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Abstract

The abandoned Mamut Copper Mine (MCM) is located at the southeastern slope of
Mount Kinabalu. It lies between elevations of 1,300 to 1,600 metres above sea
level. General collection of plants was carried out on the five main waste rocks
dumping sites: Mamut Valley Dump, Lohan Dump, Nasapang Dump, North Dump
and West Dump. The enumeration recognizes 204 species represented by 73
different families and 152 different genera. Of these, 59 are tree species, 55 shrub
species, 64 herbaceous species (including ferns), 23 graminioid species, and two
moss species. This study has identified 25 plant species that are frequently found
at all of the waste dumpsites around the abandoned MCM. This checklist can be
used for a rehabilitation programme of mine wastes.
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Introduction

Mamut in Ranau is an ex-copper production site and was the first opencast
mine in Malaysia. The former Mamut Copper Mine (MCM) was in operation for
24 years from 1975 to 1999. It produced copper concentrate that also
contained significant amounts of gold and silver. The mining lease covers an
area of 1942 hectares of rugged montane terrain on the southeastern slopes of
Mount Kinabalu. It is located between the elevations of 1,300-1,600 metres
above sea level. The overburden materials and waste rocks were dumped at
five main dumpsites called Mamut Valley Dump, Lohan Dump, Nasapang Dump,
North Dump and West Dump. The open pit, process-plant site and waste rock
dumping areas occupy an area of over 200 hectares (Figure 1). The annual
precipitation at the mine area varies little from year to year. There is a dry
season from March to August and a wet season from December to February.
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The yearly rainfall ranges from 2,500 - 3,500 mm and the daily temperature
ranges from 15 - 28°C (MCM, 1997).

Like most abandoned mines, the former Mamut Copper Mine has caused
environmental problems including dust pollution, soil erosion and soil run-off
into the surrounding rivers. Although the mining company took the initiative to
rehabilitate waste rock dumps with grasses, legumes and trees, most areas
have not undergone rehabilitation and remain devoid of vegetation (MCM,
1997; Jopony & Tongkul, 2004). There are still large areas that are bare
without vegetation especially at the slopes and benches of the West Dump and
Nasapang Dump. Any plants surviving in these areas have a potential use for
rehabilitation programme of the former mine.
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Figure 1. The locations of waste rock dumps at the former Mamut Copper Mine (Source:
JMG, 2009)
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Materials and Methods

Several visits were made to the former mine from April to August 2009. An
attempt has been made to cover all areas of the dumps sites. The plant sample
collections were grouped into four on the basis of the growth form: trees
(210 cm diametre at breast height), shrubs (<10 cm dbh), herbaceous plants
and graminioids. Each group was collected and voucher specimens deposited at
BORH (UMS herbarium), SAN (Sandakan herbarium) and SNP (Sabah Parks
herbarium).

All oven-dried specimens were sorted according to morpho-species and
identified to species-level by cross-checking with existing specimens at the
BORH, SAN and SNP herbariums. Flora reference books were used in the
identification processes (Airy Shaw, 1975; Argent et al., 2007; Soepadmo, et
al., 1995; 1996; 2000; 2002; 2004; 2007; Sugau, 2008).

Results and Discussion

The original forest cover of the abandoned Mamut Copper Mine was the upper
part of the lower montane forest on ultramafic soil. This forest is an Oak-laurel
forest (Fagaceae and Lauraceae) and Ericaceous forest (Conifers, Myrtaceae
and Ericaceae). This is evident from the surrounding forests. Unfortunately,
the original forest cover of the abandoned Mamut Copper Mine has long
disappeared due to the copper mining activity. The area is currently
abandoned and is being slowly colonized by pioneer montane plant species.
The surrounding forests fortunately serve as seed source to the abandoned
mine site. . Seedlings and saplings of forest species were encountered in the
survey areas, such as Phyllocladus hypophyllus and Tristaniopsis whaetiana.

A detailed list of all the plant species found during the surveys from each of
the dumpsites is listed in tables 1, 2 and 3. Most of the specimens were
identified to species level. However, 13 specimens were identified up to
genus-level only and four specimens remain unidentified.

The total number of species found at the abandoned Mamut Copper Mine totals
204 represented by 73 families and 152 genera (Table 4). Of these, 59 are tree
species, 55 are shrub species, 64 are herbaceous species (including ferns), 23
species of graminioids, and two different moss species. The total number of
voucher/herbarium specimens is 156.

Not all of the species found in this study are native to Sabah. Some species
were introduced either for rehabilitation or for other purposes. A shrub,
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Allamanda cathartica (Apocynaceae) and eight trees species were identified as
introduced species: Mangifera indica (Anarcardiaceae), Psidium guajava and
Eucalyptus robusta (Myrtaceae), Artocarpus odoratissimus (Moraceae), Acacia
mangium, Leucenea leucocepala and Paraserianthes falcataria (Leguminosae),
and Pinus caribea (Pinaceae). In addition, there is a tree species that is
naturalized: Sambucus javanica (Caprifoliaceae).

The most common tree and shrub species found frequently (= 4) in different
dump sites include: trees such as Adinandra excelsa (Pentaphylaceae),
Duabanga mollucana (Sonneratiaceae), Gymnostoma nobile (Casuarinaceae),
Litsea cubeba (Lauraceae), Macaranga kinabaluensis (Euphorbiaceae),
Neonauclea artocarpoides and Neonauclea gigantean (Rubiaceae), Pinus
caribea (Pinaceae), Pittosporum resiniferum (Pittosporaceae), Tristaniopsis
whaetiana (Myrtaceae), Vaccinium retivenium (Ericaceae) and Wightia
borneensis (Schrophulariaceae); shrubs namely Blumea arnakidophora
(Asteraceae), Schefflera calyptrate (Araliaceae) and Vaccinium retivenium
(Ericaceae).

The most common herbaceous plants are ferns like Aglaomorpha brooksii
(Polypodiaceae), Blechnum orientale (Blechnaceae), Christella arida
(Thelypteridaceae), Dicranopteris  clemensiae  (Gleicheniaceae) and
Pityrogamma calomelanos (Adianthaceae); orchids including Dilochia wallichii
(Orchidaceae), Arundina graminifolia (Orchidaceae) and Dendrochilium
crissum  (Orchidaceae); and others namely Nepenthes stenophylla
(Nepenthaceae), Polygala paniculata (Polygalaceae), and  Rhaucophica
javanica (Hemerocallidaceae).
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Table 4. List of plant families occurring at the former Mamut Copper Mine

No. Family No. of Genera No. of Species
1 Adianthacea 1 1
2 Anacardiaceae 1 1
3 Apocynaceae 2 4
4 Aquifoliaceae 1 1
5 Araceae 1 1
6 Araliaceae 2 5
7 Asteraceae 11 (1 indet) 13
8 Begoniaceae 1 1
9 Bignoniaceae 1 1
10 Blechnaceae (ferns) 1 1
11 Caprifoliaceae 1 1
12 Casuarinaceae 1 1
13 Cecropiaceae 1 2
14 Celastraceae 1 1
15 Clethraceae 1 1
16 Convolvulaceae 2 2
17 Crypteroniaceae 1 1
18 Cunoniaceae 1 1
19 Cyatheaceae (ferns) 1 1
20 Cyperaceae 8 8
21 Davaliaceae (ferns) 1 2
22 Dennstaedtiaceae (ferns) 3 3
23 Dicksoniaceae (ferns) 1 1
24 Dicranaceae (Mosses) 1 1
25 Dipteridaceae (ferns) 1 1
26 Dowsoniaceae (Mosses) 1 1
27 Elaeocarpaceae 1 2
28 Equisetaceae (ferns) 1 1
29 Ericaceae 3 12
30 Euphorbiaceae 2 (1 indet) 4
31 Fabaceae 10 (1 indet) 12
32 Gesneriaceae 2 2
33 Gleicheniaceae (ferns) 2 2
34 Hemerocallidaceae 1 1
35 Hypoxidaceae 1 1
36 Ixonanthaceae 1 1
37 Juglandaceae 1 1
38 Lauraceae 1 (1 indet) 1
39 Loganiaceae 2 2
40 Lycopodiaceae (ferns) 1 2
41 Lytraceae 1 1
42 Melastomataceae 2 4
43 Moraceae 2 5
44 Myricaceae 1 1
45 Myrsinaceae 2 2
46 Myrtaceae 5 5
47 Nepenthaceae 1 5
48 Nephrolepidaceae (ferns) 1 2
49 Orchidaceae 12 15
50 Pentaphylacaceae 2 5
51 Pinaceae 1 1
52 Pittosporaceae 1 2
53 Poaceae 15 15
54 Podocarpaceae 1 2
55 Polygalaceae 1 1
56 Polygonaceae 1 2

(continued on next page)
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Table 4. (Continued)

No. Family No. of Genera No. of Species
57 Polypodiaceae (ferns) 5 8
58 Rosaceae 1 2
59 Rubiaceae 4 4
60 Schizaeaceae (ferns) 1 1
61 Schrophulariaceae 1 1
62 Smilacaceae 1 1
63 Sonneratiaceae 1 1
64 Theaceae 1 2
65 Thelypeteridaceae (ferns) 1 1
66 Thymelaeceae 1 1
67 Thypaceae 1 1
68 Ulmaceae 1 1
69 Urticaceae 3 3
70 Verbenaceae 1 1
71 Vitaceae 1 1
72 Winteraceae 1 1
73 Zingiberaceae 1 1
TOTAL 152 200
Conclusions

This study has identified 25 plant species that are frequently found on the
waste dumpsites and at the former mine. These species are: trees such as
Adinandra excelsa, Duabanga mollucana, Gymnostoma nobile, Litsea cubeba,
Macaranga kinabaluensis, Neonauclea artocarpioides, Neonauclea gigantea,
Pinus caribea, Pittosporum resiniferum, Tristaniopsis whaetiana and Wightia
borneensis; shrubs including Blumea arnakidophora, Schefflera calyptrate and
Vaccinium retivenium; ferns namely Aglaomorpha brooksii, Blechnum
orientale, Christella arida, Dicranopteris clemensiae and Pityrogamma
calomelanos; orchids like Arundina graminifolia, Dendrochillum crissum and
Dilochia wallichii; and other herbs namely Nepenthes stenophylla, Polygala
paniculata and Rhaucophica javanica.

This information can be used for a rehabilitation programme of the former
mine. The advantage of using existing plants is that they are pre-adapted to
climatic and soil conditions at the site. Further assessments of these plants in
the laboratory and field studies would be useful.
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