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ABSTRACT

A conservation project was implemented at a commercial limestone quarry site in Sri Lanka managed by Holcim
Lanka (Pwvt.) Ltd. The project intended to assess the biodiversity of a proposed excavation site and to translocate
fauna that will be affected by quarry operations such as forest clearance and blasting. The biodiversity of the area
was surveyed using a rapid assessment technique, prior to the initiation of forest clearance and blasting. A total of
41 floral species and 220 faunal species were recorded from the project site. Around 90 % of the fauna were am-
phibians, reptiles and butterflies. Among these species, one endemic tree, a theraposid spider and 20 endemic verte-
brates. Among the vertebrates documented, 9 species are categorized as nationally threatened. A total of 141 verte-
brates and 85 arthropods and mollusks including endemics threatened species were captured and translocated to
Sethtavilluwa area. This project is the first ever initiative in Sri Lanka aimed at reducing impacts of quarry opera-
tion on biota through rehabilitation and rescue operations. Such projects are invaluable as they will, at least in part
assist in safeguarding biota that will be vulnerable to local extinction as a result of developmental projects.
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INTRODUCTION development to be sustainable. It has been repeatedly

shown that mining has several adverse impacts that can-

. . . . not be rectified (BBOP, 2009; Imbodext al, 2010).
Many species of animals and plants are dlsappgarmg dlime extraction from quarries for instance has the po-
an unprecedented rate due to the direct or indirect efiential to affect biota both directly and indirectly,

fects of anthropogenic gcti\{ities (Achaed f"‘l" 2002; throughout its life cycle (Misra, 2002). The processes of
AIforq et al, 2007). The !newtable destruction and deg- uarrying, blasting, processing and transportation of
radation of natural habitats caused by developmentagroducts negatively affect the natural topography of the

act|V|t|e§ result_ln local extlnctlon,_ range reductions O |and whilst quarry waste or lyroducts become sources
population declines of many species. Like elsewhere in

: O .of environmental pollution (Montenegea al, 2005).
the world, the expansion of the human population in Sri P ( g )

Lanka is taki h ol it tural ¢ Surface water sources are severely depleted
anka IS taking a heavy toll on Its natural €COSySIemS,, jist \yater quality suffers as a result of soil erosion

In fact the Southwest Sri Lanka together with the WeSt'(Schmeisk)et al, 2002; Soorae, 2008). Apart from the
em Ghatf‘ of InQ|a IS salddto support the highest humarfarg%scale habitat clearance that would be detrimental to
popul ation ensity among ulBi&, WO &nfisdd? Bf dlist, Rofsd, Vitsdtioh 'whbuld

Spots (%ozsuyét a12,0(23004; Cincotta?t_al,l 2000; Hel]: h degrade the quality of neighboring areas that would ren-
gen and oroves, 5). Not surprisingly, some of théje " yhem unsuitable for plants and animals (Allington
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il sllandos plants and ani majswhid067). Addifioaflyd e aPchebIGyldF hef-X t 1 N C

whilst many others face threats of near extinction
(IUCN-SL and MENRSL, 2007).

The unavoidable expansion of human popula-
tion in the future will inevitably result in more develop-
ment, in turn resulting in further loss and degradation of
natural habitats taking with them their inhabitant spe-
cies. While development is essential for any develop-
ing country such as Sri Lanka, it is indeed necessary fo

tage and geodiversity of quarry sites are also destroyed
(Eurogypsum, 2009). It is encouraging that, such crucial
projects although potentially destructive, strive to mini-
mize the magnitude of destruction to natural environ-
ment by incorporating mitigatory processes (Misra,
2002). One such mitigatory process would be to reduce
impacts on flora and fauna in areas that would be af-
fected by the developmental activity.
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Biodiversity assessments form an integra5-4° C (Survey Department, 2007). The average relative
component of any conservation and management prBumidity is 75 % with the highest being recorded in De-
gramme. Hence in this project we undertook a biodiveic@mber. The Holcim quarry site (Eluwankulama Aruwak-
sity survey at the Holcim quarry site (Eluwankulamak@lu forest) situated in the dry zone of Sri Lanka consists
Aruwakkalu Forest EAF) to fulfill the objective of Of @ unique forest type, which in turn supports a rich com-
integrating aspects of conservation into quarry operdnunity of flora and fauna (Weerasinghe, 2008).
tions in an attempt to mitigate adverse impacts on spe- The unique landscape comprises of dry zone for-
cies inhabiting the quarry site. The survey was corfsts and thorny scrub interspersed with extensive open
ducted in areas earmarked for excavation and blastingl@ins, sand dunes and freshwater Villu wetlands. The
We systematically documented the flora and faung@ucels haped O6Vi Il ud wetl ands
within the site, and captured and translocated less mgapPhical feature unique to this area of the courfiigure
bile species. 2).

STUDY LOCALITY AND HABITATS

The Holcim quarry site, also known as the Eluwank
lama Aruwakkalu Forest (EAFBf 14' 58.10" to 8° 15'
32.65" N and 79° 49' 03.84" to 79° 49' 23.7p'sHo-
cated in the Puttalam District, approximately 35 ki
away from the Puttalam town (Figure 1).

x
- Forest cover
- - e
Limestone excavation
- Cleared area z
- Water bodies
&

Figure 2. a) Road side tall forest vievin) Dry mixed ever-
green forestflow, ¢) Well established mangrove forest
area in Gangewadiyal) Villu habitat with native rice va-
rieties in Holcim site.

x‘céjLaAtvipn Area,
The Holcim quarry (EAF) site is also noted for its ar-
chaeological significance, as it supports a fossil belt be-
longing to the Miocene period (Ma): mostly found inverte-
brate fossils. The forest vegetation of the area could be
classified as drymixed evergreen forest and scrub forests
(Gunatilleke and Gunatilleke, 1990), which are the typical
vegetation types of the dry zone of Sri Lanka. The north-
ern areas harbor mangrove vegetation. Each year Holcim
(EAF) clears approximately six hectares of land. While
large animals such as the elephants, deer, wild boar and
birds move away from this area at the slightest hint of
disturbance (Figure 3), other species tend to get trapped
Figure 1. Map of the Holcim limestone excavation sitewithin it and as a result succumb to the large scale destruc-
(Eluwankulama Aruwakkalu Forest), Puttalam Districtfion.

Sri Lanka (Red doi Exact location; A, Bi before

clearing and G after clearing the forest). MATERIALS AND METHODS

It has an elevation of about 20 m above mean sea levBjodiversity Assessments _

and borders the Kaldya River (Karunarathnat al, The biodiversity survey and the rescue operation at the
2009). The average annual rainfall is <1100 mm, witRroposed quarry site (EAF) were conducted during the
most of the rain occurring during the months of Novemmonths of October to December 2009. The survey was
ber and December (Survey Department, 2007). Occkgstricted to an area of 8 ha within the Holcim quarry site
sional showers occur at other times of the year. THEAF), which was earmarked for mining operations in
weather becomes gradually drier from May to Septen?010. Five strip transects each of 100 x Swere ran--
ber with the highest temperatures being record durirfPmly located within this area (EAF) and marked with

August (around 34.8° CYhe mean annual temperaturePolythene tags (Figure 4)Systematic sampling of both
in the Puttalama area is 29.6° C with a minimum oflants and animals were then conducted along the marked
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documented through direct observations and calls, and
through indirect methods such as the presence of foot-
prints, scat and other signs throughout the quarry site.
Butterflies, which are an important group of insects found
in rich abundance within the quarry site, were documented
through observation, while hand nets were used to capture
individuals when necessary for the purpose of identifica-
tion. Theraphosid spidergere recorded by searching tree
holes and leaf litter during both day and night. On some
instances tree holes were slashed to locate spiders and
geckos. Species lists were then constructed separately for
each of the different taxonomic groups surveyed.

Identification of species

Figure 3. a) Original forest cover clerin@,) Driling ~ Many keys were used for the purpose of identification of
works by using heavy machine3,Large scale mining taxa. The vertebrates and invertebrates were identified and

area for limestoneg) Newly established mining area classified using well known and most recently published
field guides, e.g. Dutta and Manamendmachci (1996),
de Silva (2009) and Manamendiaachchi and Pethi-
yagoda (2006) for amphibians; Bauetr al (2010a and
2010b), De Silva (2006), Das and de Silva (2005), de Sil-
va (1990),Praschaget al (2011), Somaweera (2006), So-
maweera and Somaweera (2009) and Whitaker and Cap-
tain (2004) for reptilesHarrison (1999), Henry (1998),
Kotagama and Wijayasinha (1998), Kotagaret al
(2006), Rasmussen and Anderton (2005) and Wijeyeratne
et al (2007) for birds; Weerakoon and Goonatilake
3KLOOLSYV IRU PDPPDOV
Gamage (2007)Perera and Bambaradeniya (2006), Wo-
odhouse (1950) and Kunte (2006) for butterfiles; Ashton
et al (1997),Dassanayake and Fosberg (19891), Das-
sanayakeet al. (19941995), Dassanayake and Clayton
Figure 4. Sketch of the sampling site and transects in(1996:2000), Gunatilleke and Gunatilleke (1990) and Se-
proposed extension in Holcim limestone excavationnaratna (2001) for floral classification. The lists of threate-
site (Eluwankulama Aruwakkalu Forest). ned species were based on the most recent national Red

List (IUCN-SL and MENRSL, 2007).
areas. Each transect was surveyed for around 1 hour

and surveys were conducted both during the day and & apture and translocation of species

night. Additionally, the plants were systematically Rescue operations were also conducted during both day
surveyed over a total extent of 250C mithin the  and night. Many animals were rescued both during the
study area. The basal area, relative abundance, amodiversity assessment and during additional days dedi-
frequency of occurrence of different tree species wergated solely for rescue operations. The special rescue op-
recorded, to calculate the Important Value Index (IVI), erations enabled the capture and removal of as many ani-
which indicates the total contribution made by eachmals within a short space of time. Butterflies were cap-
species in determining the structure of the plant comtyred using hand nets. Animals collected in the pitfalls
munity. The basal area index was also calculated foyere also rescued. All captured animals were carefully
each species using the girth at breast height (GBH) igllected into plastic containers and safely translocated to
trees. For both flora and fauna, opportunistic observathe Sethtavilluwa area and released in the vicinity of simi-
tions were also conducted within the entire quarry sitejgr microhabitats and in unexposed areas. Identification of
Considering the fauna, the amphibians, reptiles andyjtable habitats was based on a separate study carried out
ground dwelling invertebrates were primarily surveyedpy |UCN Sri Lanka country office prior to the present
using the Visual Encounter Survey methd@ump  study (IUCNSL, 2008). The abandoned quarry pits (EAF)

and Scott, 1994Magurran, 2004) conducted at night ere rehabilitated by Holcim using plants uprooted during
with the aid of headlamps and torches and the Quadsxcavation.

rate Cleaning Method (QCM), where the litter is sys-

tematically cleared and searched whilst overturning

logs and stones conducted during the day. Addition—RESULTS

ally, two pitfall traps were placed along each transectrjoral species richness and abundance

and were checked twice a day for trapped animalsa total of 41 trees (38 genera) and scrub species belonging
Road kills and data on animals killed by villages wereto 24 families were recorded in the area (Appendix I). The
also used as additional sources of information. Thesegetation in the study area mainly consists of the typical
avifaunal data were collected using sightings and callgiry mixed evergreen forest dominated by the two species
along transects marked for the flora. Mammals wereviimusops hexandra(Palil) and Drypetes sepiaria
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