it is by utilizing the
cave’s passageway leading to the village. This 200
meter passsage can only be passed by a small boat.
Tidal phenomena becomes local knowledge that
absolutely needed in order to use the passageway
as a transportation way.
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The spring in the Marfenfen village had been built in to cement well with the depth of 3 meters and the water surface about 1
meter from above the well. People take the water with bucket roped with the rope. (Photo: Lawalata IPB, 2016)

WATER RESOURCE
The karst landscape of the Aru Islands makes the water storaged in the cave
hydrologic system through the underground
streams. Water that flows and appears on
the surface formed a spring. The fresh water spring is very important for the people to
meet their daily needs like washing clothes,
bathing and drinking. The need of fresh water is crucial to the life of the people who live
surrounded by the sea.
The water coming out from the fractures of karst stone becomes an important
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commodity of the karst areas in the Aru Islands. The good karst area ensures the good
quality of water resource that has been used
by the people of Aru. The springs that are
flowing throughout the years indicates the
good condition of the catchment area in
these karst islands.
By utilize water, indirectly communities also utilize the karst of Aru. The people
aware of the importance of keeping the forests as their life resource.

Two children are bathing in one of the springs in the Marfenfen village. To visit the village, we will pass through this spring
(Photo: Lawalata IPB, 2016).
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PREHISTORIC CAVES

The past is the history of the present and
the history can be used as a reflection of what
was good and bad in the past. History tells us
the journey and the story of human beings who
lived in different ways of life. The cave of Lem
Dubu in the Papakula village, Kobror Island has
various fossils, artefacts and relics such as ancient ceramics that are believed as the remains
of ancestral community life. The cave is located
in the middle of the primary forest and it requires around 1 hour trip by boat and 10 kilometers walking.
The villagers of Papakula believe that
the Lem Dubu cave was formerly the residence
of the ancestors. They believe that the relics and
fossils of animal bones in the cave are the evidences that their ancestors had lived in the cave.
Thus, the cave is a sacred place for the community.
The people’s belief of Lem Dubu cave
is very strong. There are many coins near the
ancient relics and artefacts. Many people come
to this cave for praying and asking strenght or
health. Based on the local story, the village of
Papakula had been shaken for many years because one of the ancient plates in the cave was
broken by people. The Indigenous leader then
led the special ritual to replace the broken ancient plate with the others. After the incident,
villagers have carefully maintaining the cave for
the peace of the village.
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The plates that are put in circle on a stone in the Lem Dubu cave. People of Papakula believe that the stone is a symbol of
Hindu religion (Photo: FWI, 2016)
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CONCLUSION
The Karst of Aru Islands is a karst area
formed into islands. One island to anothers are
separated by straits that resembles the rivers.
The karst area in the Aru shows the morphologic
symptoms of a karst area. Karst morphology in the
Aru are relatively smaller than other karst areas in
Indonesia. The morphology of karst in the Aru is
in the form of doline, karst hills, cave, lake, underground river and spring.
Forest vegetation that grows in karst area
of Aru Islands is the tropical rain forests, mangrove forests and savannah. The preservation of
vegetation growing above the karst layers ensures
the continuity of the process of karstification.
Thus, forests and karst is an interconnected ecosystem. The loss of forest cover over the karst area
will led to the delays in the process of karstification
and the loss of water infiltration into the limestone
caused by erosion.
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Karst area of Aru Islands has important
values for the communities. The forest is the habitat of the hunted animal, farming and harvesting
firewoods. The caves also produce swallow nest
and also have springs that become the water source
for daily life of the people. Those values need to
be protected and preserved by the local people because the importance of those resources for them.

The morning sunshine and the coconut trees in the Marfenfen village (Photo: FWI, 2016)
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EPILOGUE
“Raw Expedition of Jargarian Islands” is the first step to realize the conservation efforts,
especially the preservation of the karst area in the Aru Islands and generally in Indonesia. This
publication can be used as a learning media for all people about the protection and conservation of
the karst ecosystem in the Aru Islands. The existence of this information is also expected to trigger
the development of the environmental movement in the Aru Islands and Indonesia in general.
Protecting the karst area in Aru islands needs to be done with protecting the forest ecosystem above it. Protecting the forest ecosystem means protecting
the karst ecosystem and the other life resources of Aru Islands. Sustainable resources will ensure the survival of the people’s life. Therefore, the forest management in the
Aru Islands should be done wisely and fairly to ensure the survival of people of Aru.

The passage of Godandi cave with the sunshine from the entrance and the walls looks green because it is being covered by
moss (Photo: Lawalata IPB, 2016).
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