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Abstract 

Ecology and Vegetation of Mt Trikora, 
New Guinea (lrian Jaya) 

by 

Jean-Marie MANGEN 

Chapter I: After a presentation of the main geographical features, the author 
retraces the history of the scientific exploration of Mt Trikora, New Guinea 
(Irian Jaya), and describes the altitudinal zonation of the vegetation. 

Chapter II: The physical environment is described; geology and 
geomorphology, soils and climate (regional, local) are analysed and com
mented. 

Chapter III: The study of the vegetation of the subalpine and alpine zones 
(> 3000 m) is based on 86 phytosociological plots. 26 different vegetation 
communities have been recognized. The subalpine vegetation is divided into 
forests (2 types), shrublands (2), heaths (2), grasslands (2), berblands (1), 
mire associations (5) and open rocky slope communities (3). In the alpine 
zone, the author distinguishes and describes alpine heath formations (1), 
grasslands (1), herbfields (1) and mires (2); the rock surfaces and alpine 
screes (2) are also studied. 

Chapter IV: In the last part, the flora of Mt Trikora is compared to those of 
other mountains in New Guinea and to Mt Kinabalu, Borneo. The author 
comm~nts some hypotheses on the origin and distribution of the subalpine 
and alpine vegetation in New Guinea. 

Appendices : The reader may find meteorological data from Wamena 
(Baliem Valley), a list of plants collected by the author in the Baliem Valley 
and beneath Mt Trikora trail below 3000 m, a list of plants collected by Brass 
et al. and by the author above 3000 m, a table comparing the geographical 
distribution of genera in the highlands of New Guinea; and finally a 
physiographical scetch map of Mt Trikora and surroundings. 
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Resume 
Chapitre I: Apres une presentation du contexte geographique, l ' auteur 
retrace l'historique de l'exploration scientifique du Mt Trikora. Il donne 
ensuite l'etagement en altitude de la vegetation. 

Chapitre II: Les facteurs geologique et climatique regionaux et locaux, ainsi 
que pedologiques sont etudies et commentes. 

Chapitre III: L'etude de la vegetation porte sur Jes etages subalpin et alpin 
(> 3000 m). 86 releves phytosociologiques ont ete effectues sur des placettes 
de taille variable selon Jes types de formation. En tout, 26 communautes 
vegetales differentes ont ete reconnues. La vegetation subalpine est subdivisee 
en formations ligneuses, formations herbacees et groupements rupicoles. 
L'auteur analyse ainsi parmi les formations ligneuses, une foret de transition 
a Libocedrus papuana, la foret subalpine dominee par desEricaceae , 2 types 
de foutTes altimontains et 2 types de landes. Les formations herbacees 
comprennent 2 types de savanes, une pelouse discontinue basse, 5 types de bas 
marais et 2 mouillieres. Trois groupements rupicoles ont ete retenus. Dans 
l'etage alpin sont reconnus et decrits une lande basse, et 4 formations 
herbacees (savanes, pelouse basses, et mouillieres). Les groupements rupicoles 
et ceux des pierriers/eboulis (2 types) sont egalement etudies. 

Chapitre IV: La derniere partie analyse les affinites et particularites 
phytogeographiques de la flore du Mt Trikora. Les donnees sont comparees 
avec celles d' autres massifs montagneux de Nouvelle-Guinee, et celle du Mt 
Kinabalu, a Borneo. L'auteur commente certaines hypotheses sur l'origine et 
la distribution de la vegetation altimontaine en Nouvelle-Guinee. 

Annexes: Le lecteur trouvera des donnees meteorologiques de la station de 
Wamena (vallee de Baliem), une liste des plantes recoltees par !'auteur dans 
la vallee de Baliem ainsi que sur le sentier du Mt Trikora ( < 3000 m), une liste 
des plantes recoltees par Brass et al. et par I' auteur a plus de 3000 m, un 
tableau comparant la distribution de genres surd' autres massifs de Nouvelle
Guinee et finalement une carte de la region etudiee. 

Original french title/ titre original: Mangen J.-M., 1986: Etude phytogeo
graphique et ecologique du Mt Trikora, Nouvelle-Guinee. -These de doctorat 
de 3e cycle: Ecologie, Universite Paul Sabatier, Toulouse III, France, 
N° 335 1, 162 p. 
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Preface 

The present booklet deals with the study of the ecology and vegetation above 
3000 m on Mt Trikora, Irian Jaya, Indonesia. When starting my work on the 
tropical high mountain ecosystems of south-east Asia, New Guinea was only 
a vague concept to me. My first steps in tropical ecology have been made in 
the ' Tnstitut de la Carte Internationale de la Vegetation' of Professor Legris in 
Toulouse I France. During several travels to Indonesia, the desire to do 
botanical work in New Guinea rose more and more in myself. I chose Mt 
Trikora because of the facilities I could expect in the Baliem Valley, Wamena 
being a city big enough to provide easily food and porters. 

After a first visit to the Jayawijaya mountains in 1982, I have been literally 
fascinated by the people and the natural environment encountered. Back to 
Europe, I contacted the Rijksherbarium in Leiden for he lp and became 
acquainted there with a number of scientists who shared this same fascination. 
Marius Jacobs and C.G.G.J. van Steenis encouraged me to go on in my 
research. Later on, Wim Vink, Jan Frits Veldkamp, Max van Balgooy and 
many others helped me a lot with my work. The results of the investigations 
done during three field trips, in 1982, 1983 and 1984, have been summed-up 
in a doctorate thesis presented in 1986 at University Paul Sabatier of Toulouse 
I France. With a considerable delay, in patt due to my work as a high school 
teacher, the translation of the french thesis is at last ready. 

The starting point of my field trips has always been ~amena, a little town in 
the Baliem valley. From there, the summit area could be reached within three 
days walking, some Dani papuans carrying food and equipment. No precise 
map was available. Only a local guide and U .S.A.F. air photographs helped me 
to find my way. The Mt Trikora track follows for about 50 km the Wamena 
R iver up to its sources. After having crossed the gardens of the Dani papuans, 
the party reaches the upper limit of gardening at 2400 m, next to the village 
of Elarek (see sketch map in appendix VI). A difficult walk on fallen stems, 
through montane rainforest, leads us to a big intramontane basin at 3000 m 
altitude. The area of our investigations reaches from this high valley to the 
summit ridge of Mt Trikora at about 4500 m. 
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More than 1100 numbers of plants have been collected and dried on the spot. 
86 phytosociological plots enabled me to give a picture of the vegetation cover 
of the higher parts of the mountain. Finally, soil and rock samples have been 
analysed to explain the distribution of the vegetation units. After observations 
in the field and air photograph analysis, a topographical scetch map has been 
drawn (appendix VI). 

The main difficulty, apart from getting a 'Surat Jalan' from the local 
authorities, has been the correct identification of the species. Indeed, the 
present study has shown to me that expert-centers for taxononic identification 
and research like the Rijksherbarium in Leiden, are indispensable for world
wide research on biodiversity. They should benifit more than ever from 
national as well as international support. Without taxonomic work, no 
applications in medical, agricultural and environmental domains will be 
profitable or even possible. lnventoring the botanical diversity of New Guinea 
should therefore be pursued, as it is essential to the sustainable use of the 
natural resources of this island. 

10 
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CHAPTER I: General presentation 

I. The area and its exploration 

The island of New Guinea, at the eastern border of the indonesian archi
pelago, is the second greatest island in the world after Greenland. Its total 
surface is about 785.000 square km. From an ethnical point of view, it can be 
included in Melanesia, as its inhabitants, the papuans, are dark skinned and 
have frizzy black hair. Geographically speaking the island is part of the 
australian continental shelf (Sahu! shelf). 

The first foreign visitors to New Guinea have probably been sailors from the 
sumatran kingdom of Shrivijaya, in the eight century A.D. Later on chineese 
traders also had contact with the dark frizzy haired people of this island. 

The discovery by Europeans dates back to 1527, when Jorge de Meneses, the 
portugese governor of the Moluccas landed in New Guinea. Since long ago 
indeed, the island had awakened the interest of the portugese, spanish and 
dutch navigators rivalling for trade and in search of unknown country and 
wealth. Meneses called its new discovery 'Ilhas dos Papuas' after the malay 
expression 'orang papuwa' which means frizzy haired people. 

Later the island received the name 'Nova Guinea' because of the resemblance 
of its inhabitants with those of west Africa. The actual name 'Irian Jaya' 
given to the land west of the meridian 141° E has its origin in a word from 
the island of Biak, meaning 'hot climate'. It has been used for the first time 
in 1946 by a papuan headsman during negotiations with dutch representa
tives. When in 1963 the western half of New Guinea became an indonesian 
province, first 'Irian Barat' (West Irian) and finally 'Irian Jaya' (Glorious 
lrian) was used to name this easternmost province. 

But let' s look back to earlier times in the exploration history of New Guinea. 
When in 1623, the dutch navigator Jan Carstensz sailed along the south coast 

11 
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of the island, he could for the first time catch a glimpse of the snow-capped 
mountains in the interior of New Guinea. As he wrote down, this was indeed 
« ... a singular sight, being so near the ljnie equinoctial ... ». 

As could be found out later, the topography of New Guinea is very irregular. 
A long east-west orientated mountain chain culminating in Mt Jaya 
(Mt.Carstensz) at 4880 m, seperates the island into two parts over more than 
1000 km (fig. I). 

The southern slopes of this mountain chain fall nearly vertically down to sea
level in a nan-ow, 50 km broad piedmont area. Huge flood plains covered by 
primary forests extend to the south coast. The northern parts of these 
mountains are more gradually sloping down to sea-level. A lower coastal 
chain to the north separates the interior lowlands from the sea. Mt Trikora, 
the area dealt with in this booklet, is situated in the central range of Irian J aya, 
the so called Jayawijaya Mts. or 'Pegunungan Maoke' , between 4°05'-4°20' 
S and 138°30'-139° E. 

In IrianJaya several peaks are still covered by eternal snow, i.e. the Mt.Engga 
(Idenburg, 4378 m), Mt Jaya (Carstensz, 4880 m) and Mt Mandala (Juliana, 
4680 m). Mt Trikora (Wilhelmina, 4725 m, 4° 17' S-l 38°40'E), is presently 
free of eternal snow. In Papua New Guinea the mountain chain is less high 
and culminates in Mt Wilhelm (4510 m). 

The discovery of Mt Trikora itself dates back to 1904. The mountain had been 
seen first by the captajn of the 'Valk', a dutch ship exploring the rivers of the 
south coast. It was called 'Mt Wilhelmina' in honor of the queen of the 
Netherlands. 

The exploration of this part of the mountain chain really started in 1907, 
when the dutch government decided on a military exploration program which 
lasted 7 years and involved approximately 800 men. H.A.Lorentz was the first 
to try the get to the eternal snow by travelling upstream the river now called 
after him, until reaching the foothills of the main chain. But, weekened by 
hunger and illness the expedition was forced back to the coast. 

Meanwhile an english party, sponsored by the British Ornithologists Union, 
also planned to reach the snowtops of New Guinea further west in the 
Sudirman range, a challenge inacceptable for Lorentz. With the threat of 
being beaten by the english, he hurriedly organized a second expedition in 
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september 1909. This time Lorentz had recruited 82 Dyak: porters from 
Borneo to exclude desertion. At that time we may read that government 
officials had fun when hearing that Lorentz employed 'headhunters from 
Borneo to visit the headhunters of New Guinea' as related by C.Souter (1963) 
in his chronicle of the island. 

Taking advantage of his earlier experience Lorentz progressed well. Two 
months after having left the coast, he and seven of his companions reached 
the eternal snow of Mt Trikora, on November 9th, 1909. Unfortunately bad 
weather prevented them from reaching the summit itself. Nevertheless, from 
the summit ridge they discovered about 15 km to the north a big lake. They 
called it lake Habbema, after lieutenant D .Habbema in command of the troops 
responsible for the security of the expedition. 

Of course their joy was great and all of them were proud as it was dutchmen 
who were the first to reach the snowcapped mountains of New Guinea. But 
their euphoria was of short duration. Climbing down to their 4000 m bivouac, 
Lorentz fell, got heavily wounded with two ribs broken. As he was unable to 
move on its own, the party stayed another 10 days in this camp, where low 
temperatures and snowfall made life difficult. Furthermore, one of the 
Dayaks got lost and died in the cold. 

On November the 2 l st, 1909 they started walking back to the coast. Another 
porter and a soldier had died before they finally left their base camp at the 
mouth of the Lorentz river on March lst, 1910. Before leaving the Casuarina 
coast, Lorentz visited the unsuccessful british expedition, who had tried 
further west to get to the top of Mt Jaya. The british expedition's medical 
officer and botanist, Dr.A.F.R. Wollaston wrote .later in his diary that « 

Mr.Lorentz looked like a man hardly returned from dead, ... and his spirits 
were in better condition than his body. » (Souter, 1963). 

In August 1912 a third military expedition, this time under the lead of 
A.Franssen-Herderschee, started again from the south coast and reached for 
the first time the summit of Mt Trikora on February 2lst, 1913. 

The first world war made an end to this first wave of expeditions to the eternal 
snow of New Guinea. The next expedition with Mt Trikora as a target, was 
led by J.H.K.Kremer in 1921. This was the biggest expedition ever organised 
by the dutcb to New Guinea. Some 800 men contributed to the attempt 
reaching this mountain from the north via the Mamberamo and Idenburg 
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rivers and walking south. On their way the anthropologist P.Wirtz and the 
geologist P.F.Hubrecht crossed the westernmost part of the Baliern river. 
Hubrecht, who had been a member of the Franssen-Herderschee team in 
1913, should be the first man ever having crossed the island. 

Indeed, December the 4th, 1921, the expedition managed to get to the top of 
Mt Trikora once more. Hubrecht noted that the extent of eternal snow seemed 
to have diminished already. They found a big erratic block of ice ( 10 m3) that 
had been detached from the snow cap. This probably occurred during an 
important earthquake on October I Oth of the same year. On their way back 
they passed lake Habbema, a lake that should play a major role in the further 
exploration of the area. 

Up to that date all the expeditions had advanced by boat or on foot, wich of 
course occasioned big logistic problems. In 1936, A.H.Colijn, used an 
amphibious aircraft to parachute supplies (Colijn, 1937) and he reached with 
relative facility for the first time the snowfields ofNgga Pulu (4860 m) in the 
MtJaya group. The pyramid ofMtJaya itself, hidden by the clouds, could not 
be reached. By doing so this expedition had shown that the time of huge 
exeditions, with hundreds of porters, was definitely over. The highest point 
in New Guinea was later only reached in 1962 by the austrian alpinist 
H.Harrer and his small team (Harrer, 1963). During the 1936 expedition, the 
geologist J .J .Dozy discovered the Ertsberg copper ore deposit (Dozy, 1939) 
estimated in 1968 at 33 millions of tons. This unique mineral deposit is being 
quarried since march 1973 by Freeport Indonesia Inc. (Hope, 1976). 

Shortly before World War II, the exploration of the area between the Iden burg 
river and Mt Trikora should come up with one of the biggest discoveries for 
New Guinea. In 1938, a mixed american-dutch expedition sponsored by 
Richard Archbold had chosen lake Habbema as a base in the mountains. This 
was the third Archbold expedition in New Guinea and it was organised for 
a complete investigation of the flora and fauna of the north slopes of the Snow 
Mountains, i.e. from the ldenburg river till the highest parts of Mt Trikora. 

All in all about 200 persons were involved and among the scientists engaged 
were E.Meyer-Drees, forester, and L.J.Brass, botanist. The Guba, a twin
engined amphibic aircraft assured transportation of the supplies wafted to the 
parties on foot. During one of the numerous reconnaissance flights, Archbold 
discovered on June 23d, 1938, the Great Baliem valley or 'Grand valley' as 
they called it, « a valley of 60.000 population seen for the first time by white 
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man » (Archbold, 1941 ). This big intramontane valley, also called the 
'Shangri-la' of New Guinea had been undiscovered, although the Kremer 
expedition had crossed the headriver of the Baliem seventeen years earlier. 
The isolation of one of the last unknown papuan groups was thus broken up. 

On July 15th, 1938, Archbold landed on lake Habbema (3225 m, ± 4 km long 
x 2 km wide), not an easy undertaking « since no plane had ever landed on 
the lake and none had taken off from water at so high an altitude.» (Archbold, 
1941). Later on 105 persons and 200 tons of material have been sent on 
freighting flights from Jayapura (Hollandia) on the north coast, to this high 
altitude lake. 

Apart from numerous collections of animals made by other members of the 
expedition, L.J.Brass and his companions collected a considerable amount of 
plants either around the lake itself (594 numbers) or between 3400 and ±4000 
m on Mt Trikora (783 numbers). It should be the biggest collection ever made 
in this part of the world. As for many adventurers before him, Archbold had 
to give up the ascent of the summit due to bad weather. Again a considerable 
retreat of the snowfields was observed, since the first visit by Lorentz in 1909. 

The Archbold expedition has been the last big one in the area. After the 
second world war, Indonesia became independant, with the western part of 
New Guinea remaining under dutch control until 1963. No scientific expe
dition had visited the area, only missionaries had continued exploring the 
Baliem valley. After 1954, when the valley was officially opened to evange
lisation, missionaries of all sects turned up and G.Souter to comment on this 
period : « the monster Time which had pounced on Shangri-la in 1938 and 
1945 had come again, and this time it had come to stay.» (G.Souter, 1963). 

Only sporadic botanical collecting have been done since. In 1955, J.L.Gressit 
made a short stop in the Baliem. In 1961, R.Schodde collected in the valley 
and in 1966 A.J.G.H.Kostermans did the same but without searching in the 
higher parts of Mt Trikora. In June 1961 Chr.Versteegh from Forestry Dept. 
at Manokwari collected (121 numbers) at Wiligimaan in theBaliem. In 1976, 
a german pluridisciplinary expedition visited the foothills between Wamena 
and Mt Mandala in Eipo land. At that occasion P.Hiepko and W.Schultze
Motel made some collections around Wamena. Finally, an indonesian 
expedition organised by students from 'Mahitala Unpar' of Bandung in 
December-June 1983-1984, reached the summit of Mt Trikora and collected 
specimens in the surrounding highlands. 

17 



Trav. sci. Mus. nat. hist. nat. Luxemb. 21, 1993 

II. Main vegetation types and altitudinal zonation 

New Guinea is an island of predilection to the botanist as the vegetation 
extends without interruption from sea level up to the eternal snow and ice. 
Nowhere else in southeast-Asia the mountains reach such extensiveness, but 
also nowhere else the study of these mountains is as difficult, as progression 
in the field is very hard. 

But within this huge island, the mountains are the areas actually known best 
because since long ago the explorers have preferred the cold climate of the 
intramontane valleys to the humid and hot lowlands. This remains true for the 
indigenous people as well, who settled in the mountains, and thus today these 
valleys are densely populated and consequently heavily deforested. 

During his travels through South America, Alexander von Humboldt was the 
first to recognize and to study plant distribution in relation with altitudinal 
change. In his book on plant geography (1807), Von Humboldt distinguishes 
seven altitudinal zones in the equatorial Andes, zones marvellously illustrated 
by colour drawings. Later on and mainly in the twentieth century, many 
botanists have studied vegetation zonation everywhere in the world (cf.Troll 
1959, Hedberg 1964, van Steenis 1934, etc.). 

For the mountains of the Indonesian archipelago, we may refer to the work 
of C.G.G.J.van Steenis (1934, 1972), who made a detailed study of the 
altitudinal zonation of vegetation in the area and proposed a general 
classification that is largely accepted nowadays. 

Discussion around this subject has been and is still going on and is clearly not 
a matter of consensus so far. Based on structural and floristic criteria, the 
study of altitudinal zonation of plants still raises some problems, i.e. the 
demarcation lines and the transitions between the zones. This of course seems 
normal to me, as the delimitation of such zones is a rather artificial 
undertaking and thus always causes a rupture in a continuum. 

When we accept such demarcations, we still have to be conscious that the 
altitudinal distribution of vegetation units is varying strongly from one 
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mountain area to the other, or even from one valley to the other. This means 
that whatever demarcations we choose, we have to establish the altitudinal 
limits not too strictly. If we try to do so, we will come up with as many 
classifications as we have studies on the subject! 

Van Steenis' zonation for Malesia (cf.fig.2) is based on a detailed floristical 
analysis, a method that could of course not be applied in our case because the 
flora of New Guinea is not known well enough. The only well explored 
mountain areas are Mt Wilhelm and Mt Jaya, but still only at higher altitudes. 
This fact of course sends us back to the many propositions already made (cf. 
fig. 2) and we have to try to compare these with our own observations. As for 
conveniance it is very useful to have an altitudinal zonation, especially if a 
comparison between different mountains is aimed at, I will try to define such 
a zonation on Mt Trikora, starting with my own observations made in the 
Bali em valley and gradually going up till the summit of Mt Trikora. With the 
help of areal photographs, I have been able to recognize the distribution of the 
main vegetation types between the Baliem valley and the summit of Mt 
Trikora. 

1. Lowland zone 

As far the lowlands and the colline subzone (after van Steenis, 1934) are 
concerned, I have no personal observations and thus refer to indications from 
literature. It appears that the limit between the lowland forests and the 
montane zone is oscillating between 1000 and 1500 m (fig.2), although 
precise demarcations are not yet established. 

2. Montane zone 

The montane zone in the area concerned is formed by closed evergreen forest 
with a large altitudinal extension. Actually this zone is subdivided into sub
zones i.e. Lower Montane Zone from 1000(-1500) - 2700(-2800) m and 
Upper Montane Zone between 2700(-2800) and 3000(-3400)m. The limit 
between these two zones is based on structural and floristic patterns easily 
observable on Mt Trikora. 

2.1 Lower montane zone 

Due to lack of time, I have unfortunately not been able to make a detailed 
study of this zone. In the following account, I will nevertheless try to give a 
concise description of the montane forest, using my own observations and 
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collections as well as the description given by Brass (1941). Starting point of 
all my visits on Mt Trikora was the village of Wamena. This is situated at 
1550m in the big Baliem Valley, a valley strongly populated and thus nearly 
completely deforested. The rapidly increasing number of new settlers 
(transmigrants) from other parts of Indonesia is of course speeding up this 
evolution, and already now the human pressure on the environment is at its 
upper limit of tolerance. Nevertheless, some forest relics survive in some 
areas of the valley and show evidence of former forest cover. Scattered patches 
of trees are composed by Araucaria cunninghamii (390), Lithocarpus sp. 
(391), G/ochidion sp.6 (392), Macaranga sp.2 (394) and Eugenia sp.(395). 

Near the village of Ji wika on kru:st hillocks north-east of Wamena, on the edge 
of the Baliem valley (at 1600 rn), in a disturbed forest of about 15 m height, 
I have collected the following species: Castanopsis sp. (362) ,Eugenia sp. (363, 
357), Saurauia sp.(343), Wendlandia paniculata (349), Lauraceae non id. 
(359), Monimiaceae non id. (344), Acanthaceae non id. (346), Ficus 
sp.(348), Vaccinium acrobracteatum (348b), Dimorphantera amblyornidii 
var.steinii (352), Dimo1phantera obtusifolia (35la), Rhamnus nipalensis 
(350), Garcinia sp.(351 b),Acalyphasp.(354),Diospyros sp. (355), Timonius 
sp.(356),Psychotriasp.(360, 366),Prunus sp. (361),Pittosporum ramiflorum 
(365), Parsonsia cf. alboflavescens (353), Macrosolen cochinchinensis var. 
cochinchinensis (345), and Selaginella caulescens (347). This remnant of 
lower montane forest is crossed by a heavily used trail leading to one of the 
few salt wells in the Baliem valley. 

To the south-east of Wamena, the karst hills have been completely deforested 
and are actually covered by a secundary scrub, 2-5 m high. In such a scrub near 
the trail leading from Wamena to Pugima village, the following species 
occur: Octomyrtus pleiopetala (150), Ilex sp. (152), Dodonea angustifolia 
(154), Wendlandia sp.(156), Grevillea papuana (157), Geniostoma 
anterotrichum var. archboldianum (158), Rhamnus nipalensis (159), Evodia 
sp. (162), Glochidion sp.(163, 166), Pittosporum cf ramiflorum (164), 
Pleomele sp. (165), Piper gibbilimbum (167), Acalypha hellwighii cf. var. 
mollis (168) and the epiphytic hemiparasites Amyema strongylophyllum 
(151) and Cladomyza kaniensis (160). On these hills, replantations with 
Pinus sp. have been tried but without success. 

Along the banks of the Baliem river a galery forest of Gymnostoma sp. (368), 
25-30 m high, give a good shelter and fire wood for the Dani papuans. The 
originally boggy valley bottom has been drained and is now occupied by an 
extensive mosaic of gardens alternating with fallow land (plate 3). The Dani 
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cultivate a number of sweet potatoe varieties on small garden hill beds 
separated by one meter deep drains. Cultivating these gardens for 3 to 4 years, 
the Dani leave them fallow for a period of 8 to 10 years. 

Pioneer species as Pennisetum macrostachyum (370), lmperata cylindrica, 
Diane/la ensifolia (377), Burrruinnia dis tic ha (351 ), the small yellow 
flowerered shrubs of Rhododendron macgregorii, Acalypha hellwigii 
var.mollis and all the species mentioned above in the secundary scrub on the 
karst hills occur abundantly. My observations made in the Baliem confirm 
what Brass supposed during his visit in 1939 Brass (1941 ). « ... it would seem 
that very extensive forests of oaks and Castanopsis once clothed the ridgy 
terrain of the valley bottom and extended up the slopes to elevations of 
approximately 2000-2200 m ». 

Near Hetigima village the south-west border of the huge Baliem valley is 
delimited by rather steep limestone slopes reaching up to about 3700 altitude. 
These slopes are completely deforested up to 2200 m. Above that altitude 
Nothofagus brassii (387) and Nothofagus grandis (385) dominate a forest 
which is constantly covered by a thick cloud layer. Its lower limit surprisingly 
coincides with the upper limit of deforestation; the mountain crest always 
emerge from the clouds. 

This forest, although dominated by the Fagaceae, harbour a number of other 
species i.e. Acsmithia reticulata (371), Caldcluviafulva (383), Wendlandia 
sp.(379),Glochidionsp.4(382),Glochidionsp.5(386),Castanopsissp.(384), 
Timonius sp.(38 1), the shrub Xanthomyrtus montivaga (372) an unidentified 
Araliaceae (387) and the fem Thelypteris sp.(374). In the Bele river valley, 
Brass ( 1941) has collected in a similar forest type, at an altitude of 2200 m, 
about 60 species of trees more than 25 cm in diameter among those 6 
Lauraceae, 4 Fagaceae, 8 Cunoniaceae, 7 Elaeocarpaceae, 8 Myrtaceae 
(i.e. Syzygium) and 2 Podocarpaceae. 

From the description given by Brass, it seems that the families Sapotaceae, 
Staphyleaceae, Icacinaceae, Meliaceae, Chloranthaceae, Celastraceae, 
Oleaceae and Begoniaceae are at their altitudinal limit in these forests. The 
same is valid for the genera Aristotelia (Brass 11526), Sloanea (Brass 
11217), Peperomia (Brass 11227) and Lindersia chrysantha Merr.& Perry. 
Leaving the grand valley, the Mt Trikora trail crosses gardens and secundary 
scrub up to 2400 m near the village of Elarek (cf. scetch map, appendix VI). 
The cultivation of the sweet potatoes becomes difficult due to low temperature 
during night; it needs nearly two years to grow to half the size of those 
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PLATE 3 

The Baliem valley, a patchwork of gardens and villages 

Pitcher of Nepenthes maxima 
Reinw. 
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Dimorphantera obtusifolia 
Sleumer, from the Baliem 
valley near Jiwika 
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cultivated in the Grand valley. Beyond the gardens we find the typical lower 
montane forest, whereNothofagus is well represented and may even dominate. 

Some abandoned gardens and forest clearings between 2000 and 2300 m bear 
a low secundary scrub vegetation with many Ericaceae, like Rhododendron 
beyerinckianum (322), the white flowered Rhododendron herzogii (327), 
yellow flowered Rhododendron macgregoriae (336), Vaccinium 
convallariifolium (3 18), and several Melastomaceae: Medinilla rubiginosa 
(321), Medinilla sp.(323), Melastoma sp.(339), the Myrtaceae Metrosideros 
sp.(329) and Baeckia f rutescens (332), further Fagraea bodenii (319), 
Ca1podetus arboreus (324), llex versteegii (325), Saurauia sp.3 (326), 
Exocarpus pullei (340), Parsonsia cfcyathocalyx (337), Ficus sp.(341), the 
pitcher plant Nepenthes maxima (328), Alpinia sp. (333), Lindsaya rigida 
(335), and some terrestrials likeBurmanniadisticha, Glossorhynchasp.(330), 
Dendrobium sp. and Spathoglottis sp. It is interesting to note that young trees, 
2-3 m high, of Notlzofagus rubra (317) and Nothofagus sp. (334) are 
colonizing this area, showing that natural regeneration of the primary forest 
is coming forth and that Nothofagus may play a role in that process. 

The SutTOunding forest is a typical evergreen rainforest with two arboreal 
strata, the first canopy layer reaching 30m height and more, the understorey 
layer being at 10-20 m height. The canopy is closed and thus the shrub and 
herb layers poorly developed. Lianas and epiphytes are present but never very 
frequent. For further information about these lower montane rainforests, the 
works by Brass ( 1941), Grubb &Stevens ( 1985), Robbins ( 1960) and Paijmans 
(1976) may be consulted. 

At 2700 m, the forest structure is changing slightly, the canopy gradually 
opening, thus enabling a denser undergrowth. Nothofagus stylosa van 
Steenis sp.nov. (280) is the dominant forest tree with 20-30 m height and up 
to 1.5 m in diameter! The second storey is formed by small trees of 
Cryptocarya sp. (286),Saurauia sp.(281),Elaeocarpus sp. (290),Tetractomia 
tetrandrum (289), Evodia sp.(291 , 298), Cyrtandra sp.(293), Timonius 
sp.(294), Prunus sp.(296), Helicia sp. (303), /lex sp.(304), Zygogynum sp. 
(306), Rapanea sp. (307), Ficus sp. (311, a genus that reaches here its 
uppermost limit), Sphenostemon sp. (312), Rhododendron sp.(3 10), and 
numerousPandanus sp. (probably Pandanus brosimos) with stilted roots and 
valuable edible nuts that are collected by the papuans for supplementary food. 
In the shrub layer, 1-5 m high, I have collected Homalanthus sp.(288) 
growing gregariously on several places, Breynia sp. (283), Macaranga sp. 
(297), Amaracarpus sp. (299), Cypholophus cf vestitus (284), Lecanthus sp. 
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PLATE 4 

Rainforest of the lower montane zone near the village of 'Wallaik' 

Upper montane rainforest at 
2700 m (a Dani tribesman 
giving the scale) 
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Umbrella shaped tree of the 
upper montane rainforest 
(approx. altitude of 2850 m) 
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(309), Piper sp. (285), Cyrtandra sp. (302), Rhododendron sp. (310), young 
individuals of Dacrycarpus imbricatus (279) and of Podocarpus archboldii 
(3 l 6b ). Freycinetia cf sterrophylla (282), Strongylodon archboldianus (316) 
and Clematis phanerophlebia (314) are the most prominent lianas. 

2.2 Upper montane zone 

Between 2700 and 2800 m altitude, the generic spectrum as well as the 
physiognomy of the forest changes. We enter a transition zone between lower 
and upper montane forest, where the gymnosperms become codominant or 
even dominant and where trees with nanophyllous leaves prevail. Pandanus 
sp. is here at its upper limit of growth (± 2700 m), an observation made all 
over New Guinea and confirming what Robbins (1958) noted for the Kubor 
Range, south west of Mt Wilhelm in Papua New Guinea:« Most characteristic 
of all is the fact that climbing bamboo and the tall screwpines of the lower 
montane forest are now absent». 

At 2850 m, Podocarpus brassii (256), Dacrycarpus compactus (261) and 
Phyllocladus hypophyllus (271) are the dominant forest trees. The shrub 
layer is composed by Rhododendron villosulum (254, 266), Vaccinium 
brachygyne (255), Homalantus arfakensis (252), Carpodetus cfmajor (258), 
Symplocos cochinchinensis ssp. leptophylla var.reginae (250), Symplocos 
sp. (259), Olearia sp.(263), Eurya brassii (264), Rapanea acrosticta (267), 
Rapanea cacuminum (269, 275), Prunus grisea var.grisea (276), Melicope/ 
Tetractomia sp.(272), Evodia sp. (274), Steganthera parvifolia (268) and the 
treefem Cyathea sp. (265). Within the lianas we may mention Palmeria 
hypargyrea (257) and the bright red flowered Tecomanthe volubilis (249). 
On the ground, one meter thick hummocks of mosses, mixed with hepatics, 
cover the fallen trees or branches thus rendering a progression outside the 
trail nearly impossible. 

The tree crowns often have a tortured appearance with the typical umbrella 
shape, evident signs of reduced growth due to cooler climate. Only one tree 
layer has been recognized at 15 m height, the forest having a rather open 
canopy. The epiphytes are becoming very common, all the tree trunks and 
branches being covered with mosses, hepatics and abundantHymenophyllum 
ferns. This is the typical mossy forest described by Brass in 1941 and it 
corresponds to the 'Upper Montane Forest' described by Grubb & Stevens 
(1985) on Mt Kerigomma, Papua New Guinea. 

Concluding we may say that, due to floristic and structural change in the 
forest, a demarcation separating the lower montane zone from the upper 
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montane zone can be fixed at 2700-2800 m. In the transect where I collected 
the species mentioned above, I did not observe any Nothofagus. It seems 
that either this genus is disappearing slowly at higher altitudes or, and this 
is more plausible, that the soil conditions are more favorable to the 

gymnosperms. 

The altitude seems not being a serious criterium, as a nearly pure stand of 
Nothofagus stylosa van Steenis sp.nov (229) has been observed on a ridge at 
3050 m, bordering to the north-east the watershed basin separating the east 
running Wamena river, from the Baliem river running to the west.Nothofagus, 
with its showy red young leaves, is forming a dense closed forest 25 to 30 m 
high. In the understorey I could collect a number of species well represented 
also at higher altitudes: Drimys piperita entity 'reticulata' (224a, 224b, 234), 
Acronichia murina (226), Vaccinium spp. (227, 236), Diplycosia sp. (230), 
Dimorphantera alpina var. alpina (232), Rhododendron beyerinckianum 
(223), Trochocarpa nutans (233), Scheffiera sp. (228), Edinandra sp. (237) 
and young Libocedrus papuana (235). Within the epiphytes, we collected 
Psychotria sp. (225), the orchids Glossorhyncha sp. (238), Octarrhena sp. 
(239), Ceratostylis sp. (242), the ferns Humata pusilla (241) and 
Hymenophyllum rubellum (240) and the hemiparasitic shrub Amyema 
wichmannii (231). This forest, also occuring elsewere in New Guinea, 
probably prefers deep, well drained soils on ridge crests (Robbins, 1960) or, 
as reported by Brass (1941), on well protected slopes, and at variable 
altitudes. 

3. Subalpine zone 

After a two days' walk, first through gardens and then on the fallen or felled 
stems of the forest trees, the visitor to Mt Trikora emerges abruptly into the 
open at about 3000 m. From now on, huge grasslands with scattered groves 
of treeferns and a scrublike forest dominates the scenery of the higher parts 
of the mountain. Although upper montane forest, especially Nothofagus 
forest, may grow as high up as 3050 m, or Libocedrus forest even up to 3400 
m, the greater part of vegetation cover consists of typical subalpine 
grasslands and related vegetation. Therefore I tend to take the altitude of 
3000 (-3400) mas demarcation line between the upper montane zone and the 
subalpine zone on Mt Trikora. As shown in fig. 2, several other authors 
proposed a similar but variable limit at 3000 - 3400 m, although van Steenis 
( 1934) takes the altitude of 2400 mas the upper limit of the montane zone for 
Malesia in general. I agree nevertheless with van Royen (1980) who proposes 
« ... the 3000 m contour line as the lowest altitude delimitating the high 
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altitude regions ... The change from montane flora to subalpine and alpine 
flora takes place around that altitude ». 

As in the following chapters I will try to describe in a more detailed way the 
vegetation of the subalpine and alpine zones, I do not develop this right now. 
The subalpine zone is caracterized by a mosaic of grasslands and treefern 
shrublands intermingled with what is called 'subalpine forest'. 

The name 'forest' is not very accurate as most of the trees have a diameter 
close to 5 cm and thus lie well under the 10 cm limit taken by the foresters 
to specify a tree. It is more a dense ericaceous scrub than a forest but we will 
foJlow nevertheless van Steenis ( 1934) who notes that « In general a 
vegetation in which woody specimens of 2-5 m in height are present is still 
called a forest especially if that vegetation is closed » . We will thus for 
conveniance stick to the much employed term of 'subalpine forest'. 

In the glacial valley north of the summit, the so called 'Somalak' valley 
(cf.map in appendix VI), this subalpine forest grows until 3850 m altitude. 
Higher up we do not find any homogenous closed forest stand although 1.5-
2 m high scrnb grows up until 4050 m and thus marks the treeline. 

4. Alpine zone 

As defined in Europe, the zone between the eternal snowline and the treeline 
is called Alpine Zone, although the term 'alpine' does not always find a 
consensus among botanists working in the tropics. 

Neverth.eless this terminology has become common use in recent publications 
on New Guinea (Hope 1976, van Royen 1980), a reason why I will use it also 
for Mt Trikora, agreeing with van Steenis (1934) who says that « There is no 
reason why the nomenclature of the European Alps should not be accepted for 
the Himalayas and if that so why it should be avoided for the neighbouring 
Malaysian and other tropical mountains ». 

The alpine zone, caracterized by grasslands, mires, open dwarf shrublands 
and mosslands, has a very small extent on Mt Trikora, with an upper limit 
situated between 4500 and 4600 m. Above that line we speak in terms ofnival 
zone 

5. Nival zone 

Since the late 1960's, eternal snow has vanished from Mt Trikora (cf.chapter 
II), so that the observation of the limit of eternal snow is not possible anymore. 

28 



Trav. sci. Mus. nat. hist. nat. Luxemb. 21, 1993 

Nevertheless on Mt Jaya, Peterson et al.(1973) have seen the lower limit of 
the neve's at 4600 m and estimations made above Lae in Papua New Guinea 
(Barry, 1979) established the limit of eternal snow at about 4500 m. This/ 
latter value corresponds to the estimation by van Steenis (1934) for all of 
Malesia. I will accept this height for Mt Trikora as well, although it is not 
established with certainty. 

6. Summary of the zonation on Mt Trikora 

As a summary I propose the following vegetation zonation for the Jayawijaya 
Range (Pegunungan Maoke), i.e. the central mountain range of Irian Jaya, 
including thus the Baliem valley and Mt Trikora. 

Vegetation zonation: 

0 - 1000(-1500) m 

1000(-1500) - 2700(-2850) m 
2700(-2850) - 3000(-3400) m 
3000(-3400) - 3850(-4050) m 
3850(-4050) - 4500(-4600) m 

> 4500(-4600) m 
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CHAPTER II The Physical Environment 

I. Geology and geomorphology 

1. Geology and geological evolution of New Guinea 

New Guinea is characterised by huge alluvial coastal plains to the south and 
north, and a rugged central mountain range. It has a complex geological 
structure due to the interaction of the Australian and Pacific plates. Pieters 
(1982) distinguishes three major geological provinces i.e. a 'Platform' to the 
south and west, a deformed 'Mobile Belt' in the centre and a zone called 
'Ophiolite and Volcanic Arc' to the north. In this paper we will use this 
subdivision and give a short account on the general geological structure of the 
island of New Guinea. 

The highest peaks of the main range, the south slopes and part of the 
'Vogelkop' peninsula are formed by a Platform of mixed origin. It comprised 
part of the australian continental crust and part of the paleozoic basement of 
the Tasman orogen, both unconformably overlain by sediments aging from 
the Carboniferous to the Holocene. The nature of the rocks forming the 
basement is known essentially by drillings, because they do not outcrop. 
Visser & Hermes (1962) see similarities between these rocks and the 
cambrian rocks in north Australia. 

The flood plains in the south are formed by alluvium of Neogen and 
Quaternary age, whereas the south slopes and foothills are caracterised by a 
"thick sequence of rocks aging from Silurian or Devonian to Permian" 
(Pieters 1982), all more or less metamorphosed. These deposits are formed by 
clay-slates or shales, sandstones, conglomerates and volcanics. 

Finally the highest parts of the main range, also part of the Platform, are 
constituted by a 2000 m thick sequence of sedimentary rocks comprising 
limestones intermingled with marles and sandstones, all deposited in a 
transgressive I regressive or open marine environment. 
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The northern slopes of the main range and the northern foothills are formed 
by a 50 km wide, strongly folded and uplifted belt. This Mobile Belt shows 
metamorphosed sendiments (blueschist facies) deposited in a deep basin 
north of the australian continental platform during the Mesozoic until the late 
Eocene. In these little explored areas, the papuans quarried these type of rocks 
to obtain the highly appreciated raw material for their adzes. These rocks are 
in fault contact with ophiolite bodies, i.e. fragments of old oceanic crust 
overthrown on the continent (Allegre 1980). 

Between the Meervlakte and the northern coast ranges the Ophiolite and 
Volcanic Arc zone. In the western half of the island, lower hilly terrain in the 
Van Rees Mts. and the Cycloop Mts. show a sequence of "rocks typical for an 
ancient volcanic island arc which probably developed some distance away 
from the Australian continent in late Eocene to early Miocene" (Pieters 
1980). The presence of such ophiolites in the northern half of the island 
suggest the existance of a fossile subduction zone, an interesting point for the 
understanding of the geological evolution of New Guina. 

This evolution began long ago wih the break up of Gondwanaland in 
Mesozoic times and with the australian plate drifting to the north-east (fig.3). 
After the separation of Australia/New Guinea from Antarctica in the early 
Eocene, this plate collided in the Miocene period with a volcanic arc causing 
the uplifting and folding of the hitherto submerged northern continental 
margin and thus giving rise to the central range of actual New Guinea 
(Hamilton 1979). 

During this collision, ocean floor and the volcanic arc have been thrust over 
the northernmost continental margin, a theory supported by the actual 
presence of ophiolites north of the central range. Following this collision, the 
polarity of the subduction changed and thus showing the actual situation of 
pacific oceanic floor disappearing under the australian/New Guinea plate 
with a new volcanic arc forming to the north of New Guinea. Subsequent 
uplifting with strong erosion of these young mountains filled the adjacent 
basins with detrital sediments forming the actual coastal plains. 

Finally we may note that quaternary volcanism does not exist in west New 
Guinea (Irian Jaya), whereas in the eastern part (Papua Niugini) Mt Giluwe 
and Mt Hagen are extinct volcanoes and Mt Wilhelm is a huge intrusif bloc 
of granodiorite, comparable to Mt Kinabalu in Borneo. Earthquakes have 
nevertheless also been registered in the western half of the island. 
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Australia I New Guinea 

Volcanic arc 
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retrograde subduction MIOCENE 
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s 

Northern hills 

Fig. 3: Tectonical evolution of New Guinea. 
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2. Geology and geomorphology of Mt Trikora 

In the following chapter we will give a short account of the geology and 
geomorphology of the summit area of Mt Trikora resulting in a geological 
cross-section of the summit. (fig. 4) For this analysis we relied on field 
observations, thin sections of rock samples and fossils taken from this area. 
Although no large scale map was available, valuable informations could be 
gathered from the map drawn by Visser & Hermes (1962). 

In general we may say that from the Baliem Valley to the highest parts 'ofthe 
Snow Mountains (Pegunungan Maoke), sandstones are alternating with 
limestones. Extensive Karst areas occur in the Grand valley and numerous 
sinkholes may be seen in the higher parts of Mt Trikora. The summit itself 
shows a similar alternation of hard and soft rocks, strongly folded during the 
late tertiary orogenic activity. From south to north we may observe a 
succession of synclines and anticlines all more or less overturned. The highest 
part of Mt Trikora is an anticline slightly overturned to the north and 
submitted to strong glacial erosion. The lithology is mainly limestones, marls 
and sandstones. 

Starting our cross-section at the very summit and looking north (fig.5), we 
first distinguish a foraminiferal limestone with Alveolina (Lacazina) as fossil 
content. These benthal fossils testify to a shallow carbonate platform facies 
of Eocene age. These layers rest without discontinuity on cristallin dolomitic 
limestone, themselves overlying a lumachelle of Nummulites (Nummulites 
pengaronensis Verbeek (forms A and B), Nummulites cf biapiculatus 
Doncieux). Stratigraphically this sample belongs to the upper Eocene (Pl5-
p 17, Priabonien) or even lower Oligocene. 

The so-called 'Hanging Valley', an east-west orientated valley between the 
summit and the 'False Peak' to the north has been cut into a sequence of softer 
marls, quartzitic limestones or sandstones less than one meter thick each, 
dipping south by 35-40°. The 'False Peak' shows also this alternation of soft 
and rough layers but is protected by a layer of crystalline limestone strongly 
weatherd by water and wind. Lapiaz with micro-fu1Tons occur and may cause 
strong damage to hands and shoes, making field investigations very difficult 
and even dangerous. 

The underlying sediments consist of pale greyish sandstones with a clayish 
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matrix. The quartz grains are more or Jess rounded and smoothed. The 
absence of feldspar indicates a sorting in marine environment. 

At the foot of the 'False Peak' old landslides expose layers crowded with 
macrofossils such as big oysters (Ostrea sp.), brachiopods (Terebratula sp., 
Neithea subgenus Neitheopsis) and sea-urchins (Cidaris sp.). The fossils 
indicate that these layers are quite older than the summit of Mt Trikora, i.e. 
being of upper Cretaceous (Cenomanian) age. 

Coming down northwards to the huge Somalak valley, we pass over several 
terraces cut into marly or sandy limestones alternating with softer marls. On 
such a terrace outcrop, north-west of the 'False Peak', an area free of 
vegetation with numerous free-lying curious concretions (plate 5) could be 
observed. The section of some samples showed that these concretions 
"consist of calcite and goethite in concentric sections. The goethitc probably 
formed from siderite (FeC03 - FeOOH) by oxydation" (Dr.Ir.P.Buurman, 
Wageningen, pers. communication.). According to the specialist, these 
concretions are very much « built like oncoliths and other accumulations 
formed by algae » and may have been formed around organic debris. The 
particular rounded and concave or convexe shape may be due to shrinkage 
(dessication) cracks in larger units. 

Finally the western edge of the Somalak valley is formed by a slighlly inclined 
platform of strongly eroded arenitic rocks. Honey-combed structures indicate 
hollow weathering and 50 cm broad and 5 m deep joints occur all over the 
area. The analysis of a rock sample shows a fine-grained glauconic sandstone 
with a calcarous matrix (40-50 % quartzite, 5 % glauconite). The shape of the 
grains indicate good sorting. The glauconite, an association of clay minerals 
with a high content of Fe 3+, is formed in a marine environment of 50- 1 OOm 
deepness, with slow sedimentation. Current-bedding of five meters in 
thickness, occuring atMtTrikora Pass, show some shallow watercaracteristics. 

The geomorphological features of the region dealt with in the present paper 
are present in the Baliem Valley or in the uplands of Mt Trikora itself. 

At the north-eastern border of the broad Baliem Valley, the landscape is 
modelled by the chemical erosion of the limestone rocks present, resulting in 
a considerable extent of Karst landforms (cf. map, appendix VJ). Large 
dolines alternate with rather steep pyramidal hills. Numerous caves due to 
very active underground drainage are typical for the north-eastern part of the 
BaJiem. Some of the huge dolines are occupied by the villages and gardens 
of the Dani. These karst landforms can be seen even at higher altitudes 
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Thin section of a 
Iumachelle with 
Nummulites spp. 
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PLATES 

Cidaris sp.sea-urchin 
from the terraces north 
of the summit of Mt 
Trikora (± 3900 m) 

Ostrea sp. fossi l oysters 
from terraces north of 
the summit of Mt 
Trikora (± 3900 m) 



Lapiaz with micro-furrons from 
the 'False Peak' 

PLATE 6 

Honey-combed structures and joints, 
arenitic rock-platform (3850 m), 
western edge of Somalk Valley 

Cross-bedding at 'Trokora Pass', alt. ± 3750 m 
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PLATE 7 

Area free of vegetation 
with concretions.North 
face of Mt Trikora, ± 
3900 m 

Cross section of a 
concretion disque 
(photo: P.Buurman) 
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between 31 OOO and 3200 m altitude. Nevertheless Mt Trikora itself and the 
valleys north of it, can be considered as an area with « prominent structural 
control » (Loffler in Gressitt 1982), i.e. the landforms encountered are the 
result of a differential erosion of the more resistant limestone and sandstone 
rocks and the less resistant marls. This type of erosion is furthermore 
emphasized by the folding and faulting of the rocks, thus bringing the rock
beds in an inclined position with mostly southerly pendage of various degrees. 

A second element in this landform modelling is the pronounced glacial 
erosion that occured during the Pleistocene glaciation. Traces of glacial 
activity are prominent all over the aerea north of the summit (USAF aerial 
photograph, plate 8). Glaciers have probably been descending north until 
reaching a huge intramontane basin at 3000-3100 m. The most evident 
landform elements have been shown on a sketch-map (in appendix) drawn 
from field observations and USAF aerial photographs. 

Three major elements have to be considered: northernmost we distinguish 
two huge east-west orientated intramontane basins. Roughly parallel to the 
basins and south of them are several major ridges with Mt. Trikora culminat
ing at 4725m. Finally we see that many south - north directed valleys cut 
across these ridges. 

Starting in the north we distinguish a huge 8-10 km long by 3 km wide basin 
containing Habbema lake. This water surface is situated at 3225 m altitude 
in an area dominated by pale greyish sandstones alternating with limestone 
ridges with many medium sized sinkholes, reminding of the doline Karst 
from the Baliem valley. To the south a limestone ridge of 100 m in height 
seperates the Habbema valley from another broad upland basin, the Baliem
Wamena river valley, between 3000 - 3JOO m. 

Most of the rivers draining the waters of the north slopes of Mt Trikora 
converge into this basin and later on flow either east or north-west. Those 
running eastward can be considered as the source rivers of the Wamena river, 
which flows into the Baliem river near the town of Wamena. Those running 
westward will join with the waters coming from lake Habbema and will later 
be the Baliem river. This intramontane basin may thus be considered as a 
main watershed of the area. 

A number of valleys extending north from the summit of Mt Trikora show 
typical glacial erosion features. Very prominent lateral moraines with ridges 

40 



.....
 

B
al

ie
m

 R
iv

er
 

~
-
·-·
-
-

+:
> 

~
 

(F
la

t I
ro

n)
 



""'"
 

S
om

al
ak

 v
al

le
y 

lo
ok

in
g 

no
rt

h 
to

 l
ak

e 
H

ab
be

m
a 

(U
.S

.A
.F

. 
ae

ri
al

 p
ho

to
gr

ap
h,

 1
94

2)
 

"t
J ~ rn
 

0
0

 



S
om

al
ak

 v
al

le
y 

lo
ok

in
g 

no
rt

h 
to

 l
ak

e 
H

ab
be

m
a 

(U
.S

.A
.F

. 
ae

ri
al

 p
ho

to
gr

ap
h,

 1
94

2)
 



Trav. sci. Mus. nat. hist. nat. Luxemb. 21, 1993 

more than 100 m high are present as far down as 3200 m. The typically U
shaped valleys show many glacially smoothed lateral rock faces and 
overdeepend swampy basins mostly covered by grasslands. The valley 
glaciers cut through structural ridges, leading to huge pyramidal hogback 
ridges with a very steep angle of dip of the strata. These so-called flat irons 
result from the erosion of an overturned anticl ine. They have probably been 
bolting the huge glacier valleys. It is in one of these glacier valleys that we 
established our base camp under a big rock overhang called Somalak rock 
shelter. 

Walking up Somalak valley, we reach Trikora Pass at its most westerly 
border, a pass that gives way to a steep combe-like valley that is the result of 
a breached anticline with a hollowed-out core. Somalak valley, as well as 
most other valleys of the area end up in a huge semi-circular glacial cirque 
where the glaciers started their way downvalley. There we may see extensive 
homoclinal ridges dipping south with very variable angle. These terrace-like 
structures are mostly asymetrical with steep scarp slopes facing north and 
gentler southerly dipslopes. Many small rivers are cutting across these 
terraces. 

Immediately south of Somalak, we reach the major scarp line including the 
summit of Mt Trikora which is part of a ridge with roughly east-west 
orientation. This summit ridge is flanked north and south by two paralleU 
minor scarp lines of which the northern one culminates in the so-called 'False 
Peak' . 

Between the False Peak and Mt Trikora summit, the softer rock beds have 
been eroded and thus an east-west orientated valley could develop at 41 OOm 
altitude. Vertical rock walls a few hundred meters in height (according to the 
available height indications for Mt Trikora, being 4725 m, these should be 
considerable !?), block the access to the summit for the unexpierenced 
traveller. 
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II. The soils on Mt Trikora 

In the following chapter we will give a short account of the edaphic conditions 
for the summit zone of Mt Trikora. It has not been possible to make a precise 
soil survey of the region during the time available, therefore we concentrate 
on the uppermost horizons to provide background information for the 
following description of vegetation units. 26 Soil profiles have been studied 
and a number of samples have been taken back to Luxembourg for a concise 
chemical analysis. The results are summerized in table I. 

Jn New Guinea the lack of seasonality provides special conditions for soil 
formation which takes place all year round. The factors influencing most soil 
formation are topography, temperature and rainfall. Variation in rocktype 
seems to have little effect on the soils. 

Low soil temperature, especially during night, reduces strongly any biologi
cal activity in the soil. Accumulation of humus and peat, due to decreasing 
mineralization at high altitudes, is a prominent feature in the New Guinea 
highlands. In the aJpine zones, night frosts even stop all rotting processess. 

High rainfall creates permanent leaching, compensated partly by strong 
evaporation at least on exposed terrain. The watertable is nearly always very 
close to the surface. In the following account I will distinguish between poorly 
differentiated lithosols and mineral or humus soils. 

1. Lithosols 

In the summit area of Mt Trikora, bare rock surfaces and screes have a 
considerable extent. Soil forming processes have only recently started. 

I.I. Rendzinas 

On the summit ridge of Mt Trikora, and immediately north of this ridge occur 
large limestone screes between 4000 and 4250. There we find shallow soils 
(10 cm thick) permanently overturned by cryoturbation. These screes are in 
constant movement, thus vegetation cover is very sparse, mostly tufts of 
Deschampsia klossii. 
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These soils show a typical AC profile with a top black humus layer (lOYR 2/ 
1.5; after 'Soil colour chart' by Munsell, revised by Oyama & Takema, 1967), 
constantly humid and with many weathered limestone rock fragments. As 
vegetation cover increases, the soil is evolving slowly with an A2-horizon 
appearing, thus resembling to a brunified rendzina as it could be observed in 
plot N°26. 

Plot N° 26 (21/08/1983): alpine tussock grassland 

Site characteristics: old limestone scree at 4000 m, declivity 45°, moderate 
drainage. 

Description: 

AoAl 00-20 cm black-brown (lOYR 2/2) sandy Humus= 
Mull, granular structure 

A2 20-30 cm black-brown (IOYR 3/2) sandy clay 

1.2 Dolomitic rendzinas I para-rendzinas 

On gentle marly- or sandy Limestone slopes we observed shallow soils (10-20 
cm thick) directly underlain by hard bedrock. These soils show a high amount 
of free sand as we can see from the analysis of the plots N°20, 24, 28 and 31. 

Plot N° 20 ( 20/08/1983): subalpine dwarf shrub heath on shallow soil 

Site characteristics: Somalak valley, sandy-limestone slope near Somalak 
rock overhang (base camp), 3640 m, declivity 20° 

Description: 

AoAl 

c 

00-15 cm grey brown I grey orange (7.5YR 5.5/4) 
sandy Humus = Moder 

> 15 cm sandy to marly limestone bedrock 

Plot N° 24 (21/08/1983): alpine herbfield 

Site characteristics: 'false Peak', flat dolomitic limestone rock surface, 
41 OOm, declivity 35° 

Description: 

Ao 

Al 

00-5 cm dark reddish brown (5YR 3/4), Humus= 
Mull 

5-15 cm grey yellowish brown ( IOYR 4.5/4) 
sandy loam 

46 



Trav. sci. Mus. nat. hist. nat. Luxemb. 21, 1993 

c > 15 cm bedrock 

Plot N° 28 (21108/1983): alpine dwarf shrub heath 

Site characteristics: 'False Peak', grey sandstone with calcareous matrix, 
4000m, declivity 45°, good drainage 

Description: 

AoAl 

(A2)C 

00-15 cm strong orange brown (7.5YR 5.5/6) sand 

> 15 cm grey yellowish brown (lOYR 5.5/4) 
sand/sandstone 

Plot N° 31 (23/08/1983): subalpine dwarf shrub heath on shallow soil 

Site characteristics: Somalak valley, marly-limestone flat rock su1face above 
Somalak rock shelter, 3690 m, declivity 10° 

Description: 

Ao 

Al 

c 

00-5 cm dark reddish brown (5YR 3/2) sandy 
Humus = Moder 

5-10 cm grey yellowish brown (lOYR 4.5/4) 
sandy clay 

> 10 cm bedrock 

These shallow soils have generally a good drainage and during dry spells they 
even may get quite dry as water retention is low. The vegetation cover is sparse 
to absent on several places. 

1.3 Colluvium soils 

This kind of soils occurs under subalpine forest or shrub-rich vegetation on 
old fixed screes, limestone rock fans or morainic till with medium drainage 
and strong declivity. These colluvium soils have a strong content of more or 
less decomposed organic matter and high proportion of silt or clay. Most 
material has been transported downhill or laterally. Eight plots have been 
classified within this category: N° 22, 30, 32, 36, 39, 42, 78, and 81. 

The upper humus horizon is generally covered by a thick moss carpet up to 
80 cm high. The very acid humus is of Mor type. The humus horizon lays on 
a clay layer of variable thickness with strong silt proportions. The generally 
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high C/N ratio (> 15) indicates little biological activity with tendency to 
podzolisation. In this cool climate biological activity is nearly reduced to 
acidiphillous fungi; no earthworms could be observed! 

On the other hand the C/N ratio often increases from top to bottom which is 
another indication for podzolisation. But we must take in consideration the 
fact that the subalpine forests and shrubbery are dominated by the Ericaceae 
Rhododendron spp. and Vaccinium spp., whose tissues have already a very 
high C/N ratio. Thus the high ratio in the soil is at least partly due to the litter 
of the vegetation cover itself. Finally in all plots we could see a slight tendency 
to hydromorphy. 

Plot N° 22 (20/08/1983): subalpine rain forest 

Site characteristics: Somalak valley, 3650 m, declivity 30° 

Description: 

Ao 00-15 cm dark reddish brown (5YR 3/2) Humus = 
Mor 

Al 15-30 cm black brown/brownish grey (7.5YR 
3.5/2) sandy loam, big rock boulders 
included in the clay matrix 

PJot N°30 (23/08/l 983):subalpine rain forest 

Site characteristics: Somalak valley, 3680 m, declivity 50° 

Description: 

Ao 00-70 cm black reddish brown (2.5YR 2.5/2) 
Humus = Mor 

Plot N° 32 (23/0811983): subalpine open woodland 

Site characteristics: Somalak valley, 3740 m, declivity 45° 

Description: 

Ao 00-50 cm black reddish brown (2.5YR 2.5/2) 
Humus = Mor 

Al > 50 cm black brown (IOYR 2/2) sandy clay, 
rock boulders included in the matrix 
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Plot N° 36 (24/0811983): subalpine rain forest 

Site characteristics: huge valley east of Somalak valley, 3400 m, declivity 45°, 
good drainage 

Description: 

Aoo 00-20 cm black reddish brown (2.5YR 2.5/2) 
Humus= Mor 

Ao 20-40 cm grey black/black (2.5YR2.5/l) Humus= 
Mor 

Al > 40 cm black brown (7.5YR 3.5/2) silty, sandy 
clay, rock boulders incorporated 

Plot N' 39 (25/08/1983): upper montane transition forest 

Site characteristics: Baliem-Wamena river valley, 3150 m, declivity 5° 

Description: 

Ao 00-40 cm black reddish brown (2.5YR 2.5/2) 
Humus = Mor 

A 1 > 40 cm sandy loam 

Plot N° 42 (25/0811983): treefern shrubland 

Site characteristics: Baliem-Wamena river valley, 3000 m, declivity 35° 

Description: 

Aoo 00-40 cm Sphagnum moss carpet 

AoAl 40-80 cm grey yellowish brown (IOYR 4.5/4) silty 
clay 

Plot N° 78 (l 7 /0811984): subalpine rain forest 

Site characteristics: huge valley east of Somalak valley, 3460 m, declivity 35° 

Description: 

Ao 00-30 cm dark reddish brown (5YR 2.5/2) 

Humus = Mor 

Al > 30 cm dark olive grey (5YR 3.5/2) heavy silty 
clay 
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Plot N° 81 (18/08/1984): subalpine heath 

Site characteristics: huge valley east of Somalak valley, 3460 m, declivity 35° 

Description: 

AoAl 

A2 

00-10 cm black brown (lOYR 3/1.5) silty humic 
clay 

10-40 cm black brown (lOYR 3.5/2) silty clay, 
watertable at -40 cm 

A particular soil (Plot N°79) has been encountered in the huge valley east of 
Somalak valley, at 3450 m, on a flat terrace some 20 m away from plot N°78. 
This soil is totally waterlogged and bears wet sedgeland. Immediately under 
the soil surface, we may see a yellow brownish grey (lOYR 4/2) very heavy 
silty clay without any humus layer. This seems to be alluvial material from 
the higher situated plot N°78 that has been laterally leached downvalley. 

2. Differentiated soils 

Mineral and humus soils, as discussed in detail by Haantjens et al. ( 1967), 
Bleeker (1980) and Reynders (1959) are the most common mature soil types 
on Mt Trikora. Using the classification ofHaantjens et al. (1967), they may 
mostly be considered as climamorphic or hyclro-lithomorphic soils. 

2.1 Podzolic soils 

On the relatively flat areas of the valley floors, tussock grassland develops on 
alpine podzolic soils. Normally podzols are known from acid rocks (cf. 
Reynders, 1964), but although we could not find a typical podzol, clear 
podzolisation is taking place on Mt Trikora, especially on the more quartzitic 
limestones. The leaching of the uppermost layers is strong, thus resulting in 
a more or less bleached subsurface horizon. Lower down we find an 
accumulation horizon of organic matter, variable in thickness. Plot N°5 
(plate 9) is a good example of such a podzol. The underlying layer is 
impervious clay and the watertable is close to the surface. 
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Plot N° 5 (16/08/1983): subalpine short grass bog 

Site characteristics: Somalak valley, 3640 m, waterlogged soil 

Description: 
AoAl 

A2 
Bh 

Bt 

00-10 cm brown (7.5YR 4.5/4) sandy humus 
10-20 cm bleached horizon, greyish sand 
20-40 cm accumulation of organic matter, black 

brown (7 .5YR 3/2) light sandy clay 
> 40 cm blueish-grey silty clay 

2.2 Podzolic gley soils 

In the high valleys on Mt Trikora, the watertablc is everywhere very near to 
the soil surface thus creating conditions for the formation of hydromorphic 
soils. The field work has often been disturbed by such a high watertable. 

On the slightly undulated or sloping terrain the moving watertable creates 
gley horizons at various depths. This soil type has a wide distribution on Mt 
Trikora, with a discontinous grassland or boggy vegetation cover. Four plots 
correspond to this soil type: N°12, 17, 33 (plate 9) and 84. In general we may 
say that this soil type is a very silty clay, showing some leached and gleyed 
horizons with rust coloured mottles. 

Plot N° 12 (17/08/1983): Gleichenia vulcanica subalpine bog 

Site characteristics: Somalak valley, slightly undulated terrain, 3650 m 

Description: 

AoAl 00-15 cm brown/grey-brown (7.5YR 4.5/4) sandy 
clay 

Go > 15 cm dark grey (2.5YR 4.5/0) sandy clay, ocre 
to rust coloured mottles, gravel 
incorporated 

Plot N° 17 (18/08/1983): Astelia alpina subalpine bog 

Site characteristics: Somalak valley, 3640 m, slightly sloping terrain 
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Description: 

AoAl 00-10 cm dark brown (7.5YR 3.5/3), Humus= 
Moder 

Go 10-30 cm grey (2.5YR 5/0) silty heavy clay 
horizon, ocre to rust coloured mottles, 
with pockets of blackish brown (5YR 
2.5/l) humic sandy loam, also gravel 
incorporations in the clay matrix 

C > 30 cm sandy bedrock 

Plot N° 33 (plate 9) (23/08/1983): subalpine short grassland 

Site characteristics: Somalak valley, slightly sloping terrain, 3790 m 

Description: 

AoAI 00-5 cm grey brown/brown (7.5YR 4.5/4) sandy 
loam 

Go 5-30 cm clay with ocre to rust coloured mottles 
and blue-green vertical trails 

Gr > 30 cm dark grey (7.5YR 3.5/0) sandy loam, 
gravel incorporated 

Plot N° 84 ( 18/08/84 ): Gleichenia vulcanica subalpine bog 

Site characteristics: huge valley east of Mt Trikora, 3430 m declivity 20° 

Description: 

AoAI 00-15 cm dark brown (IOYR 2.5/2) humic loam 

Gr 15-35 cm dark grey (7.5YR 3.5/0) sandy clay, 
gravel incorporated 

C > 35 cm bedrock 

2.3 Alpine humus soils 

The huge valleys north of the summit have been eroded by Pleistone 
glaciation, forming flat areas or depressions where watertables are high 
during a considerable part of the year. Boggy soils with highly organic to 
peaty horizons are largely found under tussock grassland. 
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The wet and cool climate promotes an accumulation of organic material, 
mostly very little decomposed! These alpine humus soils or peat soils are 
completely waterlogged and therefore the lower horizons could not be 
examined. The accumulation of organic material is causing a certain uplift 
of the soil surface thus enabling less hydrophile plants to develop. 

Real Sphagnum peats have rarely been observed. Sphagnum mats occured 
mostly as soil cover in subalpine forest. Plots N° 13 (plate 9), 37 and 86 
situated between 3000 and 3650 m, are characterised by an acid, dark reddish 
brown (7.5YR 3/3) or blackish brown (5YR 2.5/1) friable peaty surface 
horizon. 

The humus soil often show evident sign of podzolisation as we may see in the 
plots N° 7, 11 and 14. These plots are inbetween a real alpine humus soil and 
a podzolic soil. Very acid upper horizons are followed by a bleached horizon 
and overlying a slight accumulation of organic matter. All over the profile we 
find rough unrotten fibrous plant remnants. 

Plot N° 7 ( 16/08/1983): subalpine bog heath 

Site characteristics: Somalak valley, 3640 m, flat terrain 

Description: 

Aoo 00-15 cm dark reddish brown (5YR 3/2) Humus= 
Mor (pH=3.4) 

Ao 15-25 cm black brown (lOYR 2/1) Humus = Mor, 
water table at -25 cm 

Plot N° 11 (17/08/1983): Astelia alpina subalpine bog 

Site characteristics: Somalak valley, 3650 m, waterlogged soil, flat terrain 

Description: 

AoAl 00-15 cm dark brown/brown (7.5YR 3.5/4) heavy 
humic clay 

A2 15-25 cm black brown (7.5YR 3/2) silty humic clay 

Plot N° 14 ( 18/08/1983): subalpine bog heath 

Site characteristics: Somalak valley, 3630 m, flat terrain 

Description: 
AoAl 00-15 cm grey brown I grey orange (7.5YR 5.5/4) 

sandy loam 
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A2 15-25 cm black brown (lOYR 2/2) sandy humic 
loam with accumulation of organic 
matter 

Finally we analysed four plots (N°78, 79, 81, 86) to get an indication of the 
assimilable nutrients present (table 2). 

Table 2: assimilable nutrients from the plots N°78, 79, 81, 84 and 86. 

Plot PPs K
2
0 MgO 

no ass.mg% ass.mg% ass.mg% 

78 4.3 9.0 6.1 
79 0.2 6.1 11 
81 2.6 7.9 5.2 

4.3 5.6 >20 
84 0.2 6.9 >20 

1.1 3.6 5.2 
86 3.9 14.1 2.6 

The analysis, although very concise, shows that the high altitude soils on Mt 
Trikora are relatively poor in plant nutrients, especially in Phosporus. 

Ill. The Climate 

1. General climate 

From the very hot and humid lowlands to the snow-capped mountains, New 
Guinea presents a huge variety of climatic conditions. The climate of the 
island in general is determined by the trade winds (Fontane! & Chantefort, 
1978). In fact New Guinea is in a zone where airstreams from the northern 
and southern hemisphere converge and rise. 

During boreal winter New Guinea is under influence of north-west mon
soons, giving a maximum rainfall to the lowlands and hills north of the main 
range. The situation is inversed from June to September where south-east/ 
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north-west winds from Australia are charging humidity over the Arafura sea 
and thus take rain to the southern lowlands. 

Examining the rainfall map for Irian Jaya (fig. 5), we see that only the 
southernmost parts are confronted to a drier period. This may be explained 
by the narrowness of Torres Strait, i.e. there is fairly no possibility to supply 
humidity to the air masses. Getting north, a maximum of rainfall (6000-7000 
mm) is reached on the very steep south slopes of the main range due to a forced 
ascent of the humid air masses from the southern lowlands. The rainfal l 
increases with altitude up to a certain point and then decreases with higher 

RAINFALL MAP OF !RIAN JAY A 

(Pen mm) 

D 1500-2000 • 3500-4000 

D 2ooo-i500 ~ 4000-5000 

D 2500-3000 • 5000-sooo 

• 3000- 3500 • 6000-7000 

Fig. 5: Rainfall map of lrian Jaya (West New Guinea) 
(after: meterological note N°9, rainfall atlas of Indonesia Vol.2, 
1911-1940, Dept. Comm. Met. & Geoph. Inst., Jakarta 1974) 
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elevations. Thus the summit areas get less rain than the mid-mountain zones. 
The huge intramontane plains like the Baliem valley get also far less rain. 
This is due to modifications of the general rainfall pattern by the complex 
topography. The northern lowlands are quite well watered (3000 - 4000 mm) 
with only the northern part of the Vogelkop peninsula being again drier. 

As for most mountain areas in New Guinea, long-term climatological survey 
is also lacking for the the higher parts of Mt Trikora. The nearest meteoro
logical survey station is at Wamena in the Baliem Valley. Records from this 
station are shown in detail in appendix I. 

Wamena, situated at 1550 m altitude, gets an annual mean of I 754 mm 
rainfall, which is very little compared to the rest of the island. This may be 
explained by the rather sheltered position of the Baliem valley, protected to 
the north and south by mountains more than 3000 m high. Thus from June 
till September, Wamena experiences a relatively dry period (fig.: 6), with a 

Number of rainy days 

25 

20 

15 

p 
(mm) 

200 

100 

Ombrothermic diagram 

T 

C-Cl 

--·--·······! ............................................ 2 0 

2 0 10 

lO J F M A M J J A S 0 N O J F M A M J J A S 0 N 0 

Fig. 6: Climatic diagrams for Wamena (Baliem Valley, Irian Jaya) 
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minimum of 17 mm rainfall for July 1982. (November 1982 being an 
exception with 1 mm rainfall only). From December to March, the Baliem 
knows a wet season culminating in March (224 mm). 

An absolute maximum rainfall of 402 mm has been measured in january 1980 
(17 rainy days !). Furthermore we count an annual mean of 195 rainy days 
for this huge valley. Mean annual temperature is 19.6°C with maxima 
between 25 and 26°C and minima of 13-15°C. Nearly inexistant seasonal 
fluctuations in air temperature remind us that we are in equatorial climate 
regime (Troll, 1959). 

In the Baliem valley strong winds are blowing nearly every day upvalley from 
the south-east. These winds have a considerable dessication effect and occur 
mostly in the aftenoon, reaching a maximum speed of 46-56 km/h with mean 
wind speeds of 28-37 km/h! Nevertheless the climate of this huge valley is in 
general very mild, providing ideal conditions for the growth of the sweet 
potatoe, main food crop for the Dani papuans. 

2. Meteorological characteristics of Mt Trikora 

Apart general air circulation, the climate of Mt Trikora depends on local 
orographic effects and of course on elevation. As no meteorological survey 
station exists at higher altitudes the records available are poor and incom
plete. Only short-term surveys have been done, mostly by Brass (1942) and 
former explorers or by myself during my field work. 

2.1 Temperature 

Air temperature on Mt Trikora shows typical equatorial high mountain 
patterns, i.e. decreasing T0 with increasing altitude and little seasonal 
variations. Several authors have tried an estimation on the lapse rates of mean 
temperature for New Guinea. The following rates show significant regional 
variations: 

* -0,53°C/100m for New Guinea (Smith, 1974) 
* -0,60°C/100m for Mt Wilhelm (Mc Vean, 1974) 
* -0,67°C/100m for the snow-capped Mt Jaya (Allison & 

Bennett, 1976) 
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Trying to estimate the mean annual temperature at a certain altitude, Braak 
(193 1) and Reynders (1959) used slightly different formulas. Following 
Reynders' formula (T= 27,5 - 0,6 x height in hectometers), the freezing level 
(isotherm 0°C) is at 4583 m for Mt Trikora. Nevertheless, although reaching 
4725 m, this mountain is not actually covered by eternal snow. Looking at the 
air temperatures actually measured in the field at comparable altitudes (Table 
3), we have to consider that long-term survey exists only for Mt Wilhelm. The 
values for Mt Trikora and Mt Jaya are only indications. 

Table 3: Temperature indications for Mt Wilhelm (after Mc Vean, 1974), 
Mt Jaya (after Allison et al., 1976) and Mt Trikora (field 
mesurements by the author in 1983 &1984) 

Mt Jaya Mt Trikora Mt Wilhelm 
Altitude 3600 m 4250 m 3630 m 3450 m > 4000 m 

Absolute min. T0 - 0.1 0 -0.8 -3.2 
Mean maximum T0 - 6.8 14.8 11.4 4.8 
Mean minimum T0 - 1.5 3.3 3.9 -0.7 
Mean T0 8.1 3.1-4.9 9.7 7.6 2. 1 

The data for Mt Trikora have been obtained in the Somalak valley at 3630 m 
altitude (august 1983 and 1984). The lowest air temperature record was 0°C 
and the highest 22°C. During his visit to Mt Trikora, Brass (september 1938) 
recorded a mean air temperature of 6,8°C at 3560 m and of 9,5°C at 3225 m 
near lake Habbema. 

These temperature records do of course not give reliable information on life 
conditions at that altitude. We get better indications if we consider the daily 
range of air temperature or if we look at the absolute minima, which are a 
limiting factor to plant growth. From our records we may suggest that the 
mean daily range of air temperature on Mt Trikora is about I0-12°C. 

Measurements by Hniatuk et al. (1976) made on Mt Wilhelm at 3480 m, show 
that this range between day and night is higher during the 'dry season' (june
september) than during the ' wet season' (december-march). This of course 
may be explained by the cloud cover during the night, cloud cover reducing 
considerably the heat loss. 

Studies made elsewhere in the world show similar ranges for equatorial high 
mountains and let Hedberg (1964) advance the famous statement « Winter 
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every night and summer every day». This is well conceivable if we consider 
the frequent ground frost after cloudless nights; on Mt Trikora even down to 
3400 m. For Mt Wilhelm, at 3480 m, Mc Vean (1974) recorded 126 days a 
year of such ground frosts ! 

If we look at temperature ranges at ground level, even higher ranges occur. 
Barry ( 1978) reports diurnal differences in soil temperature of 35 C at -0,5 
cm in a soil without vegetation cover, during a rainless day with an air 
temperature of 14°C ! Although vegetation cover may reduce this range 
considerably , we easily understand that such extreme temperature ranges 
make life difficult at these altitudes. 

2.2 Rainfall 

Rainy days are something very normal in the tropics, but cold and rainy days 
are only to be experienced in the high altitude parts of equatorial mountains. 
But let us tell what a typical day on Mt Trikora looks like. We may say that 
at dawn and on sunset generally the weather is fine and that in between i.e. 
from 9 a.m. till 5 p.m. the sky is covered with thick clouds or mist. At least 
once a day more or less heavy, longlasting rain taking turns with snow or hail 
makes any field work difficult. 

During my journeys to MtTrikora, I experienced only one day outof39 spent 
at high al titude, completely free of clouds! Seven days have been rainless, the 
sky being nevertheless cloudy. Very often the clouds where very low thus 
giving no far sight. Combined with rain this may be very depressing. 

During August 1984 the rainfall measured for 13 consecutive days totalled 
139 mm in Somalak valley (3630 m). On August 5th, a maximum of 34.4 mm 
in 24 hours has been measured. Brass (1942) reports the following rainfall 
quantities at lake Habbema (3225 m) during his journey to Mt Trikora. 

September 1938 (21 days) : 244 mm 
October 1938 (21 days) : 258 mm 

These indications confirm the impression of a general high rainfall in the 
summit area of Mt Trikora. For Mt Jaya, Allison & Bennett ( 1976) have 
estimated a mean of I 0 mm/day at an altitude of 4250 m, with a maximum 
of 48.4 mm/24 h measured on march 25th, 1972. 
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MtJaya PLATE l O 

j 

Mt Jaya seen from Mt Trikora on a clear morning, august 2 l st, 1983 

Papuas travelling in the mist, Mt Trikora Pass, ± 3750 m 
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Lacking long-term measurements, these authors estimate a mean annual 
rainfall of 3020 mm at an altitude of 4400 m on Mt Jaya. Furthermore, 
between January lst. and March 6th. 1972 three days only had been without 
rain. 

For Mt Wilhelm, McVean (1974) advanced the following mean rainfall data: 
Rainfall at 3480 m: 2722 mm 
Rainfall on the summit ridge: 3100 mm 
number of rainy days: 262 I year 
cloudless days: 12 I year 

Considering all of New Guinea, Allison & Bennett ( 197 6) supposed that from 
east to west the high mountain climate in New Guinea gets more and more 
humid, Mt Jaya getting much more rain than Mt Wilhelm. The seasonal 
fluctuations are less important on Mt Jaya. This statement may be explained 
by the geographical position of both mountains. The eastern ones being much 
closer to the Australian continent and thus the air masses reaching the 
mountains are less charged with humidity. From Mt Jaya the warm Arafura 
sea lies only about 80 km south, providing high moisture to the air. 

3. Eternal snow on Mt Trikora 

Early morning sightings of snow on top of the summit or even down to 3800m 
occured regularly on Mt Trikora, but a permanent ice cap, firn etc. is not 
present anymore! Three summits are actually covered by eternal snow, all 
three in Irian Jaya. From west to east these are Mt Iden burg ( 4680 m), Mt J aya 
(4884 m) and Mt Mandala (Mt Juliana, 4640 m), with a total ice surface of 
about 10 square km (Barry 1980). During the du'tch expedition to Mt 
Mandala in 1959, Verstappen (1959) estimated the glacier extent on this 
summit to be 0.29 square km with a thickness not exceeding 50 m. This author 
indicates a regression of the ice sheet between 1937 and 1959 of about 15 %. 

A detailed study of the ice areas on Mt J aya by Allison & Peterson (1976) has 
shown a regression of 45 m of the glaciers between 1936 and 1973. A similar 
if not even heavier regression has to be reported for Mt Trikora. A photograph 
taken by Hubrechtin 1913 shows two areas covered by ice(plate 11), whereas 
on the U.S.A.F. areal photograph from 1942, only one single ice sheet 
remains. Very poor reminders indeed of the area covered by ice during the 
maximum glaciation in the Pleistocene; a total of 5000-6000 km2 in the 
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Eternal snow on Mt Trikora in 1913 (photo: Hubrecht, Archives 
Rijksberbarium, Leiden) 

PLATE 11 

Eternal snow on Mt Trikora in 1942 (U.S.A.F. oblique aeral photograph) 
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central Mountains of Irian Jaya alone (Verstappen, 1959) ! The reasons for 
this regression of the glaciers are not well known. After Allison & Bennett 
( 1976) several factors are involved. A general warming up of the atmosphere 
with a decreasing rainfall and also decreasing albedo of the ice may contribute 
to this increased ablation. This destruction is hastened by the small extent of 
the ice masses that remain, making them very sensitive to even small changes 
of the regional climate. 

4. Climate and plant growth 

The climate in the New Guinea highlands has been compared by Hnatiuk et 
al.(1974) to that of the southern oceanic islands, i.e. cool, temperate and 
everwet with nearly no seasonal fluctuations. In a sense these conditions may 
also be found on the equatorial mountains of Af1ica or even South America. 
Hedberg ( 1964) showed in his study on afro-alpine plant ecology that despite 
of high rainfall, the plants show pronounced xeromorphic characters, i.e. 
reduced leaf surface, pubescent leaves, thick cuticle, curved leaf margins and 
reduced growth. 

These are adaptations for resisting increased water loss by tranpiration, 
although the plants are rooting in waterlogged soils. Kramer (1956) ex
plained this difficulty that roots have to absorb water by the following fact: 
at 0°C the viscosity of water is twice as high as it is at 25°C, reducing by 50% 
water transportation through the cell membrane. The result of these observa
tions is that for a soil temperature of 5°C the water transportation through the 
roots is reduced by 25% compared to a temperature of 25°C. 

On the other hand, transpiration is enhanced by the low atmospheric pressure 
(620-625 mb at 4250 m on Mt Jaya, Allison & Bennett, 1976), intense 
radiation and a strong increase in air temperature during daytime. Locally 
strong winds worsen the situation. All these factors may explain the 
xeromorphic tendency of most of the high altitude plants on Mt Trikora. 
Beside these characters, the low air temperature during night and the high 
irradiation, at least on cloudless days, have an inhibative effect on internode 
elongation leading to the typical rosette, hemi-rosette or cushion lifeforms of 
many alpine plants on Mt Trikora. 
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CHAPTER III: The vegetation of MtTrikora 

I. Survey methods 

Before starting the description of the vegetation units from the upper parts of 
Mt Trikora, it is necessary to comment on the survey methods used to compile 
the following data. Right from the beginning of my work, it was clear that I 
could spend only a relatively short time in the field, and thus a reliable and 
rapid method had to be found. 

From former works in montane New Guinea (Wade & Mc.Vean 1969; Hope 
1976), it appeared that the vegetation could be examined properly by setting 
a number of plots non randomly in areas with apparently differing vegetation. 
Although this is a rather subjective way of proceeding, it seems that the results 
could be acceptable, i.e. not differring greatly from those obtained by a 
random distribution of the plots all over the area (Hope 1976). 

After having gained an overall view of the vegetation, 86 plots have been 
studied, allowing to distinguish 26 different plant communities. The rela
tively small number of plots can of course not be used to differentiate 
vegetation associations, but a relatively detailed picture of the vegetation of 
this huge area could nevertheless be obtained. The term 'plant communities' 
has therefore be used to distinguish the vegetation units. 

The entirety of the plots is situated north of the summit of Mt Trikora, mostly 
in the Somalak valley, where a good rock shelter served as a working base 
(cf.sketch map), in the first valley east of Somalak valley, on the terraces west 
of 'Trikora Pass ' , in the second valley west of Somalak valley, and in the huge 
Baliem-Wamena river watershed basin. 

The sample plot sizes have been chosen as follows: 20x20 m in the subalpine 
forest, 3x3 m in grasslands or heaths and 2x2 m in herbfields, bogs, fens, and 
tundra. The 'minimal area ' for plot sizes could not be determined because of 
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a lack of time. For the vegetation studies I used the combined cover and 
abundance 11 point scale of Domin-Krajina (Krajina, 1933) slightly modi
fied by Wade & Mc.Vean (1969) and by myself. 

Rate: Magnitude afterDomin- Mean cover 
Krajina (1933) modified by degree (*) 
Wade&McVean (1969) 

+ solitary with small cover 1 % 
1 rare with small cover 2% 
2 very scattered with small cover 3% 
3 scattered with small cover 4% 
4 frequent with cover 5-10 % 7.5 % 
5 10-20 % 15 % 
6 20-33 % 27 % 
7 33-50 % 40 % 
8 50-75 i;o 63 % 
9 cover at least 75 % but not complete 88 % 

10 cover 100 % 100 % 

(* arbitrarily determined for the rates + to 3, in order to be able to calculate 
the life form spectra including the cover-abundance scale) 

The great number of subdivisions of this scale was the reason of a number of 
hesitations in the allocation of a value to the species. Reducing the number 
of possible choices, the Braun-Blanquet scale would have had the advantage 
of a greater objectivity in characterizing the plant communities. Although a 
conversion of the Domin-Krajina scale to the Braun-Blanquet scale would 
have been possible, I chose the first one in order to facilitate a comparison of 
my plots with those established by Wade & Mc.Vean(l969) on Mt Wilhelm, 
respectively those by Hope (1976) on Mt Jaya. 

After having located a homogenous vegetation unit, a sample plot was staked 
out and the general characters of the station described. Informations about 
altitude, declivity, exposition, drainage and other edaphic factors were noted 
down. For several plots a closer analysis of the first 50 cm of soil was 
undertaken, and soil samples were taken for a partial chemical analysis . 

All the species present in a plot were listed, followed by an estimate of the 
combined cover-abundance rate for each of them. The fact that the flora of this 
area is not well known, decided me to make collections of plants that could 
not be identified properly in the field. This showed to be absolutely necessary 
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for the taxonomically difficult groups as thePoaceae, Cyperaceae, Ericaceae 
etc .. And yet misidentifications surely occured and I want to apologize to the 
reader or later prospector for such a misfortune. 

In many plots the mosses, liverworts and lichens took a large part of the 
vegetation cover, and a closer look at them should have been necessary. But 
as the different species could not be recognized with certainty, as they mostly 
were mixed, a correct estimate for combined cover and abundance in situ was 
impossible. As an alternative, I chose to attribute one single value for all the 
groups present. 

To complete the study of vegetation structure, life forms and life form spectra 
analysis have been added to the plots in order to help dissociating the different 
communities and showing the response of the different species to environ
mental factors. This life form analysis has been done using Raunkiaer's 
classification as modified by Ellenberg and Mueller-Dombois 1967b (in 
Mueller-Dombois & Ellenberg 1974). From this key the following groups 
have been retained for the study of plant life forms of Mt Trikora: 

MesPscap 
MiPscap 
Mi Pros 
MiPcaesp 
NPcaesp 
Chfrut 
Chfrutrept 
Chfrutpulv 
Chsuff 
Chherb 
gChherbpulv 
fChherbpulv 
Hcaesp 
hydHcaesp 
Hrept 
Hros 
Hsem 
Grhiz 
Tscap 
PLfrut 
PLsuff 
PLherb 

Large trees = Mesophanerophytes 5-50 m 
Small trees = Microphanerophytes 2-5 m 
Small trees = Rosulate microphanerophytes 2-5 m 
Tall shrubs = Microphanerophytes 2-5 m 
Normal-sized shrubs = Nanophanerophytes <2 m 
Woody dwarf shrubs = Frutescent chamaephytes 
Reptant woody dwarf shrubs 
Pulvinate woody dwarf shrubs (cushion form) 
Semi-woody dwarf shrubs = Suffrutescent cham. 
Herbaceous chamaephytes 
Globose pulvinate herbaceous chamaephytes 
Flat pulvinate herbaceous chamaephytes 
Caespitose hemicryptophytes 
Aquatic hemicryptophytes (hydrophyte =hyd) 
Reptant hemicryptophytes (creeping or matted) 
Rosette scapose hemicryptophytes 
Semi-rosette scapose hemicryptophytes 
Rhizome-geophytes 
Annuals = scapose therophytes 
Woody climbers = frut. phanerophytic lianas 
Semi-woody climbers= suffruticose ph.lianas 
Herbaceous climbers 
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ChEfrut 
ChEherb 
ChEsucc 
BrChpulv 
BrChsph 
PhycH 

Woody or suffruticose epiphytes 
Herbaceous epiphytes 
Succulent epiphytes 
Cushion-forming mosses (= pulvinate bryo.) 
Hummock forming mosses (= sphagnoid bryo.) 
Phyco-hemicryptophytes (Adnate algae) 

For all species in a plot, the life form has been determined and the impor
tance of the different life form classes shown in a life form spectrum 
enabled a comparison of the different plots. These life form spectra have 
been assembeled in two ways. Calculated after the floristic composition 
alone (number of species/life form), they may illustrate the diversity of 
plant communities, but do not inform about the structure of the unit. Thus 
a life form may come up with a very low percentage but cover nearly 50 % 
of the surface (e.g. Gleichenia vulcanica bog). 

In order to get a better illustration of the real importance of a certain life form, 
the spectrum has also been calculated using the cover and abundance ratings. 
This of course needed the conversion of the rating symbols of the Domin
Krajina scale into mean cover degrees (in percentage). For a better compari
son, both types of spectra have been shown in the diagrams. 

Finally the results of the vegetation survey are depicted in phytosociological 
tables which are seperately compared and discussed. Furthermore, a prelimi
nary checklist of the flora of Mt Trikora from above 3000 m, including the 
author's collections and those of Brass and Brass & Meyer Drees 1939 is given 
in appendix III. A list of plants collected by the author below 3000 m and from 
the Baliem valley is also given in appendix II. 
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II. Subalpine vegetation 

1. The forests 

Following the Mt Trikora trail from Wamena, the visitor leaYes the closed 
forest of the upper montane zone to enter a huge east-west orientated basin, the 
so-called 'Baliem-Wamena river' watershed basin. It is situated between 3000 
and 3200 m altitude. The southern border of this basin is fo1med by terminal 
moraines covered with a rather peculiar type of forest. 

1.1 Libocedrus forest - Upper Montane Transition Forest 

It is in this forest type that the plot N°39 (Appendix IV:Table I) has been 
established at 3 150 m altitude.The forest is dominated by the 10-15 m high 
Libocedrus papuana, forming a relatively open canopy enabling the 
developement of a dense shrub and herb layer. Besides Libocedrus, two other 
conifers are present although less frequent. Dacrycarpus compactus forms 
large trees 15-20 m high and 50 cm in diameter, whereas Plzyllocladus 
hypophyllus is only present as an undergrowth shrub. 

As a typical emergent, we find the Araliacea Schejjlera altigen.a with its 
showy red inflorescences and many branched stems. The canopy is underlain 
by a well developed shrub layer 1-5 m high formed byPhyllocladus hypophyllus, 
Drimys piperita, Rapanea cacuminum, Prunus costata, Pittosporum 
pullifolium, Coprosmabrassii, Xanthomyrtuscompacta, Rhododendronbrassii, 
Rh.gaultheriifolium, Rh. versteegii, Styphelia suaveolens and Trochocarpa 
nubicola. 

Brass (1941) indicates the presence of Vaccinium domin.ans as a common 
shmb in an analogous forest near lake Habbema, north of the present plot. 
Nevertheless, this species was not present neither in plot N°39 nor in the 
sun-ounding forest. Furthermore, the thick moss carpets on the branches and 
treetrunks, typical for the upper montane forest, are nearly absent and the 
number of epiphytes is relatively low. 

Within the latter group of plants we may mention the orchids Phreatia 
sp.(6 19),Dendrobiumspp., Plaranthera elliptica and the fernsHymenophyllum 
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rubellum, Hymenophyllum sp.(582), Humata pusilla, Selliguea plantaginea 
and Grammitis fasciata. Very peculiar are the many myrmecopbytes 
Myrmecodia cflamii. These ant-plants with succulent tuberlike stems of 10-
40 cm in diameter, and ±lm long tentaculous branches, grow either fixed to 
the treetrunks or on the ground. On Mt Trikora, they were closely linked to the 
present type of forest, occuring only· between 3000 - 3400 m. Very rare 
specimens have been found higher up ·in the subalpine forest. 

Few lianas could be observed. Apart from Alyxia cacuminum and the creeping 
Rubus lorentzianus, Tecomanthe volubilis is most showy with its bright, red 
flowers. The herb layer is well developed. Huge cushions of mosses cover more 
than 75% of the ground, and most other plants grow in or on these cushions, 
more or less as epiphytes. Within this herb layer the tussock plants are well 
represented with Gahniajavanicaand Machaerina teretifolia. The caespitose 
hemicryptophyte Agrostis rigidula var. remota are also frequent. 

The type of forest described above has also been observed elsewhere in New 
Guinea and has often been considered as part of the forest of the subalpine 
zone. (Paijmans 1975, Wade & Mcvean 1969, Hope 1976). On Mt Wilhelm, 
Wade & McVean (1969) described a 'Lower Subalpine Forest' dominated by 
Dacrycarpus compactus occurring as high up as 3500-3600 m. 

Nevertheless, Libocedrus and Phyllocladus do not grow above 3000 m on Mt 
Wilhelm, and Harmsiopanax harmsii (A raliaceae) present on Mt Wilhelm, 
has not been recorded on Mt Trikora neither on Mt Jaya! Hope (1976) 
recognized a Dacrycarpus compactus-Trochocarpa nubicola community on 
Mt.Jaya and onsidered it also as belonging to a 'Lower Subalpine Forest'. 

However, Grubb & Stevens ( 1985) found that these types of forests share about 
55% of their flora with the 'Upper Montane Rain Forest', 40% with the 
'Subalpine Rain Forest' and 12% consists of exclusive species. They use the 
term 'Upper Montane Transition Forest', an expression adopted also by Hope 
in the Alpine Flora of New Guinea (P. van Royen, 1980, Vol.l). 

On Mt Trikora and particularly on the north-eastern border of the 'Baliem
Warnena river' watershed basin, the forest described in plot N°39 was 
observed to be contiguous to, and sharing a number of species with a 
Nothofagus dominated forest that reaches up to 3000 m. To its upper limit 
(3400 m), theLibocedrus forest passes without any interruption into the lower 
subalpine rain forest with which it has also a number of species in common. 
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Stem section of Myrmecodia lamii with 
ants 
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PLATE 12 

Myrmecodia lamii Merr. & 
Perry as an epiphytic shrub on 
Libocedrus papuana 
(F.v.Muell.) Li, alt. ±3250 m 

Branch with leaves and flowers 
of Myrmecodia lamii 
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We therefore agree with Grubb & Stevens to call this type of forest a transition 
forest between the 'Upper Montane Rain Forest' and the 'Subalpine Rain 
Forest'. It seems that Dacryca1pus compactus finds its upper limits at 3400 m 
on Mt Trikora, as it has not been found higher up, although this species reaches 
up to 3800-3900 m both on Mt Wilhelm and Mt Jaya. 

1.2 Subalpine Rain Forest 

At about 3400 m, the Libocedrus dominated transition forest gives place to 
a dense evergreen scrub 3-5 m high. This vegetation community only 
developes on slopes with well drained soils between 3400 and 3750 m. 

Four plots have been analyzed (Appendix IV: Table I), i.e. in the bottom of 
Somalak valley at 3650 m (N°22), above the Somalak shelter at 3680 m 
(N°30), in the huge valley west of Somalak valley at 3460 m (N°78) and on 
the crest of the southern border of the watershed basin at 3400 m (N°36). 

These tall shrublands are caracterized by a high density of stems, as many 
species are multistcmmed. The study of the life form spectrum clearly shows 
this dominance of the caespitose microphanerophytes (fig.7). The crowns are 
entangled thus forming a dense, closed canopy with a rather poor under
growth, except the dense moss cushions on the trunks, branches and the forest 
floor. The study of the leaf sizes (fig.8) shows that in this type of vegetation 
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Fig. 7: Life form spectrum - Subalpine Rain Forest 
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Subalpine Rain Forest at 3700 m 
altitude 

Vaccinium dominans Sleumer 
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PLATE 13 

Subalpine Rain Forest undergrowth 

Schefflera altigena Fredin 
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unit, most woody species have sclerophyllous leaves with strongly reduced 
leaf surface. From 35 species analyzed, 31 have simple, coriaceous leaves 
with often revolute margins or possess a more or less dense indument on the 

42.9 ~;, 
microphyUous 
(20-2cm2) 

2.9'.o macrophyllous (1500-180cm2) 

5. 7 % mesophyllous ( 180-20 cm2) 

17.1 % leptophyllous 
(<0,2cm2) 

31.4 "'o nanophyllous 
(2-0,2 cm2) 

Fig. 8: Distribution of leaf sizes in Subalpine Rain Forest 

lower side of the leaf. Only 4 species, including the tree ferns, have compound 
leaves. The very low variability in leaf forms and the xeromorphic aspect of 
the leaves express a clear adaptation to severe climatic conditions, e.g. high 
transpiration due to intense radiation, low atmosphere pressure, and a rapid 
increase in air temperature during daytime. During the night and part of the 
day, low temperatures restrain the absorption of water by the roots and also 
strongly reduce the transport of water inside of the stems (cf. chapter II). 

This altimontane scrublike forest bas a distinct floristic make-up. Only two 
species, Schefflera altigena and Saurauia alpicola, clearly emerge from the 
canopy with heights between 7 and 8 m. The major part of the forest is formed 
by Vaccinium dominans which, as its name seems to indicate, dominates in 
the canopy, and by Rhododendron correoides, Rh.gaultheriifolium, Sericolea 
calophylla, Rapanea cacuminum, Olearia velutina, Drimys piperita, 
Coprosma brass ii and Xanthomyrtus compacta. Prunus costata is one of the 
rare single-stemmed species with more than 10 cm in diameter. In places with 
a more open canopy, the slu·ub and herb layers are well developed with 
Styphelia suaveolens, Trochocarpa nubicola and some grassland species as 
Agrostis rigidula var. remota, Oreobolus and Gahnia. Rubus lorelllzianus, 
Alyxia cacuminum and Lycopodium clavatum being the only lianas encoun-
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PLATE 14 

Rhododendron correoides J.J.S. 

Dendrobium dekockii J.J.Sm. 
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tered. Epiphytes are fairly common. One frutescent species, C/adomyza 
microphy/la, finds its place between the many orchids like Glomera sp. 
Octarrhena sp., the very beautiful orange colouredDendrobium dekockii and 
the ferns Hymenophyllwnfoersteri, Hymenophyllum rubellum and Selliguea 
spp., to cite only the most common ones. 

As mentioned above, the closed canopy enables the development of dense 
moss cushions covering like a carpet not only the branches but also the stems. 
On the ground, the tangle of roots, dead branches and rockcrevices covered 
by up to one meter high moss hummocks make it difficult to distinguish the 
different individual plants and causes big problems to the visitor to move 
around. Apart from the mosses , the herb layer is formed by scattered ferns 
IikeP/agiogyria tuberculatavax. decrescens, Blechnum revolutum, Asplenium 
sp., some Poaceae, Cyperaceae and dicotyledonous herbs. 

On many places, these scrublike forests are intermingled with small patches 
of grassland thus having a rather loose, scattered appearance. One plot 
(N°32), situated at the western border of Somalak valley at 3740 m, illustrates 
well this type of vegetation. Analysing the life forms, we see that herbaceous 
chamaephytes are quite common in this vegetation unit, which thus resem
bles more a 'shrubrich grassland' or 'woodland' than a forest. 

ThePoaceae Deschampsia klossii, Agrostis rigidula var. remota, Danthonia 
oreoboloides, tbe Cyperaceae Gahniajavanica, Carex sp, Oreobolus pwnilo 
and the Liliaceae Astelia alpina occupy a large area in this vegetation unit. 
The shrnb species being the same as in the subalpine forest proper, it is 
probable that under undisturbed conditions, i.e. low fire frequency, this open 
woodland will be invaded from these nuclei of woody plants to form a closed 
shrubland leading ultimately to the 'Subalpine Rain Forest' as described 
above. 

2. The Shrublands 

2.1 Cyathea tomentosissima - Treefern Shrubland 

This type of shrublands, caracterized by the 2-5 m high Cyathea 
tomentosissima, can be frequently observed between 3000 and 3500 m. This 
community developes best on gentle slopes or flat areas, with medium 
drainage, or in areas frequently disturbed by fire. This vegetation community 
usually consists of a more or less dense stand of treefems, set in tussock 
grassland with several smaller shrubs. Wade & Mc Yean (I 969) and Hope 
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PLATE 15 

Baliem-Wamena river watershed basin. In the foreground Cyathea shrub
land; far left : Upper montane transition forest, alt. ±3100 m 

Cyathea muelleri Back.(center) and Cyathea tomentosissima Copel. (left 
and right) 
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(1976) included this type of vegetation into the 'shrub-rich grasslands', 
whereas Paijmans & Loffler (1972) redefined it as a savanna. 

I agree with Hope (in P.van Royen 1980,vol.I) who says : « ... the formation 
is best treated as a shrubland ... some areas support a quite dense growth of 
treeferns with many understorey shrubs and rather sparse grass cover, so that 
the formation cannot be generally included in grasslands». The expression 
'Treefern Shrub land' seems therefore the most appropriate, although the part 
taken by grassland may be considerable, at least in areas frequently disturbed 
by fires. On Mt Trikora, this formation covers huge areas, mostly in the 
watershed basin of the 'Baliem-Wamena river'. Three plot's (N°40; 41; 42; 
appendix IV: table 2) have been studied in this valley between 3000 and 
3050m altitude and one plot (N"85) at 3420 m in a valley east of Somalak. 

In the rather closed treefern shrublands, many shrubs that occur also in the 
'Subalpine Rain Forest' or in heath formations could be found such as 
Olearia velutina, Drimys piperita entity 're due ta', Symplocos cochinchinensis 
var.orbicularis, Coprosma brassii, Tetractomia tetrandum, Vaccinium 
debilescens, Rhododendron versteegii, Decaspermum nivale, Xanthomyrtus 
compacta as erect shrubs and Hypericum macgregorii. 

The herblayer includes mostly herbs from the typical grassland communities 
e.g. Deschampsia klossii, Anthoxantum horsfieldii var. angustum, 
Anthoxantum redolens var. longifolium, Cortaderia archboldii, Dichelachne 
rara var. rara and Agrostis rigidula var. remota. On bad drained surfaces, 
some Cyperaceae like Carex filicina, Carex gaudichaudiana and Gahnia 
javanica are also present, accompanied by Astelia alpina cushions. Diverse 
dicotyledonous herbs complete the picture. 

The treefern shrublands are bordered by grasslands, diverse bog communi
ties, or they form a transition between the grasslands and the 'Subalpine Rain 
Forest' as we may see in plot N°42. The number of epiphytic mosses increases 
considerably, and the herbs are practically absent. In addition to the moss 
carpets on the shrubs, the floor is covered more than 75% by big moss 
hummocks, where Sphagnum spp. play an important part. Wade & McVean 
(1969) defined a vegetation association called 'forest edge community' 
making the transition between the grasslands and the forest, and differing 
from the treefern shrublands. The vegetation cover observed in plot N°42 has 
some differences with the typical treefern shrublands, e.g. Coprosma 
habbemensis, frequent as an undergrowth shrub in the 'Upper Montane Rain 
Forest' . The abundance ofGleichenia bolanica shows that this unit developes 
on an area where forest has been destroyed a few years ago. Only the prolific 
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growth oftreeferns decided me to include this vegetation type into the treefern 
shrublands, although it might be considered as a highly evolved unit, 
transitional to the 'Subalpine Rain Forest'. 

Another interesting observation could be made on the valley floors, where 
Cyathea tomentosissima grows like a gallery at the left and right of small 
rivulets. As these small rivulets erode 1-2 m deep channels, the drainage on 
their edges is distinctly better than elsewhere on the valley floor. It seems that 
Cyathea is quite sensible to soil humidity and its distribution is more 
determined by this factor and the effect of fire than by cold air drainage in the 
valleys. On Mt Trikora, Cyathea tomentosissima has its upper growth limit 
at 3700 m, and close to this limit we may find a few scattered clumps of 
Cyathea shrublands were Cyathea muelleri occurs next to Cyathea tomen
tosissima. Some rare Cyathea muelleri could aJso be observed in subaJpine 
rain forest although not present in our plot's. Cyathea tomentosissima is 
always absent from the 'SubaJpine Rain Forests' as well as from 'Upper 
Montane Rain Forest'. 

The treefern shrublands might therefore be considered as a natural vegetation 
formation, although at least on Mt Trikora, its extension is largely favoured 
by fire disturbance. Hope (1976) showed that treefern shrublands had a wide 
distribution above the forest limits during the last glaciations and therefore 
argues in favour of an «expansion from 'natural' stands» (Hope, in P.van 
Royen, 1980). 

2.2 Treeline Shrublands 

The upper limit of the closed scrub is on Mt Trikora at about 3750 m. Higher 
up, till 3850 m, only a few rare 'Subalpine Rain Forest' species likeRapanea 
sp. and Drimys piperita manage to survive. On the northern slopes of Mt 
T1ikora, Coprosma novoguineensis forms dispersed open shrublands be
tween 3900 and 4000 m on sandstones or marly limestones indicating a rather 
low treeline on this mountain. 

Two plots have been studied, one at 3950 m (N°29, appendix IV: table 2) and 
the other at 3940 m (N°60), both on rather steep slopes below and north of 
the 'False Peak' . The total ground cover is 100% and the number of species 
is still high (32 resp. 23 species). Coprosma novoguineensis subsists as 1-2 
m high more or less scrambling shrubs, often covered by mosses and lichens. 
Some other shrubs are present but do not exceed 50 cm in height. Apart from 
Styphelia suaveolens, we may observe Rhododendron pusillum, Gaultheria 
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mundula, Tetramolopium klossii, Tetramolopium prostratum and Parahebe 
ciliata. In the ground layer Trochocarpa dekockii, Vaccinium oranjense and 
Drapetes ericoides grow as tiny creeping shrubs together with tufts of 
Deschampsia klossii, Festuca parvipaleata, Deyeuxia stenophylla var. 
chaseana and the cushions of Rhododendron saxifragoides, Astelia alpina, 
Lepidium minutiflorum, Danthonia oreoboloides and mosses (especially in 
plot N°60). Some typical high altitude species like Epilobium detznerianum 
and Geranium monticola are here at their lower limit. 

On Mt Jaya, Hope (1976) described similar treeline shrublands but forming 
a dense scrub extending up to4100m. The same observations have been made 
by Mitton (in Hope 1976) and Brongersma & Venema (1962) from Mt 
Mandala between 3900 and 4200 m. It seems that the treeline shrublands are 
better developed on limestone than on the sandstones and marly limestones 
of Mt Trikora. 

The influence of man as a limiting factor has to be excluded at such high 
altitudes on Mt Trikora, as the hunting grounds are situated well below in the 
huge grasslands or forested areas. Hope (in P. van Ro yen 1980 and pers.comm.) 
advances nutritional reasons for such a low treeline scrub, or maybe a better 
drainage on limestone. This last reason seems very doubtful and only a serious 
chemical soil analysis could confirm or reject the first one. 

2.3 Subalpine Heaths 

In many grasslands, the smaller shrubs are quite common, and thus the 
definition of a distinct heath community is difficult. After Hope (in P.van 
Royen, 1980), the typical subalpine heaths are relatively rare in New Guinea 
and have been described only from Mt Albert-Edward in Papua New Guinea 
(Hope 1975). In the alpine zone, such heath communities are known to occur 
on nearly all higher peaks. Nevertheless, for Mt Trikora, several plot's 
studied between 3450 and 3790 m altitude differ enough from the surround
ing vegetation to be considered as two distinct heath formations. 

2.3.1 Coprosma brassii - Styphelia suaveolens Heath. 

Four plots (N°7 I , 75, 81 , 82, appendix IV: table 3) have been attributed to this 
type of heath which often developes on the edge of subalpine forest. This heath 
community is close to the 'Coprosma-Gaultheria heath' described by Hope 
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(in P.van Royen 1980) from Mt Albert Edward, except that Gaultheria 
mundula does not occur in the heaths on Mt Trikora. Plot N°75 may be 
considered the most typical of this heath type on Mt Trikora. 

Characteristically, there is a thick moss layer on the ground, from which 
emerge several crooked shrubs, 50-100 cm high, like Coprosma brassii and 
Rhododendron correoides, the smaller Styphelia suaveolens and Rhododen
dron versteegii. Some creeping shrubs as Trochocarpa dekockii, Vaccinium 
coelorum, Vaccinium cf. sororium, Vaccinium oranjense and Eu1ya brassii 
(reptant form!) are well represented. Poa lamii, Deschampsia klossii and 
Agrostis rigidula var. remota being in competition with Gahnia javanica, 
Astelia alpina and Oreobolus pumilio for the free room between the shrubs 
and mosses. 

2.3.2 Dwarf Shrub Heath on Shallow Soils. 

This vegetation type developes on flat rocky areas, where soil formation is still 
going on, i.e. on shallow soils 10-20 cm deep overlying hard bedrock in the 
subalpine zone. On Mt Trikora, such shallow soils may be found on gently 
sloping rock surfaces, where soil erosion is nearly as fast as soil formation. 

Several plots have been staked out on sandstones or marly limestones either 
in the Somalak valley at3630 m (N°20, appendix IV: plate 3) looking east just 
in front of the Somalak rock shelter, above this same rock shelter at 3690 m 
(N°3 l ), or on the terraces immediately beyond 'Trikora Pass' at 3790 m 
(N°52 and 53). 

This heath community harbours dwarf shrubs, 20-30 cm high, like Tetramo
lopium klossii f. klossii, Styphelia suaveolens, Rhododendrongaultheriifolium 
var.expositum and Drapetes ericoides. Some reptant Trochocarpa dekockii, 
cushion forming herbs like Danthonia oreoboloides, Oreobolus pumilio, 
Potentilla brass ii and rosettes of Plantago depauperata are well represented. 
Sparse tufts of Agrostis rigidula var. remota do also occur. 

The structure of this vegetation community is well shown by the life form 
spectrum (fig.9). 
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Rhododendron versteegii J.J.S. 
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Fig.9: Life fonn specrrum - Subalpine Dwarf Shrub Heath on shallow 
soils 

It reveals that the caespitose hemicryptophytes share the available space with 
the cushion fonning species and the dwarf stuubs. On places where soil does 
not exist or where it is very poorly developed, the blue algae Stigonema 
panniforme (phyco-hemicryptophytes) form a blackish slippery carpet with 
a considerable extent. Drapetes ericoides is here shown to be an erect stuub 
although it occurs very often in a tiny reptant form! 

3. The Subalpine Grasslands 

Huge grasslands are a typical feature of the New Guinea highlands, thus 
nearly all the botanists visiting the highlands at least mentioned them. 
Coming from the coastal plains, the fi rst expeditions have been quite 
disappointed when they saw these dull ochre grasslands with only scattered 
brigh-coloured stuubs. Indeed, the highland grasslands of New Guinea are 
not comparable to the bright green meadows from the european Alps with 
their mosaic ofbrightly coloured flowering plants. The New Guinea grasslands 
resemble far more to the grasslands known from the southern oceanic islands, 
e.g. New Zealand or Tasmania. 
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On Mt Trikora, the grasslands cover a considerable range in the subalpine as 
well as in the alpine zone. This extension may indeed be linked to the frequent 
burning by hunting parties, who regularly cross the highlands. Typically 
tussock grasslands, they are caracterized by grasses whose young shoots are 
well hidden in a thick tussock of dead leaves which form a protecting ' tunic' 
around the young shoots. Rauh ( 1988) considered these tussocks as herba
ceous charnaephytes i.e. perennial evergreen grasses with a remnant shoot 
system that remains green at least 25 cm above the ground surface. 

These perennial plants are well adapted to the extreme conditions of these 
high altitudes, the persisting litter of the leaves creating a protecting layer for 
the young shoots. These are forming in regular intervals on the outer part of 
the tussock (Rauh, 1988). The older, central parts frequently die away and 
leave a ring-like structure. 

In his work on afro-alpine plant ecology, O.Hedberg ( 1964) measured a 
difference in temperature of 7 .5°C between the inside and the outside of the 
tussocks. Th.is shows that such a structure creates a favorable micro-climate 
inside the tussocks. Furthermore, during dry spells, the tussocks are capable 
to keep humidity much longer. A final advantage of this growth form is the 
resistance to fire. Although the external dry leaves bum easily, the inner parts 
stay alive and may regrow rapidly. 

Three different grassland communities, mostly determined by soil character
istics, have been recognized in the subalpine zone of Mt Trikora. 

3.1 Deschampsia klossii - Subalpine Tussock Grassland 

This community has by far the greatest extent on Mt Trikora between 3000 
and 4000 m. Six plots (N°74, 10, 18, 23, 55, 34, appendix IV: table 4), mainly 
in the bottom of the valleys and less often on gently sloped terrain, have been 
studied in the Somalak valley, beyond the 'Trikora Pass' and in a huge U
shaped valley east of Somalak. They all show that this kind of vegetation 
cover is poor in plant species, e.g. varying from 10-21. Plot N°74 may be 
considered as a transition between the Coprosma heath and the grasslands. 

The soil under this grassland is a typical alpine humus soil with a thick dark 
coloured upper horizo'n of little decomposed organic matter. Very often it is 
poorly drained or waterlogged, with a groundwater level at some 50 cm depth. 
As the life form analysis reveals, this type of grassland is largely dominated 
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by the chamaephytic grasses,Deschampsia klossiiforming large tussocks 30-
40 cm in diameter and 50-100 cm high. Agrostis rigidula var. remota, 
Anthoxanthum spp., Deyeuxia stenophylla chaseana and Festuca jansenii 
are the accompanying caespitose Poaceae. 

As Diehls (1934) stated already for the paramo tussocks of the south
american Andes, these tussocks often do not form a completely closed 
vegetation cover, but they leave some free space which is available for a 
ground layer. On Mt Trikora, a very poor ground layer develops with a flora 
restricted to bryophytes, lichens such as Thamnolia vermicularis and a few 
flowering plants like Potentilla brassii, Pilea johniana, Ranunculus spp., 
Oreomyrrhis pumila and the rosettes of Plantago depauperata. 

On better drained spots, some shrubs like Styphelia suaveolens, Vaccinium 
spp. and Rhododendron saxifragoides emerge from the grassland although 
continual firing and/or waterlogging often inhibits any significant shrub 
formation. It seemed fairly evident to me that the tolerance for waterlogging 
assures the success ofDeschampsia in swampy sites, even if one may observe 
that, as the tussocks grow permanently higher, the roots are in slightly better 
drainage conditions. 

3.2 Gahnia javanica - Tussock Sedgeland 

On slightly sloping ground more to the edge of the valleys, from 3000 to 3700 
m, occurs a typical community dominated by the dense blackish tussocks of 
Gahnia javanica. These strong tussocks 50 cm in diameter and 80-100 cm 
high are nevertheless not growing as close together as the Deschampsia 
tussocks. 

A typical plot (N°66, appendix IV: table 4) has been staked out in the second 
valley west of Somalak valley at 3650 m altitude. In the gaps between the 
Gahnia javanica tussocks grow various shrubs like Tetramolopium klossii, 
other sedges as Carpha alpina, Oreobolus pumilio or the grasses Agrostis 
rigidula var. remota and Danthonia oreoboloides. The total cover of the 
vegetation is not exceeding 70% in this plot, thus leaving free space where 
bare soil or necrotic lichens may be found. 

Two plots {N°37 and 38, appendix IV: table 4) located at 3100 m in the 
'Baliem-Wamena river' watershed basin differ slightly from the plot N°66. 
A soil analysis of plot N°37 shows a surface horizon of dark red peat (cf. 
chapter II) constantly humid, overlying black peat with a groundwaterlevel 
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at 15 cm below surface. Apart from the Gahnia javanica tussocks, Scirpus 
subcapitatum is well represented indicating a bad drainage. The shrubs 
Tetramolopium klossii, Styphelia suaveolens, Rhododendron versteegii, 
Drimys piperita, and Rhododendron gaultheriifolium confer an aspect of 
shrubrich savanna to this tussock community and indicate that this plot has 
at least not recently been disturbed by fi re. 

The ground layer is composed by a moss layer alternating with tiny 
dicotyledonous herbs like Drosera peltata, indicating a high acidity of the 
underlaying humus soil, Gentiana enttingshausenii, Lactuca laevigata var. 
pusilla or Potentillafoerst.var.foersteriana. Interesting is also the presence 
of the matforming creeping shmbs Trochocarpa dekockii and Xanthomyrtus 
compacta (reptant form!). 

This vegetation formation occurs on nearly all the high mountains of New 
Guinea and has been described by Hope (in P.van Royen 1980) as 'Gahnia 
javanica - Plagiogyria papuana Tussock Sedgeland' from Mt Scorpion in 
Papua New Guinea. Plagiogyria is playing an important part of a unit which 
seems rather variable. On Mt Wilhelm Gahniajavanica is absent, and on Mt 
Trikora Plagiogyria glauca has not been reported from such sedgelands. 

3.3 Subalpine Short Grassland 

In the Alpine Flora of New Guinea (P.van Royen, 1980) Hope mentioned a 
community of dense tufted species called 'Poa erectifolia - Styphelia 
suaveolens Short Grassland' . On the northern slopes of Mt Trikora, a very 
extensive and structurally similar vegetation unit occurs, although floristically 
different. Poa erectifolia is absent and replaced by the dwarf sedge Carpha 
alpina. This Cyperacea is by far the most showy plant of this unit, which may 
nervertheless be considered a short grassland as the grassesAgrostis rigidula 
var. remota, Danthonia oreoboloides and Deyeuxia spp. are quite common. 

The soil under the vegetation unit is a typical gley-soil, 60-80 cm deep with 
a constantly fluctuating groundwater level (cf. chapter II.). The vegetation 
cover is discontinuous, with a mean cover of 75%. Five plots have been 
studied in this community (N°6, 15, 33, 61, 76; appendix IV: table 4), all 
situated on moderately sloped terrain on tbeedge of the glacier valleys, where 
this vegetation type is most common, and on the terraces of the glacial cirque 
north of the summit, in Somalak valley. The altitudinal range of this 
community is 3400 - 3800 m. 
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Besides Styphelia suaveolens and Tetramolopium klossii, the only shrubs 
well represented, we see the importance of the pulvinate herbaceous 
chamaephytes (fig. I 0) who cover 17% of the surface. 
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Fig. 10: Life form spectrum - Subalpine Short Grassland 

Danthonia oreoboloides, Oreobolus pumilio, Centrolepis philippinensis and 
Potentilla foersteriana var.brassii develop well together with the creeping 
Gonocarpus micranthus, Lycopodium. carolinianum, the rosette or semi
rosette forming Plantago depauperata, Abrotanella papuana, Lactuca 
laevigata var. pusilla or Pileajohniana. The Poaceae Agrostis rigidula var. 
remota, Festuca crispato-pilosa and Deyeuxia pusilla are present but have 
only a very low cover and abundance ratio. 

4. The Mires 

Mt Trikora, as all the high mountains of New Guinea, has a cold and wet 
climate, so that it is not astonishing to find large areas covered by mire 
communities. Bogs and fens are a constant obstacle to the visitor who is not 
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only getting soaked in the rain, but is also walking permanently in wet shoes 
on boggy waterlogged terrain. Five bog communities and two fen formations 
have been recognized in the subalpine zone of Mt Trikora. 

4.1 Subalpine Bog Heath 

In the valley bottoms, where the groundwater level is quite near to the surface, 
scattered patches of a bog heath community compete with Deschampsia 
klossii grassland. Three plots have been studied in the Somalak valley 
between 3630 and 3650 m (N° 7, 14 and 16; appendix IV: table 3). The 
subsequent soil is a somewhat uncommon peat in so far as slight podzolisation 
occurs, indicating that the groundwater level is fluctuating. This is quite 
different from the adjacent Deschampsia tussock grassland or the hard 
cushion bog where waterlogging is permanent (cf.chaptcr II). 

This bog community consists of an open sward of low (20-30 cm) Poa lamii 
tussocks with scattered shrubs, e.g. Styphelia suaveolens, Tetramolopium 
klossii and the creeping Trochocarpa dekockii and Vaccinium decumbens. 
Some large Rhododendron saxifragoides cushions with their nice red flowers 

':'b 
30 I 

15 

10 

5 ' 
; 

o ' 

Life fonn spectrum after: 

• Floristic corrposition 

Cover & abundance 

a. 2 E ii ii 2 .D '3 
.. > .r. 

" ::s Cl) !!! !!! Q) ~ :l u Cl) a. .. :c .r. .. 
I a. ::; oO 2 .r. 

0 .r. I I u .r. u :c 
I .r. :c u u !::! u OI 

Fig. 11 : Life fonn spectrum - Subalpine Bog Heath 
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cut the monotony of the ochre coloured grasslands. Poa lamii is the dominat
ing grass in a community with 70-75% total cover. Gahniajavanica and the 
cushion forming Astelia alpina, Oreobolus pumilio and Centrolepis 
philippinensis grow between resp. below the grass tufts. Open places are 
colonized by the whitish lichen Thamnolia vermicularia; mosses are com
pletely absent from this unit. 

Structurally speaking this vegetation formation could have been ranged with 
the grasslands, Poa lamii covering around 50% of the surface. This could 
have been confirmed by the life form spectrum when calculated only after the 
floristic composition of the plots. But, when calculating it including the cover 
and abundance ratios, the importance of the shrubs and of the either flat or 
globose cushion forming pulvinate species, becomes obvious (fig. 11). This 
has been the reason why I consider this vegetation type as a boggy heath. Hope 
(1976) distinguished a nearly identical vegetation community from Mt Jaya, 
with Vaccinium amblyandrum forming dense mats between the Poa lamii 
tufts. This unit has later on been renamed as Vaccinium-Xanthomyrtus bog 
heath by the same author (Hope in P.van Royen, 1980). Whatever the 
differentiating shrub species might be, it is clear that the shrubs have a 
significant structural role in this subalpine mire community. 

4.2 Hard Cushion Bog 

This type of vegetation develops essentially where the groundwater level is 
very near to the surface, or in permanently flooded areas. This is the case in 
the valley bottoms on horizontal terrain, where three plots have been studied 
in the Somalak valley (N°8 and 9; appendix IV: table 5) and in the big U
shaped valley east of Somalak (N°83). 

In this community the cushionforming species build a hard mat, 10 cm and 
more thick. It is possible to walk on them without breaking through I The form 
of the cushions is varying, either very flat or globose. The main species 
occuring in this vegetation unit are Centrolepis philippinensis, Oreobolus 
pumilio, Eriocaulon alpinum and Eriocaulon pulvinatum. This last species 
even colonizes open water surfaces as it can grow even if submerged. 

On top of these hard cushions grow plants that are not as hygrophilous, e.g. 
Astelia alpina, Danthonia oreoboloides, Deyeuxia brassii, Agrostis rigidula 
var.remota, Potentilla brassii, Plantago depauperata and several mosses. In 
the course of time, more and more grasses grow on the cushions, as by 
accumulation of organic matter the ground thickens and 'rises' well over the 
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Hard cushion bog 

Hard cushion bog, Eriocaulon pulvinatum van Royen growing into the 
water 
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Trachymene pulviliforma Buw. flat cushion 
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groundwater level. The hard cushion bog species die away and some shrubs 
may root. Thus this vegetation unit evolves into a bog heath or into 
Deschampsia tussock grassland. 

The sub-alpine zone of Mt Trikora is at many places crossed by the footpaths 
of papuans travelling from one valley to another or of hunting parties crossing 
the area for controlling their traps, or in search of small game. These paths, 
as shown on plate 19, are often easily recognizable from the sutTotmding 
vegetation, as they are formed by a particular hard cushion vegetation that 
easily supports the weight of a person. Next toOreobolus pumilio, Centrolepis 
philippininensis, Eriocaulon spp. and Danthonia oreoboloides, we find the 
small, slightly rounded, light green cushions of Trachymene pulviliforma, a 
species that has not been found elsewere in hard cushion bog. It seems that 
only the effect of periodical trampling enhances this type of vegetation. It is 
found mostly in valley bottoms, showing the way through the Deschampsia 
tussock grassland. 

4.3 Astelia alpina - Subalpine Bog 

The caracteristic feature of this community is a dense mat (fig.12), formed by 
the 30 cm highAstelia alpinacushions. On Mt Trikora, it grows either on peat 
soils, clay loams or silty clays, with fluctuating groundwater level. Eight plots 
have been studied (N°l l , 13, 17, 35, 56, 69, 77, 86; appendix IV: table5) and 
they show that this formation may be very variable. The plot's N°17, 35 and 
86 may be considered the most typical ones. Apart from Astelia alpina, 
caespitose or tussock grasses are well represented like Deschampsia klossii, 
Agrostis rigidula var. remota, Festuca crispato-pilosa, Danthonia 
oreoboloides and Deyeuxia brassii. 

In the plots N°13 and 69, Scirpus subcapitatum is mixed with Astelia alpina 
and covers a considerable surface despite its tapered growth form. Several 
other herbs as Ca1pha alpina, Oreobolus pumilio, Potentilla brassii, 
Potentilla foersteriana, Potentilla hooglandii, Plantago aundensis, Pi/ea 
johniana and several mosses may be of some importance between the big 
hummock forming Astelia cushions . 
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Fig. 12: Life form spectrum - Astelia alpina Subalpine Bog 

4.4 Gleichenia vulcanica Bog 

On various places, the fern Gleichenia vulcanica forms a dense nearly 
monospecific vegetation cover. As Astelia Bog or the Short Grasslands, this 
vegetation unit prefers localities of better drainage. We find it mostly in areas 
with low pendage or on undulating terrain. The soil analysis of plot N°12, 
typical for this kind of vegetation unit, shows a gley soil with varying ground 
water level (cf.chapter II). 

Gleichenia, a fern proliferating by rhizomes, is very resistant to fire and thus 
developes well in burnt areas. On Mt Trikora, it is frequent in the watershed 
basin of Baliem-Wamena river. The typical greyish apparence of this 
formation is due to the dead fronds of Gleichenia which remain in place and 
thus may easily burn during a dry spell. 

The analysis of four plot's (N°12, 67, 68, 84; appendix IV: table 5) show the 
dominance of Gleichenia (fig.13) leaving little space to Carpha alpina, 
Astelia alpina, the small cushions of Centrolepis philippinensis, Oreobolus 
pumilio, Danthonia oreoboloides, the creeping Pilea johniana, some tus-
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socks of Gahnia javanica and moss cushions. This community has been 
reported from nearly all explored areas of New Guinea (Hope in v.Royen, 
1980). Although frequent on Mt Trikora it is of small extent, mostly between 
3000 and 3700 m. 

4.5 Subalpine Short Grass Bog 

This mire community is caracterized by a heterogenous structure with partly 
open water surfaces, in this regard resembling to an open fen. Studying the 
plot's (N°5, 70, 72; appendix IV: table 6), all between 3480 and 3640 m and 
situated on flat areas in the valley bottoms north of Mt Trikora, we have to 
point out the abundance of the small pulvinate herbs forming a dense carpet 
or tufts, alternating with free water (fig.14). 

Depending on the degree of waterlogging, this unit evolves or into a hard 
cushion bog, into bog heath, or into Deschampsia Tussock Grassland. Some 
small shrubs like Styphelia suaveolens, Tetramolopium klossii, or the 
creeping Vaccinium coelorum and Xanthomyrtus compacta are dispersed on 
the cushions of Oreobolus pumilio, Centrolepis philippinensis, Astelia 
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alpina, Potentilla brassii and Danthonia oreoboloides. A few grasses e.g. 
Agrosris rigidula var. remota, Deschampsia klossii and Deyeuxia brassii 
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Fig. 14: Life form spectrum - Subalpine Short Grass Bog 

may be present. Frequent are also the rosette or semi-rosette scapose 
hemicryptophytes as Plantago depauperata, Lactuca laevigata var. pusilla, 
Abrotanella papuana, Ranunculus angustipetalus, Gentiana sp. and the 
showy red stems of the creeping Gonocarpus micranthus. 

4.6 Open Wet Sedgelands 

On Mt Trikora, the fen communities are very sparse and subordinate to the 
bog communities. 

4.6.1 Carpha alpina Fen 

As on many other New Guinea mountains, e.g. Mt Jaya (Hope,1976) or Mt 
Wilhelm (Wade & McVean, 1969), we may find on Mt Trikora a Carpha 
alpina dominated fen in inundated places, on the glacier terraces west of 
'Trikora Pass' (plot N° 54; appendix IV: table 6). In this unit, only fifteen 
species could be observed, which shows well the predominace of the tufts of 
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Carpha alpina (fig.15), which form a rather closed sward, ocher in colour. 
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Fig. 15: Life form spectrum - Carpah alpina Fen 

This community, although present, is of a very small extension on Mt Trikora 
between 3600 and 3750m. Only the pulvinate herbaceous chamaephytes like 
Centrolepis philippinensis, Gaimardia setacea, Oreobolus pumilio and 
Potentilla brassii are well represented. 

4.6.2 Carex spp. open fen and related vegetation 

Three plots (N°19, 73 and 79; appendix IV: table 6) all located in the glacier 
valleys north of the summit, illustrate well this -at least floristically- very 
heterogenous community. The soil is completely flooded and thus very muddy. 

Carex cfcelebica, Carex bilateralis and Carex gaudichaudiana typify this 
vegetation unit. Apart from the Cyperaceae cited, we could locally observe a 
number of Poaceae as is shown mostly in plot N°79: Festuca crispato-pilosa, 
Festuca jansenii, Agrostis avenacea and Anthoxantum horsfieldii var. 
angustum. Some associated, more subordinate herbs like Oreobolus pumilio, 
Plantago aundensis, Ranunculus amerophylloides and Triplostegia 
glandulifera have a sparse distribution in this community. In completely 
flooded areas, Scirpus fluitans may dominate, although this fen type is very 
scattered. 
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This very variable vegetation type can at best be compared to what Hope (1976) 
described as 'Care.x gaudichaudiana fen' on Mt Jaya. 

On Mt. Wilhelm, Wade & McVean (1969) recognized three open fen 
communities, all open wet sedgelands with poor species diversity. The Carex 
spp. fen on Mt Trikora differs in some detail from these by the more dense 
growth of the sedges, and a relative abundance of the Poaceae. Small 
depressions with shallow water are occupied by the depauperate sedges 
Scirpus fluitans and/or Schoenus maschalinus, a unit that evolves into hard 
cushion bog. 

In the big U-shaped glacier valley east of Somalak, a peculiar vegetation unit 
was present on a steeply sloping (40° declivity) small landslide where water 
was seeping from the ground at 3470 m (Releve N°80; appendix IV: table). 
Here Equisetum ramosissimum is forming a dense stand , covering about 50% 
of the surface. Coprosma archboldiana, a matforming creepingRubiacea, and 
moss hummocks are welt represented among some scarce sedges likeSchoenus 
maschalinus, Carex brachyathera, the shrubs Tetramolopium klossii, 
Vacciniwn coelorum and the small herbs Triplosregia glandulifera and 
Epilobium sp. 

Finally, we may mention that Brass (1942) described an important population 
of Isoetes habbemensis on the banks of lake Habbema, 15 km north of the 
summit of Mt Trikora. Unfortunately we could not have a closer look at this 
area. 

5. The Open Rocky Slope Communities 

On bare rocky surfaces and on marly limestone or sandstone cliffs, where soil 
formation is little advanced, particular vegetation units occur. Several of such 
pioneer communities have been recognized and they have been grouped here 
for conveniance. 

5.1 Gleichenia bolanica Shrublands 

In the Somalak glacier valley, steep slopes or cliffs are quite common and on 
some places are colonized by a Gleichenia bolanica fern community. Plot 
N°21 (appendix IV: table 7) has been set in such a community of about 100 
square meters on a steep rocky slope near the Somalak rock shelter at 3640 
m. Gleichenia bolanica is the dominant species, forming a densely inter
laced, one meter high, scrub. 

Only Coprosma novoguineensis is overtopping the ferns and some creeping 
Xanthomyrtus compacta, Vaccinium decumbens, Trochocarpa dekockii and 
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Eurya brassii are covering the soil. In the herb layer another fern, Gleichenia 
vulcanica and Astelia alpina cushions cover a small surface. An interesting 
observation is the growth of Mediocalcar sp. on the ridge of the rocky cliff, 
an orchid genus normally growing as epiphyte in the upper montane forest. 

This type of shrubland has not been mentioned from Mt Jaya (Hope,1976). 
It could have been considered as a transition shrubland analogous to that of 
PlotN°42 (Treefern Shrubland), where nearly the same frequency ofGleichenia 
bolanica has been noted, but that unit is structurally quite different. We agree 
with the definition by Wade & McVean (1969) who described a proper 
association of 'Gleichenia bolanica -Haloragis microphylla' on Mt Wilhelm, 
that is practically identical to the unit observed on Mt Trikora and occurs on 
a similar terrain. 

5.2 Stigonema panniforme - Algal Community 

On most glacial terraces or rock flats, the rock surfaces are rapidly colonized 
by a blackish slippery carpet of the Cyanophyta Stigonema panniforme. Plot 
N°51 (appendix IV: table 7)) is characteristic of such a primary colonizing 
unit, with 13 species covering in all 60% of the rock surface. 

The algal layer is little by little grown over by the cushion forming herbs 
Danthonia oreoboloides, Oreobolus pumilio and later on the creeping shrubs 
of Trochocarpa dekockii or the prostrate Tetramolopium klossii f klossii and 
Rhododendron gaultheriifolium var. expositum. On some places the orange 
coloured terrestrial orchid Octarrhena sp. is growing gregariously on the 
algal carpet. This pioneer vegetation is evolving slowly into a dwarf shrub 
heath (cf.plot N°52 and 53), which normally grows in bordering areas on 
better soil conditions. 

5.3 Rocky Overhang Communities 

On the heavily windswept cliffs of the glacial terraces, natural overhang areas 
have a wide range in the subalpine zone on Mt Trikora. Erosion pockets give 
shelter to a number of species also found in other communities with a 
heterogenous structure and floristic composition. On such a cliff at 3780 m, 
twenty-four species of flowering plants have been collected. Mosses and 
lichens cover the bare soil or rock. Various small herbs like the cushion 
forming Centrolepis philippinensis, Oreobolus pumilio, the creeping Pilea 

johniana or the tiny Euphrasia versteegii, Keysseria pinguiculiformisfnana, 
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Potentilla foersteriana, Lactuca laevigata var. pusilla, Gentiana cf. 
ettingshausenii, Trachymene novoguineensis and Plantago depauperata 

colonize these austere biotopes. 

Some small shrubs like Drimys piperita, Coprosma novoguineensis, Vacci
nium coelorum, Rhododendron versteegii, Tetramolopium klossii and 
Drapetes ericoides, crooked by the effect of strong winds, just survive. 

III. Alpine vegetation 

Under this heading are treated all the vegetation communities which develope 
best above the treeline, although they might be present at lower altitudes. The 
limit between the subalpine and alpine zone is thus variable; we fixed it on 
Mt Trikora between 3850 and 4050 m. 

In the alpine zone of Mt Trikora, we distinguish two types of bedrock. To the 
north of the summit a series of sandstones and marly limestones constitute the 
'False Peak' (alt. 4100 m). The summit itself is limestone material (cf. 
chapter II). Between the two peaks, an east-west orientated valley, the so 
called 'Hanging Valley', has been cut in soft marles or marly sandstones. 

1. Alpine Dwarf Shrub Heath 

In contrast with the dwarf shrub heath of the subalpine zone developing on 
very shallow soils, it seems that at high altitudes dwarf shrub heath occurs on 
deeper soils, showing that here the prostrate aspect is more due to climatic 
than to soil conditions. We observed nevertheless that edaphic conditions 
may influence the floristic composition of such dwarf heath. 

The geological diversity, resulting in geomorphological diversity, allows the 
development of a variety of vegetation units. On well drained soils the heath 
community is dominated by the dwarf shrubs Styphelia suaveolens and 
Drapetes ericoides, not exceeding 30 cm in height (plot N°47, 48, 50; 
appendix IV: table 8). Tetramolopiumfasciculatum and Parahebe ciliata are 
typical alpine species. Other shrubs present are Trochocarpa dekockii, 
Tetramolopium klossii fklossii and Tetramolopium klossii f lanceolatum. 

Apart from these frutescent and suffrutescent species (fig. 16) common herbs 
are Lepidium minutiflorum, Oreomyrrhis pumila, 0. papuana, Cotula 
wilhelminensis, Poa papuana, Poa crassicaulis and Uncinia compacta 
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var.alpina. The high frequence of big rounded cushions of different 
Potentilla spp. is remarquable. These cushions have a size of 50 cm in 
diameter and 30 -50 cm high. Among the species observed have been 
Potentilla irianensis Kalkman spec.nov., P. mangenii Kalkman spec. nov. 
and P. foersteriana Laut. (N°494, 495b, 496 and 905, 913). 

The sandstone parts of the 'False Peak' are strongly eroded and give a strange 
appearance to the landscape. On this well drained substratum develops an 
open dwarf shrub heath caracterized by Rhododendron pusillum, a very 
beautiful plant with its bright red coloured flowers. This species is restricted 
to sandstone bedrock and occurs only between 3800 and 4050 m altitude. Plot 
N°28 (appendix IV: table 8) situated at 4000 m, is typical for this Rhododen
dron pusillum heath (plate 17) and counts 32 species with a total cover of 70 
%. Coprosma novoguineensis, Rhododendron versteegii and Rh.oranjense 
grow here at there altitudinal limit. 

Finally we must mention dwarf shrub heath dominated by Tetramolopium 
klossi f klossii, situated on a well drained mound at 3930 m on silty clay soil 
(plot N°2). Astelia alpina occurs also, which causes some classification 
problems. Only the presence of Trochocarpa dekockii, Styphelia suaveolens 
and the abundance of Tetramolopium made me range this plot within the 
dwarf shrub heath. 
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Fig. 16: Life form spectrum - Alpine Dwarf Shrub Heath 

I 0 1 



Trav. sci. Mus. nal. hist. nat. Luxemb. 2 1, 1993 

2. Alpine Deschampsia klossii Tussock Grassland 

In the summit area of Mt Trikora, the well drained soils on old screes are 
covered by a dense savanna of Deschampsia klossii. Here and there, 
Anthoxantum redolens var.longifolium and Poa nivicola may form scattered, 
homogenous stands. Eight plots (N°4, 45, 26, 27, 63, 46, 49, 64; appendix IV: 
table 9) have been studied in this type of grassland between 4000 and 4150m, 
a vegetation type structurally not differing from the subalpine Deschampsia 
tussock grasslands. 

Noteworthy is the fact that Deschampsia is mostly viviparous at these high 
altitudes, the young plantlets growing on the inflorescence of the mother 
plants. Although this phenomenon has been observed sporadically at lower 
altitudes (3500 m), this seems to be an adaption to high altitude conditions. 
Floristically we may point out that more typical alpine species grow in the 
gaps left by Dechampsia klossii. Lepidium minutifiorum, Veronica archboldii, 
Myosotis australis, Geranium monticola and Epilobium detznerianum are 
common. Noteworthy is the fact that in plot N°49, apert from Deschampsia 
klossii, Anthoxanthum redolens occupies about 50% of the surface! 

The cushion forming Poaceae: Poa clavigera, Danthonia oreoboloides, Poa 
inconspicua, Poa crassicaulis and many semi-rosette or creeping Hemi
cryptophytes like Cerastium papuana ssp. keysseri, Geranium monticola, 
Pilea johniana, Hydrocotyle sibthorpioides, Gnaphalium breviscapum and 
Sagina papuana are strongly crowded together to constitute a good protec
tion from frost damages. 

3. Astelia alpina Alpine Herbfield. 

On deep clay soils and often on fairly well drained ridge crests, a community 
in which the cushions of Astelia alpina cover about 50% of the soil surface, 
develops well in the alpine zone north of the summit (plot N° 24, 59, 62, 65; 
appendix IV: table 9). Wade & McVean (1969) included this community 
with the mire herb lands, but we agree with Hope (in v .Royen, 1980) to range 
it with the herbfields «since almost all the alpine communities are occupying 
wet soils, and Astelia is not very tolerant of prolonged inundation ». 

On Mt Trikora, apart Astelia, a number of small shrubs may be codominant. 
Among those, we find Coprosma novoguineensis, Rhododendron versteegii, 
Styphelia suaveolens, Tetramolopium klossii. The creeping Trochocarpa 
decockkii and Vaccinium coelorum are quite common. The frequency of the 
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tussock grassland on old 
scree, 4150 m 

J 03 

PLATE 20 

Alpine Astelia alpina 
herbfield 

Alpine scree community, 
4200 m 



Trav. sci. Mus. nat. hist. nat. Luxemb. 2 1, 1993 

grasses Danthonia oreoboloides, Deyeuxia pusilla, Deyeuxia brassii, Poa 
nivicola and Deschampsia klossii, although not covering a large surface, 
confirm the herbfield character of this community. Nevertheless, some 
typical bog species, like Centrolepis philippinensis, Oreobolus pumilio and 
Potentilla brassiicould be registered, testifying the boggy everwet conditions 
at this altitude. A few other herbs ~ike Potentilla foersteriana, Cotula 
wilhelminensis, Plantago depauperata, Oreomyrrhis pumila, Keysseria 
radicans and Ranunculus consimilis do also occupy the free space between 
the Astelia cushions. 

In the 'Alpine Flora of New Guinea', Hope (in v.Royen 1980) differentiates 
two distinct communities : 'shott alpine grasslands' and 'Astelia alpina 
alpine herbfield' . In our opinion, such a distinction seems difficult to 
maintain, because in both Astelia and a number of shrubs are present. On Mt 
Trikora, we recognized such short grasslands, but well below the treeline, and 
with Astelia very scattered. 

4. Alpine mire communities 

In the valley bottom of 'Hanging Valley' immediately north of the summit of 
Mt Trikora, the drainage conditions are very bad and thus mire communities 
may develop. Two such vegetation units have been observed. 

4.1 Uncinia riparia Closed Sedgeland 

In the valley bottom, on waterlogged or even partly flooded terrain, a few 
hundred square meters are occupied by a closed sedgeland, where Uncinia 
riparia and several mosses codominate (Plot N°58; appendix IV: table 8). A 
few other species, like scattered tufts of Deschampsia klossii may occur and 
Geranium lacustre, Ranunculus pseudolowii have only been found in this 
high valley community. 

4.2 Alpine short grass bog 

Partly, the closed sedgeland gives place to a very prostrate vegetation unit 
(Plot N°57; appendix IV: table 8) caracterized by very small cushions or 
rosettes of Ranunculus bellus, Keysseria pinguicula var. nana, Potentilla 
brassii, Uncinia compacta var. alpina and a few scattered Centrolepis 
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philippinensis. A number of flat moss cushions complete the picture (fig. 17). 
The community resembles structurally a hard cushion bog. On the other hand, 
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Fig. 17: Life form spectrum - Alpine Short Grass Bog 

the high frequency of mosses could favour a classification within the 'Wet 
tundra' defined by Wade & McVean (1969) on Mt Wilhelm. But Hope (in 
v .Royen, 1980) remarks that « the alpine mossland alliance may be succes
sional rather than a clear climax response to the contemporary cool wet 
conditions », and he concludes that the term 'tundra' should be used with 
caution. We agree with Hope and range the present vegetation type from Mt 
Trikora with the short grass bog communities. 

5. Alpine scree communities 

Close to the summit of Mt Trikora, young and older screes are quite common 
between 4150 and 4250 m. Three plots have been analysed. One on the edge 
of the 'Hanging Valley' (N°3, table 11), the two others on this summit ridge 
but exposed to the south (N°43, 45, table 11 ). For all three, soil creep and frost 
shattering are continuously modifying the environment. The soil structure is 
permanently exposed to frost and defrost, as shown by the numerous 
pipkrakes that could be seen, resulting in a free draining mixture of gravel and 
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Potentilla spp. cushions on alpine scree, north face of Mt Trikora, 
alt. ± 4150 m 
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blackish humus 10 cm thick. On the many solifluction terracettes parallel to 
the main slope, mosses and lichens are by far dominating this so called 
'Alpine Mossland' (Hope, in v.Royen, 1980) or 'Dry Alpine Tundra' (Wade 
& McVean, 1969) and play a major role in fixing the screes (fig.18). 

Among the mosses present, we may cite Bartramia cubica, Campy/opus 
cf crispifolius, Ceratodon purpureus, Daltonia sp., Drepanocladus 
cf revolvens, Rhacomitrium javanicum and Zygodon intermedius. Three 
Poaceae, Deschampsia klossii, Paa clavigera and Poa nivicola are coloniz
ing the moss cushions and contribute to the fixation of the terrace risers, 
whereas the terrace tread is mostly composed of bare ground or rocky 
fragments. 

In the shelter of the moss cushions, typical alpine plants may grow. The pink 
flowered Geranium monticola cushions, tiny lschnea elachoglossa f.nana, 
prostrate Myosotis australis, the creeping Ce rastium papuanum ssp. keysseri, 
Keysseria wollastonii, Epilobium detznerianum and some rare prostrate 
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Fig. 18: Life form spectrum - Alpine Scree Communities 

Parahebe cilia ta or Tetramolopium piloso-villosum try to find a living on this 
ever moving substratum. We may admit that these screes will ultimately be 
covered by Deschampsia klossii tussock grassland comparable to the grass
land observed on old screes at a somewhat lower altitude. 
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Coprosma archboldiana Merr.& 
Perry 

Danthonia oreoboloides 
(F.Muell.) Stapf 
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PLATE 22 

Ranunculus bellus Merr.& Perry 

Decaying cushions of Danthonia 
oreoboloides (F.Muell.)Stapf 
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6. Rhacomitrium heath and related vegetation 

From 4100 to 4250 m up, the summit area of Mt Trikora is formed by nearly 
vertical limestone cliffs giving only little support for plant growth. Neverthe
less some real pioneers are colonizing shallow soil on rocky ridge crests or 
in rock crevaces up to 4400 m. These chasmophyte communities are poor in 
species, only very specialised plants being able to survive in this rude climatic 
conditions. Bad weather in this summit area often hampered the work and 
stopped all our attempts to reach the summit. 

Two plot's have nevertheless been studied. N°l (appendix IV: table 8) in a 
crevace of the north cliff of the summit at 4200 m, and N°44 on a flat part of 
the summit ridge at 4230 m. The microclimatic and edaphic conditions are 
of course extreme. Temperature amplitude is high: every night frost occurs 
and during daytime a temperature of 20°C could be measured on the soil 
surface when the sun was shining. 

Plot N°44 shows a total cover of 60%, to which the mosses contribute with 
about 27%, Rhacomitrium javanicum, Campylopus cfcrispifolius, Bryum 
pachyathera, Ceratodon purpureusbeing the most prominent. Tetramolopium 
prostratum is the only smal suffruticose shrub present among a number of 
herbaceous species like Sagina papuana, Sagina belonophylla, Oreomyrrhis 
pumila, Keysseria wollastonii, Pilea johniana, Cerastium papuanum ssp. 
keysseri, Potentilla irianensis and the two grasses Poa clavigera and Poa 
cfpapuana. 

This plot N°44 comes close to the 'Rhacomitrium heath' described by Wade 
& McVean (1969) on Mt Wilhelm. The continuous mat of mosses is typical 
for this association, although the two caracteristic species Rhacomitrium 
lanuginosum and Oreobolus ambiguus are absent from this alliance on Mt 
Trikora. Hope (in v.Royen,1980) states that this Rhacomitrium open heath 
alliance is present on many New Guinea mountains. On Mt Trikora, this 
stand has a very small extent limited to 10-20 square meters only. 

In a crevace at 4400 m, the highest part where we collected on Mt Trikora, 
four species of flowering plants could still be observed, i.e. Cerastium 
papuanum ssp.keysseri, Sagina belonophylla, Poa nivicola and Epilobium 
detznerianum. At lower altitudes, at4050m, globose cushions ofOreomyrrhis 
buwaldianaclutch to the limestone cliffs, creating progressively a support for 
other plants. On a sandstone crest of the 'False Peak' at 4100 m, eighteen 
species still occur, among those Parahebe polyphylla, Tetramolopium 
prostratum and Gentiana carinicostata, which have not been found in plots 
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Cliffs with Oreomyrrhis 
buwaldiana M.& C. 

I 10 

PLATE 23 

Geranium monticola Rid!. 

Flowers of Oreomyrrhis 
buwaldiana M.& C. 
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studied in the neighbourhood. This small account on the alpine vegetation 
shows the variability of the vegetation cover encountered. This variation is 
surely related to the fact that the alpine zone of Mt Trikora has only recently 
been free from premanent ice and that the evolution of the soils and vegetation 
is still going on. 

IV Discussion 

The present description of the subalpine and alpine vegetation on Mt Trikora 
coITesponds on a large scale to the observations made by Brass ( 1942). The 
study of 86 phytosociological sample plots has nevertheless contributed to a 
more precise view of the vegetation units present; 26 of such communities have 
been distinguished and their altitudinal distribution was studied. 

On Mt Wilhelm, Wade & McVean (1969) have established 307 plots and they 
distinguished 29 vegetation associations. The study of such a high number of 
plots being impossible in the time I had available, a comparably great accuracy 
could not be reached for Mt Trikora. Therefore I do not use the term 
'association', but ' vegetation community'. 

The comparison of vegetation communities, associations, or alliances de
scribed for Mt Jaya (Hope (1976) or Mt Wilhelm (Wade & Mcvean, 1969) to 
those seen on Mt Trikora, has caused a number of problems, especially 
nomenclatural and classificatory ones. I have not been able to visit the two 
other mountains mentioned, or other mountanous areas in New Guinea and 
thus I can compare only with descriptions in literature. 

In order to show the general distribution of vegetation units in the main valleys 
north of the summit of Mt Trikora, a transect in the big U-sbaped glacier valley 
east of Somala.k. valley has been laid out (fig. 19). 

The subalpine forest on Mt Trikora is very distinctive by its dominance of the 
Myrtaceous shrubs (i.e. Xanthomyrtus and Decaspermum), Vaccinium 
dominans and the very prominent Scheffiera altigena. Furthermore, the 
absence of Dacrycarpus compactus above 3400 m seems to be peculiar 
although it is present at lower altitudes in a Libocedrus papuana dominated 
transition forest. 

Another interesting feature of the vegetation cover of Mt Trikora is the fact that 
Gleichenia vulcanica bog is quite common, although much more scattered 
than in the Star Mountains or on Mt Giluwe. Its occurance might reflect 
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frequent burning of bog areas. Indeed this fern has stolons and spreads readily 
after fire. The lsoetes aquatic fernland mentioned by Brass on the banks of 
Lake Habbema could not be examined in detail. Probably, it does not occur at 
higher altitudes on Mt Trikora. 

The distribution and extent of the vegetation communities described above is 
mainly induced by four factors, i.e. the thermic gradient, the hydrological 
conditions of the soil, plant nutrition, and the anthropogenic influence. The 
thermic gradient determines the plant growth and the floristic composition of 
the communities. The abundance of cushion forming species, essentially in the 
al pine zone, is a consequence of the persistant low temperatures and periodical 
frost. 

The fact that on open exposed terrain shrubs like Eurya brassii and Xantho
myrtus compacta may grow either as erect shrubs, 1-2 m high, or as prostrate 
creeping or mat forming shrubs, could not be explained. Cold air flow or 
waterlogging of soil might be a plausible explanation if we have to admit that 
there are no taxonomic differences involved. The relatively restricted extent 
of the alpine vegetation could, according to Brass (1942), be due to nutritional 
factors, as forest and shrublands develope better on limestone or marly
limestone substratum than on sandstone. In the higher parts of Mt Trikora, an 
alternation of sandy or marly bedrocks prevails. 

I Scirpus fl.uitans open fen I 

!Short grass bog I I Hard cushion bog I I Carex open fen I 

I Deschampsia tussock grassland 

l T 
!Bog heath I 

Fig.: 20: Succession of vegetation communities on waterlogged terrain 
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The large extent of subalpine grasslands and mire communities on Mt Trikora 
is correlated to the great number of landforms, which were created by the 
Pleistocene glaciaton. Big U-shaped valleys with large flat valley bottoms and 
slightly sloping glacial terraces, where waterlogging is nearly omnipresent, 
are common. The succession of vegetation communities during colonization 
of an area where waterlogging is continuous, has been shown in fig 20. 

In each evolution scheme shown, there is an accumulation ofunrotten organic 
matter, thus slowly raising the soil surface and creating hydrological conditons 
favourable to the development of savannas. 

On the flat to slightly sloping rocky surfaces of the glacial terraces (plate 24) 
beyond Trikora Pass, the vegetation succession is of course determined 
primarily by the thickness of soil, and only secondarily by hydrological 
conditions of the substratum. The typical succession is well illustrated on the 
terraces west of 'Trikora Pass' as shown in the figure 21. 

l ! L j I marly limeslones B marls (:::::·~:J sandstone 

1. Rock overhang communities 

2. Srigonema panniforme algal 
community (plol N°5 l) 

3. Dwarf shrub heath (plot N°52,53) 

4. Carpha alpi11a fen (plot N°54) 
5. Astelia alpina bog (plot N°56) 

6. Deschampsia klossii tussock grassland (plot N°55) 

7. Open ericaceous woodland 

Fig.21: Vegetation zonation on the glacial terraces west of 'Trikora Pass' 
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Terraces west df Trikora Pass, 3790 m 

Disturbance by fire in a Cyathea shrubland, 3100 m 
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On Mt Trikora, the subalpine grasslands seem much less diversified than those 
on Mt Wilhelm and Mt Jaya. Three types have only been recognized, i.e. 
Deschampsia klossii tussock grassland, Gahnia javanica tussock sedgeland 
and short grassland. The absence of Poa nivicola and Poa lamii continuous 
grassland, both present on Mt Jaya (Hope 1976), seems peculiar. Even if the 
type species are present, these grasslands, which normally form under better 
drainage conditions, have not been recognized by the author as a distinct 
homogenous community, although Hope (in v.Royen 1980) states that Poa 
tussock grasslands should be common or even dominant on suitable habitats. 

In our view the only plausible reason for that lack of grassland diversity is that 
Mt Trikora is heavily visited by Papuan travellers or hunters and that thereby 
anthropogenic alterations are frequent. 

The grasslands are regularly set afire, this either to oust small game or simply 
for fun. In this way, I have observed many times that my porters, after having 
made a small fire for liting a cigarette, just left without worrying. Conse
quently a light wind could easily set a few hectares of Deschampsia tussock 
grassland ablaze. This occurs mainly during the dry period of July-August. 
Although the soil may then be soaked with water, the dead leaves of the 
Poaceae dessicate rapidly. The tussocks of Deschampsia resist well to such 
glowing but short burning, a fact that surely enhances the large extension of 
such grasslands north of Mt Trikora. This could also be true for some areas 
where Gleichenia vulcanica bog is of some extent. This species has been 
observed on Mt Jaya and Mt.Albert Edward (Hope, 1976) but without 
dominating the mire communities on these less heavily visited mountains. 

In the watershed basin of the Baliem-Wamena river, the influence of fires is 
well visible. Apart from the Deschampsia tussocks, only the well protected 
species may persist, forming thus a transitional scrub between the savanna and 
the forest. Gillison (1970) has showed that the Ericaceae are well adapted to 
this situation, using propagation by natural layering besides their natural fire 
resistance. Could this be an explanation of the dominance of the Ericaceae in 
the sub alpine zone of Mt Trikora? In the Dom a Peaks, Vink (pers.comm.) also 
observed a certain dominance of the Ericaceae in shrubberies. He links this 
to the fact that Ericaceae are very light demanding plants. At lower altitudes 
they may bee found in the forests but then mostly as epiphytes or lianas, thereby 
still reaching the light. This has also been mentioned for the Anggi Lakes, at 
much lower altitudes (Vink, 1965) where Sleumer made extensive Ericaceae 
collections. 

In the description of vegetation communities given above, I have already 
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mentioned the pa1ticular role of the Cyathea shrublands. In fact, the trunks of 
Cyathea tomentosissima are covered by the dead leaf bases which provide a 
protection against fire. Even if the leaves are destroyed, the apical buds will 
remain alive. Finally, Libocedrus papuana seems also resistant to fire. On a 
recently burned area, I've observed a considerable number ofLibocedrus seeds 
germinating. The germination of the seeds of this species might be fostered by 
these burnings, an assertion that needs of course verification. 

Under the above assumptions, the following succession could be recognized 
in the watershed valley (fig. 22): Deschampsia klossi tussock grassland -
Cyathea tomentosissima shrubland - Libocedrus forest - Nothofagus forest. 
Nevertheless, some more investigations still have to be undertaken to clarify 
completely this forest - grassland transition. 

Nothofagus forest 

Libocedrus papuana 
upper montane 
transi tion forest 

Cyathea tomentosissima 
treefern shrubland 

Deschampsia tussock 
grassland 

Fig. 22: Succession of vegetation units in the watershed basin (3100 m) 
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CHAPTER IV Phytogeography of Mt Trikora 

The geographical situation of New Guinea between Australia and south-east 
Asia is most interesting for the biogeographer as its flora shares a number of 
species with either area. But different zoogeographical or phytogeographical 
demarcations drawn west and south of New Guinea (cf. van Balgooy in 
Paijmans, 1976) illustrate also a break between New Guinea and Australia 
(ToITes Strait) respectively New Guinea and West Malesia. 

In the following chapter, I will try to evaluate the phytogeographical position 
of the subalpine and alpine vegetation of Mt Trikora (above 3000 m). This will 
be done by comparing it with such vegetations of several other mountains in 
New Guinea, i.e. Mt Jaya, Mt Wilhelm and the Owen Stanley Range, and to 
Mt Kinabalu in Borneo. 

A precise recognition of the tax.a is the first and indispensible requirement for 
biogeographical research. This of course is a major difficulty if working on the 
flora of New Guinea. Assuming that identifications are correct, we have to deal 
with changing nomenclature. Many synonyms had to be looked up in the 
herbarium to avoid double countings when statistically comparing the floras. 
Since the important collection of Brass (1942) many names have changed. 

A good example of this problem is given by the genusRapanea ( Myrsinaceae). 
In the Alpine Flora of New Guinea, van Royen (1980) described two new 
species, Rapanea brassii and Rapanea communis. Six years later when 
making a revision of the genus Rapanea, Sleumer (1986) allocated the two 
species to the old name Rapanea cacuminum Mez. Furthermore, continuous 
findings of new records makes the compilation of a complete list nearly 
impossible. 

For the present work sources of compilation included Hope (1976) for Mt Jaya, 
Johns & Stevens (1971) for Mt Wilhelm, two unpublished reports by L.Craven 
(1977) and H.Turner (1978) for the Owen Stanley mountains and finally the 
publications by Gibbs (1914), Meijer (1963), van Steenis (1964) and 
J.M.B.Smith (1980) for Mt Kinabalu. This comparison may reveal a few 
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inaccuracies and omissions which I want to apologize for. Furthermore only 
flowering plants have been considered because ferns and mosses are far less 
well known. In order to be able to compare the floras of these mountains, the 
most suitable unit for statistical purposes is the genus, as knowledge on species 
is very incomplete (van Steenis, 1934-36, and van Balgooy, 1976). 

In his work about the phytogeography of New Guinea in general, van Balgooy 
(1976) has defined 15 different distribution types grouped in four categories 
(after van Steenis, 1954 and Keng, 1970), a subdivision I will also use in the 
present work. The results have been shown in the Tables 4 & 5. Finally a 

J T w 0-St N-G in K 
general 

Cat. Genera % % ~u r;, (after van C' ,o 

Balgooy) 

A Widespread genera 
44.0 44.l 43.4 41.2 43.7 41.6 

(types I, I a,3) 
B Tropical amphipacific 

0.0 0.0 0.6 0.0 2.0 0.0 
genera (type 2) 

-

c Genera centering north 
and west of New Guinea 19.0 18.4 17.6 20.4 28.6 33.2 
(types 2a,4.4a.5) 

D Genera endemic to, or 
centering in New Guinea 11.0 8.6 8.8 9.6 13.3 1.4 
(types 6, 6a) 

E Genera centering south or 
east of New Guinea (types 26.0 28.3 29.5 29.0 12.4 23.6 
7,7a,8,8a,9) 

Table 4: Distribution categories of genera (cat.after: van Balgooy, 1976) 
(J: Mt Jaya; T: Mt Trikora; W: Mt Wilhelm; 0-St: Owen Stanley 
Range; N-G: New Guinea; K: Mt Kinabalu/Bomeo) 

distribution table of all genera considered has been drawn up and is presented 
in appendix V. We used besides the strictly high altitude genera also genera 
defined by van Balgooy (l 976) as « genera that are best developed in the 
mountains but have a few lowland species, or species descending to the 
lowlands». The reason for this inclusion is the fact that these genera contribute 
to a large extent to the subalpine and alpine vegetation of Mt Trikora. Such 
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genera with lowland species have been underlined in the table of appendix V. 

The study of the 1465 genera recognized by van Balgooy as constituting the 
flora of New Guinea, shows that this flora may be included into the Indo
Malesian Floral Region, an assertion nearly unanimously approved by other 
botanists who did floristic research in the area. Analysing Table 4 we may see 
that for New Guinea in general only 2% of the genera are tropical amphipacific, 
which seems in disaccord with present day geography. Only 12.4% are 
centering in countries south or east of New Guinea and a relatively large 
number of genera (13.3%) is endemic to or centering in New Guinea itself. 

Zoologists however, place New Guinea in the Australian Region, a statement 
that gave rise to much controversy. Although Diels (1930) recognised since 
long ago the southern affinities of the montane flora of Nev: Guinea, this 
assertion never had been expressed in figures (van Balgooy, 1976). If we 
consider the high altitude floras of the mountains we observe the combination 
of genera from the northern hemisphere (Rhododendron, Vaccinium, Ranun
culus, Potentilla, Gentiana, Deschampsia , Carex, etc.) and genera from the 
southern hemisphere (Drimys, Drapetes, Styphelia, Gonocarpus, Astelia, 
Oreomyrrhis, Carpha, Oreobolus, Abrotanella, etc.). This confers a particu
lar interest to the mountains of New Guinea. 

The statement by Jacobs (1974) that « the montane forests are in many regards 
the poor relatives of the lowland forests » is confirmed when we consider the 

Southern hemisphere 

--------1 
28.30'0 ------

( 
l -----·--·-11.-----

"'' ~ 

Endemic and 
centering in New 

Guinea 

8.60% 

Northern hemisphere 

18.4 ' " 

Widespread 

44.I O~o 

) 
. 'i 

~/ ) 

/ 

Amphipacific 
Q l ~ 

Fig_ 23: Distribution spectrum of genera from Mt Trikora (> 3000 m) 
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Types Distriootion of the geneara J T w 0-St K 
% % % % % 

1 Cosmopolitan and pantropical 15 17.8 15.7 13.2 20.8 
la Temperate wides 24 19. l 17.6 21.9 13.9 
2 Tropical amphipacific 0 0.0 0.6 0.0 0.0 

2a Northern temperate, extending 10 7.9 5.7 8.8 9.7 
into the tropics 

3 Old world generally 5 7.2 10.l 6.1 6.9 
4 Paleotropical and lndo-Malesian 1 1.3 3.1 2.6 6.9 
4a As above, but not in Australia 5 5.9 6.3 7.0 9.7 
5 Strictly Malesian 3 3.3 2.5 l.8 6.9 
6 Subendemic, centering in 8 6.6 6.3 7.0 1.4 -

New Guinea, some species also 
in adjacent areas (Moluccas ... ) 

6a Strictly endemic to New Guinea 3 2.0 2.5 2.6 0.0 
7 Centering in Australia but also 5 3.3 4.4 3.5 5.6 

represented elsewhere 

7a Confined to Australia and New 0 0.7 l.3 0.9 0.0 
Guinea 

8 Centering in the Pacific 2 2.0 2.5 1.8 0.0 
8a Equally well represented in 5 7.2 7.5 7.9 6.9 

Australia and the Pacific 

9 Subantarctic/southem hemisphere 14 15. l 13.8 14.9 11.1 

Table 5 : Phytogeographical distribution types of the genera (types after 
van Balgooy, 1976) (J: Mt Jaya; T: Mt Trikora; W: Mt Wilhelm; 
0 -St: Owen Stanley Range; K: Mt Kinabalu) 

subalpine and alpine regions of Mt Trikora. The actual checklist of flowering 
plants for this mountain comprises 395 species in 152 genera (cf.appendix III), 
thus representing only 10.4 % of the whole flora of New Guinea. Within these 
152 genera 64, i.e. 42% have lowland species ! 

Looking at the affinities of the genera as shown in Tables 4 & 5, we may see 
that for Mt Trikora the widespread genera are predominant (fig.23) and within 
this group, the temperate wides (type la: Prunus, Rubus, Schefflera, Saurauia, 
Drosera, etc.) are best represented. The northern hemisphere plants, i.e. 
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genera centering in countries to the north and west of New Guinea (types 
2a,4,4a and 5) yield only 18.4% of the high altitude flora. Examples to be cited 
are the genera Vaccinium, Rhododendron, EU1yaandDacrycarpus. Neverthe
less if we consider the vegetation cover of the subalpine zone, we may see that 
the Ericaceae dominate the subalpine forests and scrubs. This is an example 
showing that tloristic composition alone is not representative for the vegeta
tion encountered in the field. A plant sociological study is indispensable to the 
knowledge of the vegetation cover of the area. 

Another look at Table 5 shows that 28.3 % of the genera are centering in 
countries south or east of New Guinea (types 7, 7a, 8, 8a and 9), a value more 
than twice as high as for New Guinea in general (12.4 %). So, talking about 
the high altitude flora the botanists agree with the zoologists in including New 
Guinea into the Australian Biogeographical Region. This tendency could be 
confirmed when considering the mountain genera s.s. (cf. appendix Y). The 
genera Gonocarpus, Evodiella, Trimenia, Quintinia and Drapetes are good 
examples for this. 

Finally we may say that genera like Sericolea and Xanthomyrtus which are 
endemic to, respectively centering in New Guinea, are quite well represented 
(8.6%). On the other hand the amphipacific genera (type 2), those centered in 
the Pacific (type 8), as well as the strictly Malesian ones (type 5) have a rather 
poor occurence. The subantarctic/southern hemisphere element (type 9) with 
Astelia, Nertera or Nothofagus is well developed (15.1 %). This might show 
the resemblance of the ecological conditions on the high mountains of New 
Guinea with those prevailing in the southern hemisphere islands with 
temperate oceanic climate. 

For a generalisation of these results obtained for Mt Trikora a comparative 
study of several other mountains seemed necessary. For such a study l chose 
Mt Jaya, west of Mt Trikora, and Mt Wilhelm and the Owen Stanley Range 
of Papua New Guinea. The distribution of genera as shown in tables 4 & 4, 
confirms in general what has been said for Mt Trikora. The percentages of 
distribution categories are varying insignificantly indeed. Only the occurance 
of the genus Perottetia (Celastraceae) on Mt Wilhelm indicates that the 
tropical amphipacific element is also present in the mountains of New Guinea. 

It seems furthermore that Mt Jaya has the highest endemic rate, that Mt 
Wilhelm has a large number of old world genera (type 3) and last but not least 
the genera centering to the north and west of New Guinea seem to be best 
represented on the Owen Stanley Range. This is of course an unexpected result 
as the Owen Stanley Range is on the easternmost edge of New Guinea. 
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To study the differencies or similarities beween the different mountains a 
simple look at the tables 4 and 5 is not sufficient. A statistical comparison of 
the mountains two by two revealed to be necessary. From the four sites 
considered, we made a floristic comparison by using Colgan' s Index of Floral 
Diversity (Praeger, 1911, Wace & Dickson, 1965). For all pairs of mountain 
sites, the index has been calculated as (a+b)/(a+b+x), where (a) is the number 
of species found in flora A but not B, (b) is the number of species in B and not 
A, and (x) is the number of species in common to both floras. 

Totally different floras would thus have an index = 1 and identical floras an 
index= 0. For the present study I have not only compared the genera but also 
the species. More caution has of course to be attributed to the results of species 
comparison. 

Mt .Iaya I Mt Trikora: 

Genera: Mt Trikora only 50 

Mt Jaya only 4 Colgan's Index= 0.36 

genera in common 96 

Species: Mt Trikora only 202 

Mt Jayaonly 66 Colgan's Index= 0.64 

species in common 154 

Mt Wilhelm I Mt Trikora: 

Genera: Mt Trikora only 34 

Mt Wilhelm only 45 Colgan's Index= 0.41 

genera in common 116 

Species: Mt Trikora only 215 

Mt Wilhelm only 154 Colgan's Index= 0.72 

species in common 141 

Comparing the genera we see little differences between both Mt Jaya and Mt 
Wilhelm with Mt Trikora (Colagan's Index: 0.36 respectively 0.41 ). Looking 
at the species Mt Jaya and Mt Trikora are quite similar but Mt Wilhelm and 
Mt Trikora, with an index of 0.72 have a quite different species composition. 

Another way to make a comparison between Mt Jaya, Mt Trikora and Mt 
Wilhelm at specific level is: 
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Mt Jaya has 154 species out of 210 in common with Mt Trikora (73%); Mt 
Wilhelm has only 14 l out of 295 species in common with Mt Trikora ( 48%) ! 
These comparisons must of course be treated with caution as the number of 
species collected on Mt Jaya is far less high than on Mt Trikora resp. Mt 
Wilhelm. 

Using the same method, J.M.B.Smith (1974) has compared a total of 252 
species of herbaceous plants of seven mountain areas of Papua New Guinea 
and Irian Jaya. The mountain chain of Irian Jaya was taken as a single unit. 
The index for the pair Bismarck Mts (Mt Wilhelm) I Owen Stanley Range is 
0.44. The index for the pair Bismarck Mts I Irian Jaya is clearly higher with 
0.65. These results tend to indicate a floristic gap between the mountains of 
Irian Jaya and those of Papua New Guinea. That would suggest the existance 
of a barrier to the natural exchange between the two areas. 

Taking up this idea, H. Turner (1978) compared two mountains west of the Star 
Mountains and four east of them. The results have not shown significant 
differences, thus a clear gap immediately east of the Star Mountains could not 
be confirmed. This might be because either that such a gap does not exist, or 
that the floras are not wel I known enough for such a comparison. Whatever the 
reason might be, it seems clear to us that, except for Mt Wilhelm and Mt 
Trikora our knowledge of the floras is insufficient for an attempt to statistical 
comparison. 

Trying to compare the montane flora of Mt Trikora to other parts of Malesia, 
we found it interesting to have a look at Mt Kinabalu in North Borneo. This 
is the only mountain exceeding 4000 m between the Himalayas and New 
Guinea. In 1980 I had the opportunity to visit Mt Kinabalu although a detailed 
study was impossible. Apart from the different nature of substratum, Mt 
Kinabalu being an intrusive granodiorite bloc, the significant difference is the 
complete lack of huge grasslands and mires on Mt Kinabalu. 

This may be explained by the rather limited extent of the higher parts of that 
mountain. Nevertheless 72 genera have been counted above 3000 m. This 
number might rise in future as the northern and eastern parts of Mt Kinabalu 
are relatively unexplored. For a detailed description of the vegetation from Mt 
Kinabalu the reader is referred to the publications by Stapf (1894), Gibbs 
(1914), van Steenis ( 1964), Meijer (1963) and J.M.B.Smith (1980). 

Although the evaluation of Colgan' s index (generic level) shows a rather big 
difference between the two floras (Colgan's index= 0.71) - 52 genera being 
only in common - a certain number of species are shared between the two 
mountains: Anthoxanthwn horsfieldii var. angustum, Agrostis rigidula var. 
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remota, Brachypodium sylvaticum, Danthonia oreoboloides, Poa papuana, 
wctuca laevigata var. pygmaea, Pilea johniana, Erigeron sumatrensis, 
Potentilla parvula, Coelogyne sp., Carex breviculmis, Carex capillacea, 
Carex filicina, Uncinia compacta var. compacta, Oreobolus ambiguus, 
Scirpus subcapitatum, Centrolepis philippinensis, Gonocarpus micranthus, 
Drimys piperita, Myriactis cabrerae and Phyllocladus hypophyllus. 

The distribution categories for Mt Kinabalu (Table 4) show a clear dominance 
of northern hemisphere genera with higher proportions of strictly Malesian 
genera (type 5) and no amphipacific genera (type 2) nor genera centering in 
the Pacific (type 8). Nevertheless the subantarctic/ southern hemisphere 
genera (type 9) are well represented (1 1.1 'rii) but probably reach here their 
northernmost limit. 

The comparison of the different mountain floras of New Guinea immediately 
rises the question of the origin and history of these floras. Of course trying to 
explain the history of a flora on the basis of present day distribution is 
speculative, as fossil records are scarce or inexistent. Furthermore for Mt 
Trikora no pollen analytical studies have been done until now. 

When we are looking at the aerial oblique photographs ( cf. chapter JI), we may 
easily recognize the impact of Pleistocene glacial erosion. Indeed, during the 
last glacial period the glaciers reached down as far as the big watershed basin 
north of the summit of Mt Trikora, at 3000 m. The lowering of the snowline 
on New Guinea mountains to about 3500 mas advanced by Hope (1986), 
would have resulted in a lowering of temperature of 6-8°C. The total extent of 
ice caps reaching 2000 square km during the last glacial period (Hope in van 
Royen, 1980). These climatic variations probably created much larger areas 
for colonization by tropical pine plants than are present today. The following 
retreat of the ice masses also left much free space for colonization either by 
immigration or evolution in situ of lower altitude species. 

The actual flora of the mountains of New Guinea is indeed an assembly of 
different floristic elements indicating various patterns of colonization during 
different ages. This is shown best by the high proportion of widespread plants 
in the alpine floras of New Guinea. Accepting the idea that mountains that are 
closer to a source area have a stronger representation of that element in its flora 
than more distant mountains (J.M.B.Smith, 1986), we have to consider the 
high percentage of southern hemisphere plants. Indeed, as shown above, New 
Guinea mountains have many genera in common with regions as far away as 
South-Australia, Tasmania or New Zealand. But the distance between New 
Guinea and the 'Victoria Alps' in Australia is about 3300 km, and these alps 
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themselves are 2000 km away from New Zealand! How may the alpine plants 
have crossed such distances? This question has since long interested the 
biogeographers of the area and has not yet been answered to the full agreement 
of all. Seed dispersal seems to be the core problem.Van Steenis, in a series of 
essays (1934-1936), has always opposed the idea of long-distance (>100 km) 
d ispersal of seeds. He proposed the idea of short distance dispersal from 
Eurasia via 'stepping stone' mountains in Malesia. The floras from eroding 
i.e. lowering mountains would have passed over to rising mountains next to 
them. He considered Mt Kinabalu as such a 'stepping stone' for southern 
hemisphere plants on their migration further north. 

In contrast other authors stressed that a long distance transport of seeds by 
birds may have occured. As we are confronted with a long term evolution, even 
a single successful dispersal in about 8000 years time would have been 
sufficient to establish the actual flora on Mt Wilhelm (J.M.B. Smith, 1982, 
1986). 

Many phytogeographical studies by van Steenis (1934-36, 1962, 1964, 1971, 
1979, etc.), Hope (1976a, 1976b, 1979, 1986), Smith (1974, 1979, 1982, 
1986), Whitmore (1981, 1982, 1986), Raven & Axelrod (1974), Schuster 
(1972), van Balgooy (1976) and others have tried to explain the history of 
distribution of plants using taxonomical, ecological and phytogeographical 
arguments, with more or less success indeed. 

With recent progress of the theory of plate tectonics, botanists have been 
confronted with new theories concerning the palaeogeograpby of the area. 
Hence it is most likely that geologists might give the key arguments to the 
resolution of this most interesting question. Actually the geological evolution 
of New Guinea is well understood and widely known (cf. chapter II). 

With the fragmentation of Gondwanaland and subsequent shifting of the 
landmasses the climatic conditions for plant growth changed considerably. 
The only survivors were plants that adapted to arid conditions or that found 
shelter in the mountainous areas. If the flora of the New Guinea mountains is 
indeed much older than the actual mountains themselves, this might make 
sense. 

On the other hand, the lowering of the see level of some 180 m (Whitmore 
1981) during the last glacial period would have enabled colonization by 
malesian plants from the indonesian archipelago. Following this author, the 
plants originating from the north would have reached the mountains of New 
Guinea only in recent times. But bow to explain the distribution of a genus like 
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Nothofagus ? Van Steenis (1971) advances an ongm in south-east Asia 
although fossil records exist from the Cretaceous in Australia and New 
Zealand. He stipulates an immigration from the north via the mentioned 
'stepping stones'. In that case a lost continental mass situated further north in 
actual Indonesia figured as a cradle for the genera like Fagus and Nothofagus 
and families like Magnoliaceae and Winteraceae. But where has this mass 
come from and where has it gone? 

The answer might be given by recent geological discoveries. Indeed, Audley
Charles et al. (in Whitmore, 1981 & 1987) suggest that « there are now 
sufficient geological indications to allow us to consider with a high level of 
confidence that South Tibet, Burma, Thai-Malay Peninsula and Sumatra 
formed part of the eastern Gondwanaland attached to northern Australia-New 
Guinea during the late Palaeozoic ». This land mass seperated from the 
continental margin of northern Australia-New Guinea during the Jurassic and 
drifted north can-ying the ancient flora. Would this have been the potential 
Noah's ark for the early angiosperms and by the way the starting point of later 
migration via east Malesia to New Guinea? 

Although the details of the palaeogeographical reconstruction of this hypoth
esis remains a matter of specultaion (Audley-Charles, 1987), a big step has 
been made in solving the enigma concerning the evolution of the tropical pine 
flora of New Guinea. 
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Final Comments 

In the present study I tried to evaluate the ecological characteristics and the 
vegetation cover of the higher parts of Mt Trikora, in order to understand the 
structure and distribution of the major vegetation units that are present. It 
appeared difficult to say to what extent the nature of the substratum favoured 
the establishment of a special vegetion formation excluding another one. 
Nevertheless, the differences observed with Mt Jaya like the abundance of 
Vaccinium dominans in the subalpine forest, the absence of Dac1ycarpus 
compactus above 3400 m and the small extent of treeline shrublands might be 
a consequence of the more sandy substratum on Mt Trikora. 

Temperature and rainfall are surely more important factors. They have an 
immediate influence on plant growth. This is shown by the abundance of 
cushion plants, a typical life form of the cool and humid climate encountered 
also on the southern hemisphere/subantarctic islands. Apart from the direct 
influence on life forms, the climatic factors control the soil formation and thus 
the mineral nutrition of plants. Nevertheless, on Mt Trikora the fluctuating 
water table plays a major role. It is indeed a determinative factor in the 
establishment of the shrubs and trees. 

The diversity of ecological conditions is expressed in the considerable number 
(26) of vegetation units that develop above 3000 m. But probably the impact 
of man will strongly reduce this diversity. Apart from the hunting parties 
crossing the area north of the summit of Mt Trikora, increasing tourism is also 
threatening the subalpine forest, particularly in the surroundings of the 
shelters. The frequence of fire may have contributed to the disappearance of 
Poa nivicola, Danthonia vestita and Cortaderia archboldii grasslands well 
known from Mt Wilhelm in Papua New Guinea. 

It is in fact very important to realize the conservation plan for Irian Jaya 
established by the World Wildlife Fund (Petocz, 1982). This is the more 
pressing as the population of Irian Jaya province is increasing rapidly (1980: 
1.173.875 inhabitants; estimation for 1990: 2.2-2.4 million). This increase is 
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mainly due to the transmigration programmes (138.300 families during 
PELITA IV) essentially in the coastal areas but also in the Baliem Valley. 
There, the threat to montane forests is great due to increasing needs for fire
wood. A study OD the carrying capacity for the Baliem valley is by Dow 
indispensable. 

A mountain research program for Indonesia proposed by Kilmaskossu & Hope 
(1986) anticipates the creation of a center for environmental studies within 
Cenderawasi Univeri ty, Irian Jaya. ColJaboration between national and 
international institutions appears to be preponderant. Further research in 
poorly explored areas in the Yogelkop, the Weyland Mts, or Mt Mandala will 
be necessary to understand the origins and distribution of present day floras. 

We finally hope that the present work contributes to the knowledge of the 
altimontane vegetation of New Guinea even though it is incomplete in many 
regards. 
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Appendix I: Meteorological records from Wamena (Baliem Valley): 
138°55' EI 4°06' S 
Altitude: 1550 m 

Rainfall (mm): 

JI F I Ml A I Ml JI JI Al SI 0 IN ID TOTAL 

1973 212 277 305 284 116 78 45 34 48 85 156 128 1768 
1974 124 139 172 166 102 82 78 51 45 42 78 199 1278 
1975 216 281 346 197 107 74 52 123 68 81 177 338 2060 
1976 194 163 219 114 89 136 127 180 49 165 208 240 1884 
1977 -- -- -- -- -- -- -- -- -- -- -- -- ----
1978 166 89 145 226 203 57 48 158 135 79 175 117 1598 
1979 122 243 315 92 147 56 100 74 32 131 83 152 1577 
1980 402 118 170 143 171 220 163 185 141 174 116 205 2208 
1981 160 264 134 218 71 141 28 78 172 280 169 167 1882 
1982 102 209 219 236 212 75 17 44 19 20 1 101 1255 
1983 279 148 214 226 248 96 155 134 59 138 200 153 2050 
1984 92 170 172 190 141 174 69 -- -- -- -- -- ----

MEAN 198 193 224 190 147 102 81 106 77 120 136 180 1754 

Number of rainy days: 

JI FI Ml A I Ml JI JI A I s I 0 IN ID TOTAL 

1973 19 23 22 24 11 13 11 11 10 11 13 13 181 
1974 16 28 19 23 15 12 20 10 9 11 13 22 198 
1975 18 22 23 28 17 18 6 15 15 29 22 23 241 
1976 20 20 21 18 17 17 20 17 12 22 19 22 227 
1977 -- -- -- -- -- -- -- -- -- -- -- -- ----
1978 17 17 13 14 22 10 12 16 19 17 22 24 203 
1079 16 23 29 11 19 9 13 6 5 11 12 18 172 
1980 17 18 17 17 18 20 18 21 16 22 12 19 215 
1981 19 19 15 20 9 13 4 10 15 16 17 15 172 
1982 10 17 19 22 11 14 5 9 5 5 1 15 133 
1983 25 16 18 19 16 17 16 17 18 18 20 12 204 
1984 11 21 17 20 2 21 11 -- -- -- -- -- ----

MEAN 11 I 23 I 20 I 20 I 16 I 15 I 12 I n I 12 I 16 I 15 I 26 195/17 
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Appendix 11: Plants collected< 3UUU m 

Collection J-M.Mangen 
1982,1983,1984 

i Acanthaceae ~p. non1d. 
Apocynaceae Parsonsia cf. alboflavescens (Denn.) Mabb. 

Parsonsia cf. cyathocalyx MGF 
Aquifoliaceae llex ve.rsteeghii Merr.& Perry 

Ilex sp.1 
Ilexsp.2 

Araliaceae Sp. non id. (sterile) 
Schefflera cf.setulosa Hanns 

Araucariaceae Araucaria cunni.nghamii Sw. 
Asteraceae Arrhenechtites novoguineensis (Moore) 

Matff. ssp. novoguineensis Koster 
Olearia velutina Mattf. 

Bignoniaceae Tecomanthe volubilis Gibbs 
Burmanniaceae Burmannia disticha L. 
Casuarinaceae Gymna;toma sp. 
Clusiaceae Garcinia sp. 
Cunoniaceae Acsmithia reticulata (Schltr.) Hoogland 

Caldcluvia fulva (Schltr.) Hoogl. 
Cyatheaceae Cyathea sp. 
Dicksoniaceae Dicksonia hieronymi Brause 
Ebenaceae Diospyros sp. 
Elaeocarpaceae Elaeocarpus sp. 
Epacridaceae Trochocarpa nutans 
Ericaceae Dimorphantera obtusifolia Sleumer 

Dimorphantera amblyomidii (Becc.) 
F. v.M. var.steinii (Sleumer)Stevens 

Rhododendron beyerinckianum Koord. 
Rhododendron herzogii W arb. 
Rhododendron macgregoriae F. v. M. 
Rhododendron sp. 
Vaccinium acrobracteatum K.Schum. 
Vaccinum convallariifolium J.J.S. 
Rhododendron scabridibracteum Sleumer 
Rhododendron villosulum J.J.S. 
Vaccinium brachygyne J J .S. 

Euphorbiaceae Acalypha hellwighii Warb.in Engl. 
cf. var.mollis (W arb.)Schum.&Ltb 

Acalypha sp. 
Bischoffia javanica Bl. 

149 

346 
353 
337 
325 
152 
304 
387 
273 
390 
1190 

263,270 
249 
351 
368 
351 
371 
383 
265 
663 
355 
290 
243 
351 A 
352 

322 
327 
336 
310 
348, 358 
318 
253 
254, 266 
255 
168 

354 
367 
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I tlreyrua sp. 283 
Glochidion sp.1 135 
Glochidion sp.2 163 
Glochidion sp.3 166 
Glochidion sp.4 382 
Glochidion sp.5 386 
Glochidion sp.6 392 
Homalanthus sp. 288 
Macaranga sp.1 297 
Macaranga sp.2 394 
Homalanthus arfakensis Hutch. in Gibbs 252 

Fagaceae Castanopsis sp. 362, 384 
Llthocarpus sp. 391 
Nothofagus brassii van Steenis 389 
Nothofagus grandis 385 
Nothofagus rubra 317 
Nothofagus stylosa v.Steenis sp.n. 280 
Nothofagus sp. sterile 334 
Sp. non id. 364 

Gesneriaceae Cyrtandra spp 293, 302 
Googeniaceae Scaevola oppositifolia R.Br. 378 
Hymenophyllaceae Hymenophyllum odontophyllum Copel. 1184 

Hymenophyllum reinwardtii V.d.B. 278 
Lauraceae Cryptocarya sp. (sterile) 286 

Sp. non id. (sterile) 359 
Legurninoseae Strongylodon archboldianus Merr.&Perry 316 
Liliaceae Dianella ensifolia L. 377 

Pleomele sp. 165 
Lindsayoidaceae Lindsaya rigida J.Sm.in Hook 335 
Loganiaceae Fagraea bodenii Wernh. 319 

Fagraea ceilanica 1193 
Geniostoma anterotrichum Gelg. 158 

(Bened.) var.archboldianum Conn. 
Loranthaceae Amyema finisterrae (Warb.) Danser 616 

Amyema strongylophyllum Danser 151 
ssp.risidiflorum 

Amyema wichmannii (Krause) Danser 636 
Macrosolen suberosus 345 

Lycopodiaceae Lycopodium cemuum L. 373 
Lycopodium volubile Forst. 375 
Lycopodium clavatum L.s.l. 247 

Marattiaceae Marattia sp. 300 
Melastomaceae Medinilla rubiginosa Cogn. 321 

Medinilla spp. 308 (sterile).323,339 

15 0 



Trav. sci. Mus. nat. hist. nat. Luxemb. 21. 1993 

IMorunuaceae ISteganthera paivifoila (Perk.)Kan.& Hat. 268 
Steganthera hirsuta (W arb.) Perk. 305 
Spee. non id. (sterile) 344 
Palmeria hypargyrea 257 

Moraceae Ficus spp. 311, 341, 348, 369 
Myrsinaceae Rapanea leucantha K.Schum. 307 

Rapanea acrostica Mez. 267 
Rapanea cacwninum Mez. 275 
Baeckea frutescens L. 332 
Eugenia spp. 357, 363 {sterile),395 
Metrosideros ? sp. (sterile) 329 
Octomyrtus pleiopetala (F.v.M.)Diels 150 
Xanthomyrtus montivaga Scott 372 
Xanthomyrtus sp. 620 

Nepenthaceae Nepenthes maxima Re inw. 328 
Orchidaceae Glossorhyncha spp. 330, 376 

Glossorhyncha sp. 262 
Mecliocalcar sp. 260 

Pandanacea Freycinetia cf.sterrophylla M.v.P. 282 
Piperaceae Piper gibbilimbwn DC. 167 

Piper spp. 285, 301 
Pittosporaceae Pittosporum berberoides Burk. 1192 

Pittosporum ramiflorurn(Z.&Mor.)Z.ex Miq. 365, 164 
Poaceae Isachne myosotis Nees in Hooker 422 

Pennisetum macrostachyum (Bron.)Trim. 370 
Isachne arfakensis Ohwi 1186 

Podocarpaceae Dacrycarpus imbricatus (BI.) Laut. 279 
Podocarpus archboldii Gray 320 
Dacrycarpus compactus (Was.)Laut. 261 
Dacrycarpus sp.Quv.) 246 
Phyllocladus hypophyllus Hook f. 271 
Podocarpus brassi Pilger 256 

Polygonaceae Muehlenbeckia monticola Pulle 248 
Polypodiaceae Crypsinus taeniatus (Su.) Copel. 277 
Proteaceae Grevillea papuana Diels 157 

Helicia sp. 303 
Ranunculaceae Clematis phanerophlebia M. & P. 314 

Ranunculus brassii Eichler 1187 
Rhamnaceae Rhamnus nipalensis (Wal.)Laws.ex Hook. 159,350b 
Rosaceae Prunus costata (Hemsl.) Kalkman 403 

Prunus spp. (sterile) 296, 361 
Prunus costata (Hems!.) Kalkman 245 
Prunus grisea (C.Muell.) Kalkm.var.grisea 276 

Rubiaceae Amaracarpus sp. 299 

15 1 
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Psychotna spp. 360, 366 
Timonius belensis Merr.& Perry 356 
Timonius carstenensis Wernh. 294, 381 
Wendlandia paniculata Roxb. 349 
Wendlandia spp. 379, 156 

Rutaceae Evodiaspp. 162, 274,291,298 
Tetractomia tetrandum (Roxb.)Merr. 289 
Evodia sp. (sterile) 274 
Melicope sp./ Tetractomia sp.? 272 

Santalaceae Cladfomyza kaniensis (Pilg)Stauff. 160 
Exocarpus pullei (Pilg)? 340 

Sapinadeae Spp.non id. 338, 342 
Dodonea angustifolia L.f. 154 

Saurauiaceae Saurauia sp.1 (sterile) 287 
Saurauia sp.2 315 
Saurauia sp.3 326 
Saurauia sp.4 343 

Saxifragaceae Carpodetus arboreus (K.Sch.& Ltb.)Schl. 324 
Carpodetus cf.major Schltr. 258 

Selaginellaceae Selaginella caulescens (Spr.) 347 
Sphenostemonaceae Sphenostemon sp. 312 
Sterculiaceae Heritiera/ Tarrieta sp. 281 
Symplocaceae Symploca; cochinchinensis Lour.ssp. 244 

leptophylla (Brand) Noot. var. 
orbicularis (Hemsl.) Noot. 

Symplocos cochinchinensis Lour. 259 
ssp. leptophylla (Brand)Noot.var. 

reginae (Brand) Noot 
Symplocos sp. 259 

Theaceae Eurya brassii Kobuski 264 
Thelipteridaceae Thelipteris sp. 374 
Trimeniaceae Trimenia papuana Ridl. 388 
Urticaceae Cypholophus cf.vestitus Miq. 284 

Lecanthus sp. 309 
Cypholophus sp. 1188, 1191 

Violaceae Viola papuana Beck. & Pulle 1189 
W interaceae Zygogynum sp. (Bubbia) 306 
Zingiberaceae Alpinia sp. 333 

Sp.non id. 292 
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Trav. sci. Mus. nat. hist. nat. Luxemb. 21, 1993 

APPENDIX IV: Table 1: Phytosociological records 
UM 

VEGETATION UNIT: transition Subalpine Rain Forest 
forest 

RELEVEN° 39 36 78 22 30 32 
ALTUTUDE (m) 3150 3400 3460 3650 3680 3740 
NUMBER OF SPECIES 38 37 30 34 23 36 
TOTAL COVER (%) 100 100 100 100 100 80 
DECLIVITY (0

) 5 45 35 30 50 45 
EXPOSURE N S-E E N S-E s 
SOIL PROFILE N° 39 36 78 22 30 32 

LIFE 
SPECIES FORM COVER AND ABUNDANCE 

TREES AND SHRUBS: 
Saurauia a/pico/a MesPscap 4 
Dacrycarpus compactus MesPscap 4 
Scliefflera alti}:ena MesPscap 2 2 4 6 6 2 
libocedrus papuana MesPscap 8 
Vaccinium dominans MiPcae.sp 4 7 4 5 
Pittosporum pullifolium MiPcae.sp 1 2 2 3 2 
Rhododendron brassii MiPcae.sp 1 2 
Rapanea cacuminum MiPcae.sp 4 3 4 5 5 4 
Rhododendron cuL var.cuL MiPcae.sp 4 
Rhododendron correoides MiPcaesp 4 5 4 5 
Symplocos each. var. orb. MiPcaesp 2 1 3 
Rapanea papuana MiPcae.sp 4 6 
Sericolea c.alo.ssp. ca/o. MiPscap 4 
Prunus costata MiPscap 2 2 3 
PhylliJcladus hypophyllus MiPscap 4 
Eurya brassii NP ea esp 4 1 4 
Bedfordia verstee!{hii NP ea esp + 2 3 
Drimys piperita 'reducta' NPcaesp 4 2 3 2 3 4 
Gaultheria m. var.tanytherix NPcae.sp 2 
Vaccinium cfsubulisepalum NPcae.sp 2 
Tetractomia tetrandum NPcae.sp 4 
Olearia velutina NPcaesp 3 2 4 3 
Vacciniwn quilUluejuium NPcaesp 4 
Rhododendron !faultheriifolium NPcaesp 6 2 3 2 4 3 
Copros»ra brassii NPca~-p 1 3 2 3 2 3 
Vaccinium densifolium NPcae.sp 4 
Vaccinium debilescens NPcaesp + 
Vaccinium cforeites NPcaesp 4 
Trochocarpa nubicola NPcaesp 1 3 2 2 3 2 
Xanthomyrtus comvacta NPca"·"" 2 6 4 7 
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RELEVEN° 39 36 78 22 30 32 
Gaultheria mundula NP ea esp + 3 
Rhododendron versteexii Chfrut 1 2 
Styphelia suaveolens Chfrut 2 4 1 3 3 2 
Vaccinium ora,Yense Chfrutrept 4 2 3 4 4 
Vaccinium decumbens Chfrutrept l 5 4 
Trochocarpa dekockii Chfrutrept 2 
Euria brassii(creepinf:) Chfrutrept 2 
Vaccinium coelorum Chfrutrept 3 
Xanthomyrtus compacta(creepin1:) Chfrutrept 3 
Tetramolopium k..fklossii Oisuff 2 3 2 

LIAN AS: 
Rubus lorentzianus Pl.suff l 1 
Tecomanthe voh1bilis Pl.suff 4 
Rubus sp. Pl.suff + 
A{yxia cacuminum PLfrut 1 l 
Lycopodium clavatum I.hero 2 

FERNS: 
Cy athea tomenLosissima MiPros 2 
Cyathea mue/leri MiProo + l 
G/eichenia sp. Grhiz 3 
Gleiche11ia bolanica Grhiz 2 
Blechnum revolutum Grhiz 4 
Ptaxioqia tub. var.decrescens Grhiz 3 5 4 
Asplenium sp. Grhiz 3 1 
Ctenopteris blechnoides Grhiz 2 

GRASSES: 
Deschampsia klossii Chherb + 2 
Danthonia oreoboloides fChhpulv 3 
Poa cfmu/Jinodis Hcaesp + 
A/?rostis ri1:itiula var.remota Hcaesp 2 3 2 
Allfhoxantum r. var. redo lens Hcaesp 1 

OTHER MONOCOTS.: 
Machaerina sp. Chherb 3 
Galmia ja va11ica Chherb 5 1 2 3 
Oreobolus pumilio fChhpulv 2 4 
Aste/ia a/pina fChhpulv 1 5 
Uncinia c. var.compacta Hcaesp + 
U11ci11ia riparia Hcaesp 1 1 
Sisyrii1chium pu/che/lum Hcaesp 2 
Carexso. HcaP ...... 3 
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RELEVEN° 39 36 78 22 30 32 

DI COT.HERBS: 
Trachymene papil/Qsa Oiherb 2 
Anaphalis mariae Ch.suff 1 + 
Keysseria rad/cans Hrept 2 + 
Rnnu11Culus habbemensis Hsem 1 
PotenJilla joersteriana Hsem 2 + 

EPIPHYTES: 
Myrmecodia cj /amii Ch.Esucc 2 2 
Calynmodon cjcucullarus Ch.Eherb + 
Ctenopteris fusca Ch.Eherb + 
Selliguea werneri Ch.Eherb 3 
Hymenophyllum ooides Ch.Eherb + 
Latourea sp. Ch.Eherb + 
Dendrobium sp. Ch.Eherb + 
Hymenophyllum sp. Ch.Eherb + 1 + 
Grammilis frif{ida Ch.Eherb + 
Humata pus ilia Ch.Eherb 2 3 
Bulbophyllum sp. ChEherb 2 
Selliguea plantaginea ChEherb 3 4 
Octa"hena cjlorentzii ChEherb 1 
Hymenophyllum rubellum Ch.Eherb 4 3 
Lycopodium sp. ChEherb 3 + 2 
Octarrhena sp. ChEherb 3 
Grammilis jasciata ChEherb 2 
G/Qmerasp. ChEherb 2 
Pllreatia sp. ChEherb 3 
Platanlhera elliptica ChEherb + 1 
Hymenophyllumjoersteri ChEherb 2 
Cladomyza microphyl/a ChEfrut 1 3 

MOSSES AND HEPATICS: 
unidentified taxa BrCh<nh 9 8 8 8 7 4 
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APPENDIX IV: Table 2: Phytosociological records 

VEGETATION UNIT Treefern Shrublands Treeline 
Shrubland 

Kt;Lt. V t. N" 4Z 40 41 85 29 60 
ALTITUDE (m) 3000 3050 3000 3420 3950 3940 
NUMBER OF SPECIES 28 28 22 25 33 24 
TOTAL COVER% 100 100 100 100 90 100 
DECLIVITY(") 35 10 20 0 45 35 
EXPOSURE s N S-W - N N 
SOIL PROFILE (N°) 42 - - - - -

LlFt. 

SPECIES FORM COVER AND ABUNDANCE 
TK.t.~ANU ~,. 

Prunus costata MiPcaesp 3 
Vaccinium dominans MiPcaesp 4 
Rapanea cacuminum MiPcaesp 2 
Cyathea tomentosissima MiPros 5 6 4 6 
Drimys piperita 'reducta ' NPcaesp 5 4 
Coprosma habbemensis NPcaesp 4 
Decaspermum nivale NPcaesp 3 
Xanthomyrtus compacta NPcaesp 4 
Coprosma novoguineensis NPcaesp 7 4 
Olearia velutina NPcaesp 4 4 
Vaccinium sp.623 NPcaesp 2 
Tetractomia tetrandum NPcaesp 3 4 
Vaccinium sp.629 NPcaesp 1 
Coprosma brassii NPcaesp 4 
Vaccinium debilescens NPcaesp 3 
Eurya brassii NPcaesp 4 
Rhododendron brassii NPcaesp + 
Coprosma sp. NPcaesp 2 
Symplocos coclL var.orbicularis NPcaesp 6 2 
Rhododendron gaultheriifolium NPcaesp 2 
Ru bus sp. (sterile) PLfrut 2 
Dimorphantera sp. PLfrut 1 
Rubus lorentzianus PLsuff 2 2 
Muehlenbeckia monticola PLsuff 3 2 
Myrmecodia lamii Oi&uoc 2 1 
Hypericum macgregorii· Chfrut 3 
Gaultheria pullei var.pullei Chfrut 3 
Styphelia suaveolens Chfrut 4 2 4 5 5 
Rhodode11dron versteegii Chfrut 4 4 
Rhododendron pusillum Chfrut 2 
Gaultheria mundula var.tanytherix Chfrut 2 3 
Eurya brassii (creeping) Chfrept 3 
Vaccinium oranjense Chfrept 1 2 
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Trav. sci. Mus. nat. hist. nat. Luxemb. 21, 1993 

RELEVEN- 4Z 40 41 85 29 60 
1'rochocarpa dek0ct11 IChtrept 3 
Rhododendron saxifragoides gChfrutpulv 1 4 
Drapetes ericoides Chsuff 3 
Parahebe ciliata Chsuff 2 
Tetramolopium prostratum Chsuff I 
Tetramolopium klossij klossii Chsuff 3 2 

FERNS: 
Ctenopteris cf fuse a ChF.herb 2 
Crypsinus subundu/atus ChF.herb 2 
Athyrium minutum ChF.herb 3 
Hymenophyllum sp. ChF.herb 2 
Selligua plantaginea ChF.herb 5 2 
Belvisia validinervis ChEherb I 
Hymenophyl/um ooides ChEherb 2 
Ctenopteris nutans ChF.herb 2 
Humata pus ilia ChF.herb 3 
G/eichenia bolanica Grhiz 5 2 
G/eiche11ia erecta Grhjz 3 
G/eiche11ia vulcanica Grhiz 4 
Lycopodium clavatum PLherb 2 

GRASSES: 
Deschampsia klossii CHherb 4 2 5 3 
Danthonia oreoboloides fChhpulv 3 
Agrostis rigidula var.remota Hcaesp 4 2 I 2 
Anthox.horsjieldii var.angustum Hcaesp 2 
Anthox.redo/ens var.lonifolium Hcaesp 2 1 
Bromus insignis Hcaesp 2 
Cortaderia archboldii Hcaesp 2 
Deyeuxia brassii Hcaesp 2 3 
Deyeuxiapusil/a? Hcaesp 1 2 
Deyeuxia.stenophylla var.chaseana Hcaesp 4 
Dichelachne rara var.rara Hcaesp 6 
Festuca ? jansenii Hcaesp 3 
Festuca parvipa/eata Hcaesp 4 4 
Poa nivicola Hcaesp 2 
Poasp.2 Hcaesp 2 

OTHER MONOCOTS.: 
Gahnia javanica Chherb 3 
Astelia alpina fChhpulv 4 4 4 
Centro/epis philippinensis fChhpulv 1 
Carex filicina Hcaesp 5 3 
Carex capillacea Hcaesp 1 
Carex echinata Hcaesp 1 
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•KhLt:;v.c N" 4Z 4U 41 85 29 60 
· 1.-arex gaua1c11auauzna IHcaesp 4 3 
Carex ce/ebica Hcaesp + 
Juncus efjusus Hcaesp 3 

DI COT.HERBS: 
lepidium minutijlorum gChsufpulv 3 
Sagina belonophylla fChhpulv 2 
Epilobium sp. Ch.suff 2 
Epilobium detznerianum Ch.suff + 1 
Epilobium cfhooglandii Ch.suff 4 
Potentilla hooglandii Hcaesp 2 3 
Gentian.a cfettingshausenii Hcaesp 1 
Polygonum nepalense Hcaesp 2 
Oreomyrrhis papuana Hcaesp 2 
Cerastium pa.puanum pap. var.eciL Hcaesp + 
Myosotis australis Hcaesp 3 
Potentilla sp. Hcaesp 3 
Stellaria sp. Hcaesp + 
Oreomyrrhis pumila Hcaesp 2 
Gelltiana sp. Hcaesp l 
Oxalis magellanica Hcaesp 1 
Cotula wi/J1elminensis Hrept 2 
Hedyotis trichoclada Hrept + 
Trigonotis sp. Hrept 1 
Gnaphalium breviscapum Hrept 1 
Trigonotis cuLminicola Hrept 2 
Cotula wilhelminensis Hrept 1 
Pi/ea johniana Hrept + 2 
Gnaphalium sp. Hrept 2 
Trigonotis papuana Hrept 2 
Viola arcuala Hrept + 
Keysseria radicans Hrept 3 
Plantago aundensis Hros 4 2 
Plantago depauperata Hros + 
Ranunculus pseudolowii Hsem 1 
lactuca laevigata var. laevigata Hsem 2 2 
lactuca. laevigata var.pusilla Hsem 2 
Potent ilia foersteriana var.joerst ? Hsem 2 
Geranium balgooyi Hsem 2 
Geranium. monticola Hsem 2 2 
Erigeron sumatrensis Tscap 2 
Senecio brassii Tscap 2 2 

MOSSFS AND HEPATICS: 
Sphagnum spp. BrChsph 8 
unidentified taxa BrChpulv 3 4 7 
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Trav. sci. Mus. nat. hist. nat. Luxemb. 2 I, I 993 

APPENDIX IV: Table 6: phvtosociological records -
Carp ha 

VEGETATION UNIT: Short _graM bog Carex spp. open fen alpina 
and related vei!'etation fen 

RELEVEN° 5 70 72 19 73 79 80 54 
ALTITUDE (111) 3640 3500 3480 3550 3560 3450 3470 3780 
NUMBER OF SPECIE'S 16 14 16 15 19 14 22 14 
TOTAL COVER(%) 95 60 60 100 90 100 70 95 
DECLIVITY (0

) 10 - 10 - - 40 -
EXPOSURE - - E - - w -
SOIL PROFILE N° 5 - - - 79 -

LIFE 
SPECIE'S FORM COVER AND ABUNDANCE 
SHRUBS: 
S~vplzelia suaveolens Chfrnt 3 2 1 3 
7i·uchocarpa delwckii Chfrutrcpc 2 
Vacci11i11111 coelorum Chfrurrepc 2 5 
Vaccinium cf.sororii1111 Chfrutrept 1 
Xanthomyrtus comp. (crecpi11xJ Chfrutrept 3 
Rhododendro11 saxi.fra!foides gChfpulv + 
Coprosma archbofdia11a fChfpulv 4 
Tetramolopium klf.klossii Chsuff 5 5 1 3 4 1 
Parahebe ci/iata Chsuff 3 

FERNS: 
lycopodium caroli11umu111 Hrcpt 4 
Equisetum ramosissimum Grhiz 7 

GRASSES: 
Dcschampsia klossii Chhcrb 2 2 + 
Da11tho11ia oreoholoides fChhpulv 4 3 4 
Fesruca crisparo-pifosa J·Jcaesp 4 5 
llxrostis ri!f. mr. remota Ikacsp 1 3 1 1 2 2 
A111hox. horsf. var.a.11,J?11St11m Hcaesp 3 
Poa. lamii Hcaesp 3 
Poa. wisselii Hcaesp 1 
Axrostis ave11acea Hcaesp 2 
Festuca ?fa.11Se11i Hcaesp 6 3 
DeJ•euxia pus ilia ? Hcaesp 2 

OTHER MONOCOTS.: 
Schoe111is maschali1111s fChhpulv 5 
Ce11Jrolepis philippinensis fChhpulv 2 5 
/\ste/ia a/pi11a fChhpulv 2 2 
Eriocau/011 alpi1111111 fChhpulv 1 .. 
Oreobolus pumilio fChhpulv 3 5 7 6 2 
G11i111ard1iz se1t1cea fChhpulv 2 2 

197 



Trav. sci. Mus. nat. hist. nat. Luxemb. 21, 1993 

RELEYEN° 5 70 72 19 73 79 80 54 
Eriocaulon tubijlorum fChhpulv 2 
Erioca11/011 pul11i11a111111 fChhpulv 2 2 ! Carex brevic. var.111011rivc1ga lkacsp 4 
Carpha a/pilra lkaesp 3 3 8 i 

Carex bilotera/is Hcacsp 6 l 
Carex 11a11diclu1udia11a Hcacsp 2 4 
luzula papuana Hcaesp 2 
U11ci11ia compacta var.alpi11a Hcaesp 3 
Carex cfce/ebica Hcaesµ 7 
Scirpus fluitans HydHcaesp 3 
Carcx brachyarlicra Hcaesp 3 

DICOTYLEDONS: 
Epilobium sp. Chsuff l 3 
Euplirasia cfc11/111inico/a Chsuff + 
Euphrasia ~'Crstee11ii Cl=ff 1 2 
Pote11til/a brassii var.brassii fChhpulv 7 2 2 1 
Gcntiana cfetti11'1ause11ii HC<lt!Sp l 2 1 
Ge1uia11a sp. Hcaesp + 2 
Myosotis australis Hcaesp 3 
Pore11t ilia parvu la Hcaesp 2 
G11apliali11111 breviscapum Hrcµc 2 2 
Gonocarpus micra11tlws Hreµc 2 2 l 
Hydrocotyle sibthorpioides l!rcpt 2 
Keysseria radicans Hrept 2 
Pileajolu1iana Hrept + 1 2 
Keysseria pi1111.fpi1111. Hros + 
Pla11ra110 awufc11sis ~!ros 4 4 2 
P/01110110 depaupcrata I !ro.s 1 3 2 
Traclry111e11e novux11i111.:e11sis I !ro.s l l 
Abro1a11e/la pap11a11.a Hscm 3 2 2 
Drosera pe/1ata Hscm + 
Geranium 11101uico/a. Hsem l 
Geranium wilhe/111iJU1e Hsem 3 
lscl111ea e/aclio.f 1/ll1ra llscin 2 
lactuca /aevi}?ata var.p11.sil/a Hscm 3 1 1 2 
Ra1111.1rcu/11s amerophylloides Hsem 5 
Ra111111c11/11s a1111ustipeta/11s Hscm 3 3 
Ran1111cu/11s pseudo/owii Hsem 3 
Ra111111culus sp. Hsem 2 
Triplos1e11ia 11/a1uiulifera Hsem + 3 3 
Se11ecio brassii Tscap 3 

MOSSES AND HEPATICS: 
unidentified taxa nrChoulv I 4 5 5 6 

198 



Trav. sci. Mus. na1. hisr. nat. Luxemb. 21, 1993 

APPENDIX IV: Table 7: Phytosociological records 
Gleichenia Sti}!onema 

VEGETATION UNIT bolanica panniforme 
shrubland.s communitv 

RELEVEN° 21 SI 
ALTITUDE (m) 3640 3790 
NUMBER OF SPECIES 21 13 
TOTAL COVER(%) - 60 
DECLIVITY (0

) 50 10 
EXPOSURE E N 

LIFE 
SPECIES FORM COVER AND ABUNDANCE 
SHRUBS: 
Coprosma novol?uineensis NPcaesp 2 
Rhododendron l?ault. var. exp. Chfrut 1 
Styphelia suaveolens Chfrut 
Xanthomyrtus comp. (creepinK) Chfrutrept 3 
Vaccinium decllmbens Chfrutrept 2 
Vaccinium cj.sororium 01frutrepr 
Vacci11i11111 coelorum Chfrutrepr 
Eurya brassii (rumpa111) Chfrutrept 2 
Trochocarpa dccockii Chfrutrept 2 3 
Copros11uz archboldia11a fChfpulv 
Tetramolopi11111 kLf.klossii Chsuff 2 2 
Pa.rahebe ciliata Chsuff 

FERNS: 
lycopodium carolinianum Hrept 1 
Gleichenia bolanica Grhiz 7 
Gleichcnia vulcanica Grhiz 4 
Equisetum ramosissimum Grhiz 

GRAS5F.S: 
Descluzmpsia klossii Oiherb 
Dantlionia oreoboloides fChhpulv 1 3 
A.f?rostis riJ!. var.remota Hcaesp 2 
Festuca ?.fansenii Hcaesp 
Poa wisselii Hcaesp 

OTHER MONOCOTS.: 
Galu1ia .fa va11ica Chherb 2 
Schoenus masc/U11i11us fChhpuJv 
Oreobolus p11mili.o fChhpulv 1 2 
A~telia alnina fChhnulv 3 

199 



Trav. sci. Mus. nat. hist. nat. Luxemb. 21, 1993 

RELEVEN° Zl 51 
Medioca/car sp. Hcaesp t 
Carex brevic. var.perci/iata Hcaesp + 
Octarrh.e11a sp. Hcaesp + 
Carex f?a11diclu111diana Hcaesp 1 
Carex brachyatllera Hcaesp 
Carex bilatera/is Hcaesp 

DICOT.HERBS: 
Potentilla brassii var.brassii fChhpulv 1 
Euphrasia versteef?ii Chsuff + 
Epi/obium sp. 01suff 
Euphrasia l111mifi1sa Hcaesp 1 
Gentiana sp. Hcaesp + 
Gnapl111/i11111 breviscapum Hrepc 
Pilea/olu1ia11a Hrepc 1 l 
Hydrocoty/e sibthorpioides Hrept 
Triplostexia J?landu/ifera Hros 
PlantaJ?O awulensis Hros 
Pla11laf?o depauperata Hros l 2 
lactuca /aev. var.pusil/a Hsem l 

MOSSF.S AND HEPATICS: 
unidentified taxa 13rChpulv 1 

ALGAE: 
Stil!a11emo pa1111ilurme PhycH 7 
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Appendix V : Distribution table of genera 

J : MtJaya W : Mt Wilhelm K: Mt Kinabalu/Borr 
T : Mt Trikora OS : Owen-Stanley Range 
(underlined = genera with lowland species) 

Tvoe J T w OS K 
GYMNOSPERMS: 
Cupressaceae: 

Libocedrus 6 * * * * 
Podocarpaceae: 

Dacrycarpus 4a * * * * * 
Phyllocladus 8a * * * 
Podocarous 1 * * * * * 

ANGIOSPERMS/MONOCOTYLEDONS: 
Centro/epidaceae: 

Centrolepis 7 * * * * * 
Gaimardia 9 * * * 

Cyperaceae: 
C1m:x 1 * * * * * 
Carpha 9 * * * * 
QJlhn.ifl. 8a * * * 
Machaerjna 9 * • * 
Oreobolus 9 * * * * * 
Schoenus 9 * * * * * 
~ 1 • * * * * 
Uncinia 9 * * * * * 

Eriocau/aceae: 
Erjocaulon 1 * * * * 

Poaccae: 
Aprostis la * * * * * 
Anthoxanthum 2a * * * * * 
Brachypodium 2a * * * * 
Bro mus la * * * * 
Cortaderia 9 • * * 
Danthonia la * * * * * 
Deschampsia la * * * * * 
Deyeuxia 2a * * * * 
Dichelachne 8a * * * 
Festuca la * * * * 
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Tvne J T w OS K 
lmoerata 1 • 
~ L • 
Microlaena 3 • • 
Miscanthus 3 • 
?halaris la * 
Poa la • * * • • 
Trisetum 2a • • 

lridaceae: 
Patersonia 7a * 
Sisyrinchium 9 * * * * 

Juncaceae: 
Juncus la * 
Luzula la * * * 

Liliaceae: 
dkJm 2a • 
Astelia 9 * * * * 

Orchidaceae: 
Bu[b.Qll./:J.1!.llum 1 * * * 
Calanthe 1 • * 
Ceratostvlis 3 * * 
C.b.ilQ!J.a!J.lb.e.ra 6a * * 
C.oelozyne 4 * * 
Corvbas Ba * 
De.ndrob.ium 3 * * * * 
De.ndrQc.!J.Y.lum. 4a * 
EDib.laslus 6 * 
Eria 4 * 
Giuli4!J.e.ttia la * * 
Glom.e.ra 6 * * 
Q.lfM.rnrf:11!.!J.c.b.a 6 * * * * 
Habe.naria 1 * * 
ls.c.b.!1.QC.t:.!1.t!ll.m 6a • 
LiJ2fll:i£ 1 * 
Mediocalcar 6 * • * * 
Microtatorchis 6 * * • 
Oc:tarrb.e!J.a Ba * * 
Pedilochilus 6 * * * * 
Pi:.ristvlus 4a * 
Phreatia 3 * * * 
Plal@tb.era 1 * 
Pterostvlis 7 • * * 

2 10 
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Tvne J T w OS K 
Spathoe/ottjs 4 * 
Spiranthes 1 * 
Thelymitra 7 * 

Sphenostemonaceae: 
Sphenostemon 8a * 

Zinf!iberaceae: 
AfJl.iilkl 3 * 
Rjede{ja 5 * 

ANGIOSPERMS I DICOTYLEDONS; 
Actinidiaceae: 

Saurauja 1 * * * 
Apiaceae: 

Hvdroco(V/e 1 * * * * 
Oreomyrrhis 9 * * * * * 
Trachymene 7 * * * * * 

Apocinaceae: 
d1.Yxia. 1 * 
Parsonsja 3 * 

Araliaceae: 
Harfm.iQC!.G.!JJJX 5 * * 
Schf!{flera 1 * * * * 

Asteraceae: 
Abrotane/la 9 * * * 
Anaphalis 2a * * * * 
Arrhcnechtites 9 * * * 
Bcdfordia 7a * 
Brachycome 8a • 
Cotula la * * * • 
Dic.!J.rQc.e.11.!J.a.IIJ. 4a * 
Erjge_mn 1 * * 
Gna.o!J.a.lium la * * * • 
Ischnea 4a * * • * 
Keysseria 6 * * * • 
Lactuca 4a * * * * * 
laRenophora 9 * * * 
Myriactis 4a * * * * 
Olearia 8a * * * * 
/!iQm 6a • 
Rhampho,zyne 6a * 
Senecio l a * * * * 
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Tvoe J T w OS K 
Son eh us 1 • 
Tetramolopium 8 • • * • 

Aquifoliaceae: 
/.la 1 • • 

Balanophoraceae: 
Ba/anovhora 3 * 

Bil!noniaceae: 
Tecomanlhe • 

BoraJrinaceae: 
Cynoglossum 1 • 
Myosotis la • * * • 
Tril(onotis 4a • • • * * 

Brassicaceae: 
Cardamine la * • • • 
Lepidium 6a • • • 

Callitrichaceae: 
Cal/itriche la • * • 

Campanu/aceae: 
L111mifl. 1 • • • • * 
Peracarpa 4a • 
fr1l1iil 1 * 
ffab.le.afl.e.refa 9 * • * 

Caryophyllaceae: 
Cerastium 2a * • * * 
Sa!(ina 2a * * * * 
Sc/eranthus la * • 
Stellaria la • 

Ce/astraceae: 
Celastrns 1 * 
Pe.rrorre.n·a 2 • 

Chloranthaceae: 
Ascarina 8 * * 

Clusiaceae: 
Hvoe.n"cum 1 * * * * 

Coriariaceae: 
Coriaria la * 

Cunoniaceae: 
Acsmithia 
Caldcluvja 9 * 

Dapniphyllaceae: 
Daohniohvllum 4a * * * * 
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Tvoe J T w OS K 
Dipsacaceae: 

Triploste}?ia 4a * * * * 
Droseraceae: 

Drorera 1 * 
Elaeocarpaceae: 

E/aeocarous 3 * * * 
Seri co lea 6a * * * 

Epacridaceae: 
Decatoca 6a * 
Styohelia 8a * * * * * 
Trochocarpa 7 * * * * * 

Ericaceae: 
Af(apetes 4 • * 
Dimorphanthera 6 • * * * 
Djolvcosia 5 * * * 
Gaultheria la * * • * • 
RhQdodend.rQ!J. 2a * * * * * 
vaccjnjum 2a * * • • * 

Euphorbiaceae: 
Homalanthus 8a * 
Macaranga 3 * 

FaJlaceae: 
LithQcarous 4 * 
Nothof af(us 9 * • 

Ge11tia11aceae: 
Gentiana la * * * * * 
~ 2a * 

Geraniaceae: 
Geranium la • * • * 

Gesneriaceae: 
dc.s.!:.lliaa11.lllus. 4a * 
Q1rta11.d.m 5 * * 
12.ic.!lrQlrif:.!lQ!J. 5 * 

Halora!laceae: 
GQ11.ocarvus 7 * * * * * 
Gunnera 9 • 
M.vri12t1!:J.Y.ll.JJ.111 l * 

Lauraceae: 
Acrjnodavllae 5 * 
Endiaad.ra 4a * 
/,if~Pfl 4a * 

21 3 
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TVoe J T w OS K 
Linaceae: 

lil:lJi!n. ? * 
Lol[aniaceae: 

FaITaea 4 * 
Loranthaceae: 

Amyema 8a * * * * 
Lepidan'a 5 * 

Monimiaceae: 
Palmena 7a * 

Moraceae: 
~ 3 * 

Myricaceae: 
MJ!rk11 2a * 

Myrsinaceae: 
EmJWi.a 3 * 
MMm. 3 * 
Raoanea 1 * * * * * 

Myrtaceae: 
De.CiWl.C.!111.lJlJl 3 * * * 
Le.ll.lQS.ll.e.!111.11.m 8a * 
Xanthomyrtus 6 * * * * 
Svzygjum 3 * 

Nepenthaceae: 
Ne!Ze.nthe.s 3 * 

Oleacaceae: 
Jasm1'n11.m 3 * 

Onal[raceae: 
Epilobium la * * * * 

Oxalidaceae: 
Oxalis la * * * * 

Piperaceae: 
~ I * * 

Pittosporaceae: 
Pjaosfl.Q!U!11 3 * * * * 

PT.antal[inaceae: 
Planta;:ro la * * * * 

Polyl[onaceae: 
Mue.b.fJ:.alu:.ckia 9 * * * 
Po/yeonum 1 * * * 

Portulacaceac: 
Montia la * * 

2 14 
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Tvne J T w OS K 
Potamo}!etonaceae: 

Poramogeton 1 • 
Ranunculaceae: 

Ranunculus la • • • • • 
Thalictrum 2a • • 

Rhamnaceae: 
A/ohitonia Ba • 
Rhamnus 1 • 

Rosaceae: 
Acaena 9 • • • • 
Photinia 2a • 
Potentilla la • • • • • 
l'J:lmJJ.s. 1 • • • 
lM21l.s. 1 • • • • • 

Rubiaceae: 
Amaracarpus 6 • • 
Coprosma Sa • • • • • 
Galium la • • • • 
Hedyotis 3 • • • • • 
liJl_dnQf2.lJ.Y.tiJ.l11. 6 • 
Mymiecodia 5 • • 
Ne rt era 9 • • • • • 
PsychQtria 1 • • 
Timonius 3 • • • 

Rutaceae: 
AcrQnvchiil Ba • • 
EMia. • 
Evodiella 7a • 
MelicQ12.e 3 • • * 
TetractQmja 5 • 

Santalaceae: 
CladQmy_za 5 • * • * 

Sapimlaceae: 
DQdonaea 7 * 

Sax(fra}!aceae: 
Ast ii be 2a • 
Carpodetus B • • * • 
fQlvosma 4 * * * 
Quintinia Ba * * * * 

Scrophulariaceae: 
Detzneda 6a * 
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Tvne J T w OS K 
Euphrasia la • • • • • 
MiuJJ.i 7 • 
Parahebe 9 • • • • 
Veronica 2a • • • • 

Symp/ocaceae: 
S:wolocos 1 • • • • • 

Theaceae: 
Adjnandra 4a • 
ElJ.o'1J.. 4 • • • • • 
~ 4a • 
Temstroemja 1 • 

Thymeleaceae: 
Drapetes 9 • • • • • 

Urticaceae: 
Qypho/oohus 5 • 
Elatostema 1 • • • 
LecanJhu.s 4a • 
Pan"etaria la * * 
eJkJl 1 • • • • • 
Pjotuoo 3 • 
Ik1im la • 

Violaceae: 
Viola la • • • • 

Winteraceae: 
Drimys 9 • • • • 
Zl!fl.Ql!Jtll.11.lll 8 • 

2 16 
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Les TRA VAUX SCIENTIFIQUES DU MUSEE NATIONAL D'HISTOIRE 
NATURELLE DE LUXEMBOURG paraissent a intervalles non 
reguliers. 

Liste des numeros parus a cette date: 

I Atlas provisoire des Insectes du Grand-Duche de Luxembourg. 
Lepidoptera, lre partie (Rhopalocera, Hesperiidae). 
Marc MEYER et Alphonse PELLES, 1981. 

II Nouvelles etudes paleontologiques et biostratigraphiques sur les 
Ammonites du Grand-Duche de Luxembourg et de la region Lorraine 
attentante. Pierre L. MAUBEUGE, 1984. 

III Revision of the recent western Europe species of genus Potarnocypris 
(Crustacea, Ostracoda). Part l: Species with short swimming setae 
on the second antennae. Claude MEISCH, 1984. 

IV Heteropteres du Grand-Duche de Luxembourg 
1. Psallus (Hylopsallus) pseudoplatani n. sp. (Miridae, Phylinae) et 
especes apparentees. Leopold REICHLING, 1984. 
2. Quelques especes peu connues, rares ou inattendues. 
Leopold REICHLING, 1985. 

V La bryoflore du Grand-Duche de Luxembourg: taxons nouveaux, 
rares ou meconnus. 
Ph. DE ZUITERE, J. WERNER et R. SCHUMACKER, 1985. 

VI Revision of the recent western Europe species of genus Poatmocypris 
(Crustacea, Ostracoda). Part 2: Species with long swimming setae 
on the second antennae. Claude MEISCH, 1985. 

VII Les Bryozoaires du Grand-Duche de Luxembourg et des regions 
limitrophes. Gaby GEIMER et Jos. MASSARD, 1986. 

VIII Repartition et ecologie des macrolicbens epiphytiques dans le 
Grand-Duche de Luxembourg. Elisabeth WAGNER-SCHABER, 
1987. 

IX La limite nord-orientale de l'aire de Conopodium majus (Gouan) 
Loret en Europe occidentale. Regine FABRI, 1987. 

X Epifaune et endofaune de Liogrypbaea arcuata (Lamarck). 
Armand HARY, 1987. 
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XI Liste rouge des Bryophytes du Grand-Duche de Luxembourg. 
Jean WERNER, 1987. 

XII Relic stratified scress occurences in the Oesling (Grand-Duchy of 
Luxembourg), approximate age and some fabric properties. 
Peter A. RIBZEBOS, 1987. 

XIII Die Gastropodenfauna der «angulata-Zone}> des Steinbruchs <<Rec
kingerwald>> bei Brouch. Hellmut MEIER et Kurt MEIERS, 1988. 

XIV Les lichens epiphytiques et leurs champignons lichenicoles 
(macrolichens exceptes) du Luxembourg. Paul DIEDERJCH, 
1989. 

XV Liste annotee des ostracodes actuels non-marins trouves en France 
(Crustacea, Ostracoda). 
Claude MEISCH, Karel WOUTERS et Koen MARTENS, 1989. 

XVI Atlas des lichens epiphytiques et de leurs champignons lichenicoles 
(macrolichens exceptes) du Luxembourg. Paul DIEDERlCH, 
1990. 

XVII Beitrag zur Faunistik und Okologie der Schmetterlinge im ehemaligen 
Erzabbaugebiet "Haardt" bei Diidelingen. Jos. CUNGS, 1991. 

XVIIl Moosflora und -Vegetation der Mesobrometen ilber 
Steinmergelkeuper im Luxemburger und im Bitburger Gutland. 
Jean WERNER, 1992 

19 Ostracoda. Nico W.BROODBAKKER. Koen MARTENS. Claude 
MEISCH, Trajan K. PETKOVSKli, and Karel WOUTERS, 1993 

20 Les haies au Grand-Duche de Luxembourg. Konjev DESENDER, 
Didier DRUGMAND, Marc MOES, Claudio WALZBERG, 1993 

21 Ecology and Vegetation of Mt Trikora, New Guinea (Irian Jaya), 
Jean-Marie MANGEN, 1993. 

Ces nurneros peuvent etre obtenus a l'adresse suivante: 

Musee national d'histoire naturelle, BibJiotheque-Echanges, 
Marche-aux-Poissons, L-2345 LUXEMBOURG 
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Mt TRIKORA : Topographical & Geomorphological Scetch Map 

Irian Jaya I Republic of Indonesia 

(from oblique air photography and field reconnaissance by J. -M. Mangen) 
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