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Sumatra Indonesia has intrigued me for many years, an island of exotic mystery 

with unexplored rainforests, orangutans, and tiger. My desire to explore the 

forests of SE Asia and Indonesia that Alfred Russel Wallace wrote about in 1860 

attracted me to go there, along with what I heard from Dave Shore, an expedition 

leader for Sobek that once ran trips down the Alas River in North Sumatra. I 

married my wonderful Indonesian wife and best friend Djainiaty, whose mother 

and three of her siblings lived in Medan, the capital of Sumatra. Sumatra has an 

incredible cultural heritage that includes both Christian and Muslim and holds a 

diversity of flora and fauna from ocean and lowland rainforests to mountains that 

exceed 3000 meters (10,000 feet). My wife’s family encouraged me to come visit 

but also explore, and helped us to get to Lake Toba, and later Gunung Leuser to 

the north of Medan. 

Indonesia is one of seven areas in the world known for the greatest floral and 

faunal biodiversity known on earth. It contains 10% of the world’s flowering 

plants, 12% of the world’s mammals and 17% of the world’s reptiles, amphibians 

and birds.  The Indonesia Island of Sumatra is the sixth largest island in the 

world, following Papua New Guinea the second largest also located in the 

Indonesian Island chain, and Borneo being the fifth. The island is rich in 

biodiversity like Peninsular Malaysia and Borneo in that near the equator, it is 

stratified in elevation zones from lowland dipterocarp rainforest and peat forests 

to 3000 meters (almost 10,000 feet) of alpine zone of Asian temperate montane 

forest plants and animals. I had visited both Papua New Guinea and Sabah 

Borneo several times in the past and wanted to compare and experience the  

pristine forest in Sumatra.  

We first visited Lake Toba 

for a long weekend, then I 

returned on my own to 

explore Gunung Leuser 



 

for the first time exploring Bukit Lawang and Tangkahan, tourist catering 

entrance points closer to Medan in the parks eastern sector. Lake Toba (Danau 

Toba) is the largest lake in Indonesia and the largest volcanic lake in the world, 

located in the middle of the northern part of Sumatra. Created by a super volcano 

thousands of years ago, at 900 meters (2,953 ft) Lake Toba’s caldera is 100 

kilometers (60 miles) long and 30 kilometers (16 miles) wide, and 505 meters 

(1,666 ft) at its deepest point. The massive eruption that formed the lake was the 

largest in recent history, causing acid rain fallout and depositing an ash layer 

approximately 15 cm (5.9 in) thick over all of South Asia; the Toba ash layer 

today in central India is 6 m (20 ft) thick and some sections of Malaysia  were 

covered with 9 m (30 ft) of ashfall. This massive eruption is believed to have 

been the largest known anywhere on Earth, inducing a massive, climate-

changing event.   

Djainiaty and I flew to Medan to visit her family that lives in the center of a 

spread-out and dirty city. With a population of 4 million people, it is known to be 

overcrowded, connected by poor roads with traffic jams, and dirty with garbage 

spread in waterways and roadside ditches. Mosques are positioned throughout 

the city and except for Chinese residents, Islam dominates the Island with the 

exception of the Batak tribes that farm in the mountains. We visited her mother, 

and brother Jasin in their home located next to an open market where her mother 

took me to sample the multiple fruits, including mangosteen and Durian, the latter 
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that smells like old athletic socks, but does have a good flavor. The market was 

also filled with the odor of fish freshly caught in the ocean at night, then brought 

to sell in the early morning. 

We left for Lake Toba in the late morning with her brother Wirianto’s car and 

driver. A trip that was to take normally two and a half hour trip ended up almost 

5-hours to get to the lake. The traffic was at almost a standstill and the worst I 

had ever seen anywhere in my travels, with cars at a standstill and swarms of 

motorcycles crowding the streets from center line to sidewalks. The driver 

patiently jockeyed through congestion while those on motorcycles navigated like 

mad hornets behind and around trucks, cars, and the motorized trishaws. Within 

an hour we witnessed a traffic accident just in front of us, as a guy was hit by a 

car on his motorcycle and knocked out, laying sprawled out on the highway. He 

regained consciousness after 15 minutes, thankfully.  

It took two hours getting out of Medan before we began to ascend a very windy 

pot marked, poor road that led into the mountains. One large truck had 

overturned on its side and blocked traffic, while another a kilometer up the road 

lay at the side of the road with a broken axle. That took another half hour to get 

around. But once in the highlands traffic improved, and the farmland here 

seemed more tranquil with small shops and fruit stands lining the roads. The 

landscape was clean, not littered with garbage like Medan, with rich volcanic 

soils that prospered farms to produce abundant crops including tomatoes, 

cabbage, coffee, corn, and at higher elevations tea.  

The mountain area from Lake Toba north to Mt Sinabung 200 kilometers north of 

Medan is settled by Batak tribes that are Christian in their faith.  Passing many 

churches in villages, we finally stopped at the well-known Garuda Restaurant 

famous for Nasi Padang, a famous local curried rice, and other traditional 

Indonesian foods. We sat outdoors and were served the fish specialty of Nasi 

Padang in curry sauce, ayam goreng, Bahasa for fried chicken, shredded 

coconut with spices, steamed papaya leaves eaten with sambal, a hot chili, and 

drinks of passion fruit and tomato juice pureed together. Delicious but spicy, hot 

Indonesian food. I paid the price later that night.  



We continued to gain altitude in the mountains where it became refreshingly 

cooler, and after four hours of driving arrived at Lake Toba known as the pearl of 

Sumatra. We stopped at an overlook and enjoyed a panoramic lake view, where 

side slopes of the caldera were green with grass, with few trees. Lake Toba had 

been almost completely logged in the recent past, and slope failures were  

common. Samosir Island lay in the center of the lake, where there is a Batak 

village, and the rim had several small volcano cones.  

Left for our destination lodge the Taman Simalem resort owned by a friend of my 

wife’s brother Jasin near the rim of the volcano. It was a modern and clean group 

of bungalows scattered throughout its well-kept grounds with a small river 

running through the center. One side had steep slopes emerging from the edge 

of the rainforest with large waterfalls pouring into the small river. The pathway 

leading to our bungalow was next to the waterfall, and it turned out to be an 

incredible room.  

  

Next morning, we would explore a remnant of 

primary rainforest still remaining on the volcanic rim 

above the lake and drove to the trail head where we 

met our guide Desmond Kaban from the Christian 

Karo tribe. We hit it off immediately, and we learned 

so much from him in the several hours trek to a 

series of waterfalls. Large trees, most I couldn’t identify except for a few 

dipterocarps with strait boles. Desmond pointed out a giant red barked yew tree 

Taxus sumatrensis, a genus related to our pacific yew that had a cancer curing 

bark with a trunk at least 7 feet in diameter, and with ferns and orchids draped 

over its trunk. He also showed us an understory plant with waxy leaves that could 



be made into soap, another that when crushed created 

an antibiotic salve better than what you could buy in the 

hospitals. We continued along the trail hearing bulbuls 

calling, then the staccato laughing whoops of Siamangs, 

or black gibbons filled the forest from a distance. So 

many unknown birds singing I couldn’t identify. And 

there were hornbills, and the chattering buzz of cicadas 

that began calling out in unison, and then within a few 

minutes together quieted down again. 

Heard the roar of the waterfalls through the forest from a distance as we 

approached a steep walled canyon filled with tree ferns, laurels, dipterocarps and 

fig trees. Their bark was covered with moss and there was an abundance of 

epiphytes. Once at the falls my wife and I were awed by the beauty of this 

verdant green canyon. One large waterfall came from a high ridge dropping at 

least 50 meters (165 feet) through a narrow bare rock chute, and just to the right 

of it a larger falls stair stepped through tree ferns, and low growing ferns and 

orchids to the large stream below. We spent a good deal of time here just resting, 

mesmerized and thankful to experience a small remnant of wild forest still  

remaining in Lake Toba. We shared the enthusiasm with Desmond and on the 

trail back, showed us where wild pigs had rooted, and ant nests formed on the 

ground. We were privileged to have seen one of the most beautiful rainforest 

settings I had ever seen, let alone in Sumatra.  

  



 

  

I returned again to Medan a few months later to explore Gunung Leuser National 

park that lay to the north of Medan. Gunung Leuser is located in northern 

Sumatra, Indonesia, and is 7,927 km2  (3060 square miles), three times the size 

of Yellowstone National Park in the US). Named after the volcano Mount Leuser 

3,119 m (10,333 feet), the park area includes the Barisan mountain range with 
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some volcanic fumaroles and lowlands that border the beach on the west coast, 

protecting a wide range of ecosystems. An orangutan sanctuary is located Bukit 

Lawang located in the South eastern section of the bark bordering oil palm 

plantations, and the area closest to Medan. Together with Bukit Barisan 

Selatan and Kerinci Seblat National Parks, it forms a World Heritage Site known 

as the Tropical Rainforest Heritage of Sumatra.  

Gunung Leuser is home to some 382 bird species, with 36 of the known 50 

species endemic to Sundaland (a biodiversity hotspot area comprised of the 

western half of the Indo-Malayan archipelago) being found in the park.at least 

129 of the 205 species of mammals of Sumatra, and 194 reptiles and 

amphibians. The forests are thought of as the last stronghold for a number of 

highly endangered mammals, supporting the last remaining viable populations 

of Sumatran orangutan Pongo abelii, Sumatran tiger Panthera tigris, Sumatran 

elephant Elephas maximus sumatranus and Sumatran rhino Dicerorhinus 

sumatrensis. Other mammals include the leopard cat, banded leaf monkey, 

silvered leaf monkey, long-tailed macaque, Malayan sun bear, red giant flying 

squirrel, Temminck's golden cat, siamang, Sumatran Serow, and the clouded 

leopard. Of the 10,000 plant species recorded in the West Indo-Malayan region, 

it is estimated that 45% are found in the Gunung Leuser ecosystem. The 

Rafflesia which has the largest flower in the world is found here and in west 

Sumatra, as is the Amorphophallus, in the Arum family which has the tallest 

flower in the world up to 3 meters (10 feet) height. 

Gunung Leuser was once connected through the upper section of the Alas River, 

but is now split into two halves, a western and eastern half. The watershed along 

part of the Alas river was protected as part of the national park and provided an 

important animal corridor that connected each mountain range between west and 

east. Within the past 35 years a road was built along the river through the park, 

and immediately illegal logging, farming and villages were built next to the road 

and river from overcrowded Muslim areas of Aceh. The corruption of local 
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government failed to enforce laws that protected the watershed and poaching of 

both wildlife for the Chinese medicine illegal trade and logs continues unchecked.  

I hired a driver to take me from Medan to Tangkahan, only several hours drive to 

the east boundary of Gunung Leuser, then after several days we would drive 

south to Bukit Lawang, the latter catering to tourists that come to encounter semi-

habituated Orangutans from all over the world. We drove through farmland 

outside of Medan, then ascending the mountains to the north passed through 

what seemed like an endless sea of oil palm plantations, many freshly planted 

after clearing forest. As we neared the park I could see a clear line separating the 

protected rainforest from cleared plantations as far as the eye could see, a tragic  

Oil palm plantations from recentely cleared rainforest. 

example of unchecked destruction of Sumatra’s forested heritage.  

The last 40 kilometers were only passable by four-wheel drive to get the small 

village along the Tangkahan River that forms the boundary of the park. 

Accommodations were best across the river, where there were several small 

ecotourist bungalows available, and I chose one that had a small view of the 

forest. I unloaded my duffel bag and pack and hopped on a small long boat that 

was connected by cable rigged to pull 

us across the river by the current. The 

Tangkahan River forms Gunung Leuser 

boundary north to south, but even with 

the park next to the river there had 

been past logging activity, and the trees 

were secondary growth. I walked to my 

bungalow past a small rubber tree plot, 



to my dwelling. Further in the forest was primary forest, with giant dipterocarps 

and a great diversity of trees. It was very rough and steep terrain surrounding me 

with few trails, with mountains and vertical limestone cliffs, several that had 

eroded into hollowed out bat caves.  

Gunung Leuser National Park from Tangkahan River  



 

Tangkahan River and mountains Gunung Leuser National park 



 
Late afternoon thunderheads were forming, and I wandered cross country up a 
pristine forested stream clear yet aqua marine blue in the deeper pools. In small 
sections of sandbar, I saw otter prints but no otters. Wildlife was difficult to see 
here as the forest was thick in the understory, but during exploring upriver I found 
signs of animals that passed through the night: tracks of golden and leopard cat, 
sambar, the largest deer similar to our elk, barking deer, chevrotain deer, 
bearded pig and civet cats. I observed many kinds of squirrels in the canopy, 
some of them as big as a large rabbit, some birds including the giant rhinoceros 
hornbill, many species of trees including dipterocarps and a giant yew tree. And 
there were Thomas leaf monkeys with punk rock hairdos, macaques, so many 
butterflies, but the most common animals were 
ants, termites, and the notorious leech. leeches 
were everywhere. I didn’t have leech socks, but 
learned to use insecticide on the outside of my 
socks, with pant legs tucked in. It helped keep 
them at bay, but the occasional guy feasted on my 
hand or made it into the sock down to my toes and 
filled with blood. The bite itched for almost a week 
later. 

The next morning, I enjoyed the clear morning sunlight reflecting on the stream 
and river waiting for my guide Amed who arrived at 7 AM. We would explore the 
mountain seen in the distance by climbing a ridge that led to the top to search for 
wildlife sign. It was a steep cross country climb where there were large old 
growth and large buttressed trees, and passed through tanglements of razor 
sharp rattan palm leaders that cut through your clothes or skin. Once on top, the 
understory became more open, and we found signs of the beruang madu or 
honey bear that made claw marks exposing fresh sapwood through bark of

 



 

Tangkahan River and Tangkahan elephant center 

 several trees, marking and delineating its territory. There was no sign of tiger, 

and not much wildlife, but I watched a sunbird work the flowers of an unknown 

vine, and a pair of Oriental Pied hornbills flew over us downslope. It was a great 

day to explore, and this time didn’t pick up any leeches like I had the day before.  

Crimson sunbird, Oriental Pied Hornbill  

The next day I visited the elephant center, where there are 7 trained elephants 

with their individual mahouts available for jungle trekking, though their primary 

role is to facilitate ranger patrols and protect the National Park from illegal 

activities that include wildlife poaching and illegal logging. These elephants were 

originally captured having destroyed fields and houses in surrounding villages in 



the past. Now they serve to protect not only the villages but other elephants in 

the wild, and are great embasaries to visitors who have never seen an Asian 

elephant.  

That afternoon we drove south for several hours by dirt road to a paved highway 

that connected Medan to Bukit Lawang, a small modern tourist village that 

accommodates guests that come from all over the world to see orangutans. The 

location is scenic where forested mountains descend to the confluence of the 

Buluh and Batang Rivers. I stayed at a comfortable lodge across the river next to 

the park, and that afternoon met my guide Ibrim, a short muscular man with dark 

skin and a great sense of humor. We spent the afternoon walking one of many 

sections of trails that led into primary forest. It was refreshing to walk under a 

Asiatic black hornbill, superb fruit dove 

canopy of large dipterocarp and scattered fig trees with magnificent buttresses, 

and to examine and taste wild mangos. Within several kilometers of trail, we 



encountered a female orangutan with a one year old hanging on to her back, and 

my guide brought out a few small bananas to offer her. The female descended 

from the canopy expecting to be fed, which I later learned against park regulation 

but guides wanted to please their clients. Orangutans are such incredibly strong 

  

orangutan females, White handed (Lar)gibbon male left, female right showing sexual dimorphism 



yet docile primates, and I saw some variation from the darker Bornean 

Orangutan. The Sumatran orangutan has lighter reddish hair, and males sported 

a large blonde colored mustache. Research has also shown that Sumatran 

orangutans are more social and have been seen to be more creative tool users.  

Enjoyed the forest that day, and by evening large thunderheads grew over the 

mountains, threatening rain. I watched several White handed gibbons playing in 

the canopy on long stringing fig roots. Several young macaques were near them, 

and I was entertained to see the macaques approach the gibbon and actually 

interact and play together. The gibbon hung on with one hand and its feet, 

reached out its other hand to play with the macaques for over twenty minutes. 



We encountered several more female Orangutan on the way back and crossed a 

long army ant colony moving along the forest floor. 

It poured hard that evening, so hard that hail-like droplets pounding on the tin 

roof of my bungalow was so loud you could not have a conversation and be 

heard. The heavy rain kept me awake several hours before it let up. Every night 

 



the forest was saturated with downpours, and I was thankful I wasn’t in a tent, or 

an orangutan trying to stay dry in its nest built every evening in the trees. They 

are known to place a canopy of leaves over them to attempt to stay dry. 

The next morning was clear, with sunlight streaming into the mountain peaks 

nearby. Up early and left with Ibrim to a new trail deeper where we would walk 

deeper into the forest. We encountered many small mammals, mostly squirrels, 

macaques, and several female orangutans, some with young that were hanging 

around for guides bringing wild bananas to feed them and draw them closer for 

their clients, even though illegal. The goal was to make the reintroduced 

orangutans independent. We were alone along the trail, when we heard a loud 

snap and cracking of branches, suspecting an orangutan. More noise as the 

unseen orangutan descended and Ibrim motioned me to be quiet and follow him. 

We threaded carefully through rattan palm with sharp thorns, until we saw a huge 

wild male orangutan with a large moon face, blond mustache, and massive long 

arms with orange red hair. He saw us then stared but seemed to accept us and 

didn’t bolt. He had just come down from the canopy and was sitting on a huge  

 

fallen tree, out of view from the trail. He seemed relaxed and began beating his 

chest softly with both hands looking around, then laid down, human like on his 



belly with his powerful arms folded in front of him and stared at us with intense 

amber eyes. 

He would at intervals lift his head and look around, then lay his head down again. 

Finally, he laid his massive head on his hands, and attempted to sleep. We 

watch for half an hour as he rested, got up, then laid back down on the giant 

trunk of a massive dipterocarp. The wind had picked up and was moving trees 

and rubbing branches higher up when suddenly there was a loud snap of a limb 

breaking. The male was startled, jumped up and roared, scared, and bolted for 

the nearest tree, climbing with amazing speed and agility. It was a rare moment 

to film this beautiful animal, powerful yet very wary of predators.  

My brief four days of exploration was educational as I learned about the forest, 

and concluded Bukit Lawang is a wonderful setting to observe the diverse 

Sumatran forest for the first time. Its rivers are clean and refreshing to swim or 

raft, its forests pristine, and there is accessibility of guides trained to interpret and 

educate the forest flora and fauna. It was only the beginning of my desire to 

explore the less traveled part of Gunung Leuser and go deeper into the forest, to 

encounter and learn more of its natural history. My time was brief, but I would 

return, and the valley of the Alas River and more remote sections from Ketambe.  



Spiderhunter, sunbird family, Sumatran Trogan 

Forest trees, white handed gibbon male 

white handed gibbon female playing with young macaques, Silver leaf monkey (langur) 

 

 
 
 
 



GEOGRAPHY 
Sumatra has a greater biodiversity than Borneo due to its location closer to the 
Asian mainland, but Borneo does contain a higher number of endemic mammals. 
PLANTS 

LOWLAND RAINFOREST 

Sumatra's rain forests are very diverse and contain levels of species diversity 
comparable to Borneo and New Guinea, yet much richer than Java, Sulawesi, 
and other islands in the Indonesian Archipelago. Large, buttressed trees with 
woody vines and epiphytes characterize Sumatra's lowland rain forests that are 
dominated by emergent trees of the Dipterocarpaceae family, some that reach 70 
m tall. Other families include the Caesalpiniaceae or legume family that include 
Koompasia spp. And understory tree families that include Burseraceae, 
Sapotaceae, Euphorbiacae, Rubiaceae, Annonaceae, Lauraceae, and 
Myristicaceae. Ground vegetation usually is sparse-mainly small trees and 
saplings of canopy species-and herbs are uncommon. 

Figs Moraceae are also common in the lowland rain forest. There are more than 
100 fig species in Sumatra, and each species usually is pollinated exclusively by 
a single fig-wasp Agaonidae species and may produce (mast) from 500 to a 
million fruits twice a year, important food sources for many forest animals. 
Dipterocarps every decade produce mast fruiting, perhaps to escape seed 
predation, by satiating the appetites of seed-predators and leaving the remaining 
seeds to germinate. Sumatra once contained pure stands of insect-resisting 
ironwood Eusideroxylon zwageri forests, a member of the laurel family once 
distributed throughout southern Sumatra, Kalimantan, and the Philippines. 
Epiphyte families found in the canopy include Orchidaceae, Gesneriaceae, 
Melastomaceae, Asclepidiaceae, and Rubiaceae, the latter including "ant-
plants," Myrmecodia and Hydnophytum which harbor ant colonies in their stems, 
while the ants protect the plant's leaves from caterpillars and other arthropod 
herbivores. 

Dipterocarp forests 

The major tropical forest type found throughout Indonesia and Malaysia is 
evergreen dipterocarp forest, which is found in both lowland and hill areas, 
providing suitable habitat for wild orangutans, tigers, rhinos, elephants, leopards 
and proboscis monkeys, as well as numerous other species. Dipterocarp trees 
are trees known for their incredible size and durability, and are the most luxuriant 
and diverse of all plant communities found on the islands. 
Although the appearance and structure of dipterocarp forests varies depending 
on the altitude as high as 1000 meters above sea level, they are characterized by 
their height which can reach heights of up to 60 meters. There are believed to be 
around 385 species of diperocarp tree found throughout the world, 
and Borneo alone contains 270 species, 155 of which are endemic to the island 
and which thrive in well-drained soil.   
 
Dipterocarp forests are highly unusual in that their plants flower so rarely, usually 
only once or twice in a 10 year period, a process known as mast fruiting, which is 



linked to the arrival of the El Nino weather phenomenon. The climatic conditions 
of El Nino years stimulate synchronous fruiting, and the canopy of diperocarp 
forests burst into color simultaneously. At this time, individual trees may carry up 
to 120 fruits, and trees have been known to synchronize over a scale of 370 
million acres. Although the exact reason for masting is unknown, it is believed 
that it may be a strategy to intermittently starve and swamp seed predators, to 
allow seeds survive and germinate. Dipterocarps are principally pollinated by 
small insects called thrips, which have adapted short lifestyles to coincide with 
the irregular masting periods. 
 
Five of the sixteen species of the parasitic Rafflesia plant are found in Sumatra 
and have been recorded as high as 1,800 m on Mount Lembuh, Aceh. Rafflesia 
arnoldii, which produces the largest flower in the world, is found in this ecoregion. 
Its large brown-orange and white flowers can reach 1 m in diameter. Rafflesia 

have no leaves, instead deriving all their energy from the tissues of its host, the 
ground vine Tetrastigma. Large buds emerge from the vine and have five large, 
flowery petals surrounding spikes, which smell like rotting meat and 
attract pollinating insects. 
 
PEAT FORESTS  Swamps 

Peats swamp forests are lowland forests that have formed over thousands of 
years in areas where waterlogged soils prevent dead leaves and wood from fully 
decomposing leading to an accumulation of peat. Peat swamps are usually found 
close to the coastline or near the shores of lakes, and form extensive, gently 
domed deposits, which can extend up to 200 km inland, and reach thicknesses of 
up to 20 meters. Unlike freshwater swamps, which cover large areas of Sumatra 
and receive water from mineral rich river floodwaters, the spongy and unstable 
beds of peat swamp forests receive the vast majority of their nutrient influx from 
rain. These forests are generally nutrient poor and plants of peat swamp forests 
have developed strong toxic and physical defenses. It is these defenses that 
prevent leaves from decaying when they fall to the forest floor, and they build up 
as peat.  
 
Despite their lack of nutrients and the fact that they contain a lower density and 
diversity of flora and fauna than dryland dipterocarp forests, peat swamp forests 
contain a large number of endemic species, and are considered important 
reservoirs of biodiversity, with Borneo’s peat swamp forests home to at least 927 
species of flowering plant and ferns. Tropical peat swamps form over hundreds 
of years, with the oldest peat formation in South East Asia found in the Sebangau 
area of central Kalimantan.  Peat swamp forests in Borneo and Sumatra have 
suffered from a history of degradation, drainage, fires, logging and conversion for 
agriculture 

 
MONTAIN FORESTS 
The montane flora of Sumatra originates from two sources: local sources 
(autochthonous) and areas that have a center of origin outside of Sumatra 
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(allochthonous). The local source can be divided into two categories: species that 
are characteristic of lowland rain forest, such as Dipterocarpaceae, 
Bombacaceae, and the genus Ficus (figs), and those that have a large 
global latitudinal distribution such as pines, Cruciferae (e.g., mustard), Theaceae 
( tea), and tree ferns. The allochthonous flora belong to genera whose species 
are found only in cold climates, not near equatorial rain forests. These species in 
the tropics are never found below 1,000 m and usually dominate the sub-alpine 
flora. Genera include Rhododendron, the alpine herbs Gentiana, and grass 
Deschampsia. Most of these species dispersed from Asia or Australia during 
cooler glacial periods when the Sunda region was a single landmass. Forest 
zones were all 350-400 m lower than their present height, providing numerous 
stepping stones. 
 
The characteristic vegetation in lower montane forests changes from 
Dipterocarpaceae, the dominant lowland family, to Fagaceae (oaks) and 
Lauraceae (laurels). Lithocarpus, Quercus, and Castanea are common genera in 
the Fagaceae family, and Cinnamomum burmansea, Persea 
americana, and Litsea spp. are common Lauraceae species. Other families 
common to the lower montane region include Cunoniaceae, Monimiaceae, 
Magnoliaceae, and Hamamelidaceae. Tree ferns in the genus Cyatheaare also 
common in the lower montane forests. The upper montane forest is 
characterized by conifers (pines and related trees), particularly by the Ericaceae 
(Rhododendron, Vaccinium) and Myrtaceae (Eucalyptus, Melaleuca) 
families. The podocarp conifers Dacrycarpus imbricatus and Leptospermum 
flavescens are also abundant in these forests, which because of their smaller 
stature are called elfin forests. Lichens are common to the drier parts of this 
zone, whereas mosses and liverworts are common in the moister parts of this 
zone that coincide with where clouds form and are commonly called cloud 
or moss forests. The sub-alpine zone is characterized by smaller specimens of 
the montane forest. There is also an increased abundance of grasses 
(Agrostis and Festuca), rushes and sedges (Juncus, Carex, 
Scirpus, and Cyperus), and small, colorful herbs. 
 
FAUNA 

A distinctive feature of Sumatra's fauna is that it can be split into two regions, one 
to the north of Lake Toba and the other south. Lake Toba formed millenium ago 
as part of a volcanic eruption that had a devastating impact on Sumatra. 
Seventeen bird species are found only north of Lake Toba, and ten are limited to 
the south. The white-handed gibbon (Hylobates lar) occurs only north of Lake 
Toba, and the dark-handed gibbon (Hylobates agilis) is found only to the south. 
The tarsier (Tarsius bancansus), banded leaf-monkey (Presbytis melalophus), 
and endangered Malayan tapir (Tapirus indicus) are found south of Lake Toba. 
The Malayan tapir is the largest of the four living tapir species and the only Old 
World representative. The Sumatran population of the Malayan tapir is close to 
extinction, with no more than fifty animals left in the wild. 
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The two-horned Sumatran rhinoceros (Dicerorhinus sumatrensis) once ranged 
through much of southeast Asia. Today the entire population numbers about 300-
500 individuals scattered in several populations in Sumatra, Borneo, and 
peninsular Malaysia. The Asian elephant (Elephas maximus) is found in several 
small populations throughout Sumatra. Only five populations number more than 
200 individuals, and with rapid habitat loss the survival of many of these 
populations is uncertain, despite the fact that they can exploit secondary forests 
(Sukumar 1989). The Sumatran tiger (Panthera tigris) is Indonesia's largest 
terrestrial predator and is critically endangered (IUCN 2000). The Sumatran tiger 
lives in lowland and montane rain forest and in freshwater swamp forests 
throughout Sumatra. There are an estimated 500 Sumatran tigers remaining in 
Sumatra, with approximately 100 found in Gunung Leuser National Park in 
northern Sumatra. However, the tiger is intensively hunted for skins and to supply 
the traditional medicine markets.  

The Sumatran tiger (Panthera tigris),Indonesia's largest terrestrial predator, lives 
in lowland and montane rain forest, as well as freshwater swampforests 
throughout Sumatra. There are an estimated 500 Sumatran tigers remaining in 
Sumatra, with approximately 100 found inGunung Leuser National Park in 
northern Sumatra. There are three Level I Tiger Conservation Units (TCUs) in 
Sumatra that overlap this ecoregion. The two-horned Sumatran rhinoceros 
(Didermocerus sumatrensis) once ranged through much of southeast Asia. 
Today the entire population numbers about 500 individuals scattered in 
several populations in Sumatra, Borneo, and peninsularMalaysia. Another 
distinctive species of Sumatra's montane forests is the serow (Capricornis 
sumatraensis). The serow lives from 200 m to the vegetated summits of 
Sumatra's highest peaks. It can also be found on forested limestone hills.  
Several other mammal species are found in this ecoregion, including 
numerous primate species such as several leaf-monkeys, siamang (Hylobates 
syndactylus), the region's largest gibbon, wild dog (Cuon alpinus), sun bear 
(Ursus malayanus), and clouded leopard (Pardofelis nebulosa). 
 
At the current rate of deforestation, Sumatra's remaining lowland rain forest will 
be completely gone within the next ten years unless drastic actions are taken to 
halt the rampant logging. Given this ominous prediction, the only remaining 
natural forests in Sumatra will be the hill and montane forests of this ecoregion.  
One example of illegal logging inside Indonesia's protected areas is the unabated 
illegal logging that has occurred in and around the biologically valuable Gunung 
Leuser National Park since April 1999. The destruction includes prime habitat for 
the orangutan, siamang, and white-handed gibbon. In Gunung Kerinci Seblat 
National Park illegal logging is increasing, and more than 400 families are staking 
claims along the road bordering the park. Kerinci-Seblat National Park is an 
important site for one of the last remaining populations of the Sumatran 
rhinoceros and Sumatran rabbit, as well as siamang and agile gibbon. Poaching 
is another threat to the great diversity of life in these forests. From 1990 to 1996 
the number of Sumatran rhinoceros in Kerinci-Seblat National Park fell from 300 
to about 30. 
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