multiple-use management plans to address this range of issues requires a
number of different types of information.

Box 3: Sets of information needed for forest
management planning

. Physical features: location; area; altitude; topography and drainage;
infrastructure (including villages); climate.

. Biological resources: biodiversity; abundance and yields of commer-
cial species.

. Social, policy and legal framework: the population density, with an

assessment of the proportion and distribution of indigenous, local and
recently arrived groups; patterns of forest use by different groups; and
national and traditional laws relating to land ownership, forest use and
management, and their effectiveness.

. Economic context: what economic policies and market forces
are influencing the rates at which different forest resources
(including forested land) are being used?

It is the responsibility of those carrying out biodiversity surveys to pre-
sent their results in a form that can be understood by people interested in
managing the forest (not just technicians and scientists), so that social,
economic and biological information can be integrated, and the information
understood by local people, government and private enterprise.

The results also need to show the links between the details of forest
resource availability, and the bigger picture of national or regional patterns of
forest use and national development. Survey questions should be guided by
information from household surveys on patterns of forest use, and market sur-
veys of commercial patterns of use, road-side sales, bushmeat markets, and so
on (see section 2.6). The links between in-forest and out-forest data collection
need to be carefully considered.

2.3 Research into forest biodiversity

Carrying out the forest surveys described in this manual will help identify
research needs, and the results of these surveys should also provide the first
steps in answering many research questions. Although time is one of the
greatest restrictions on surveys, it is important to note that data becomes more
robust as it accumulates over days, weeks, months and years. This manual
focuses on getting started, so that the presence/absence of species can be
assessed, and the relative abundance of some of the commoner and



more conspicuous species gauged. For more thorough ecological monitoring,
poor visibility in forests requires that a great deal of time and effort be expend-
ed before reliable results can be obtained (e.g. Walsh & White, 1999; Plumptre,
2000; White & Edwards, 2000).

Perhaps one of the most important constraints to gathering useful infor-
mation for multiple-use management is that inter-disciplinary research teams
are few, and there has been little investment in developing research or survey
methods that integrate biological, social and economic information. This is a
key area of research that needs to build upon the foundations laid by ethno-
biological and socio-economic studies, so that the interests of different stake-
holders can be included in planning processes. This is especially true for those
indigenous and local communities that already possess a wealth of knowledge
about biodiversity and its management.

There are precedents for carrying out participatory forest surveys, where
local specialists plan and implement surveys, in collaboration with other parties,
to agree on resource abundance, or to monitor patterns of forest use. Indeed,
programmes for training ‘para-taxonomists’ have been developed, in which
local experts are given training which enables them to integrate their knowledge
with scientific and technical information. In this context, it is important that all
fieldwork conforms to international standards on ethical and legal practice in
the field (see below), respecting local knowledge.

Immediate priorities for applied research include developing survey
methods that can be used for rapid, problem-oriented inventories and monitor-
ing. One of the subsidiary aims addressed in this manual is to focus attention
on the need for more biodiversity information to be incorporated into
Environmental Impact Assessment (EIA) checklists for forests in Africa. To
date, little has been done to develop biodiversity criteria or indicators that can
be used to assess or monitor impacts of road-building, agriculture and other
developments on forest biodiversity in adjacent areas.

While answering these pressing management questions, pure research
into forest biodiversity continues to be vital, and many of the summary state-
ments about ecology that are made in the chapters that follow are based on
long-term and meticulous research efforts. Furthermore, the information accu-
mulated at long-term sites, with well-studied populations, is essential for cali-
brating results from rapid surveys with known population figures. We still need
research to understand what controls plant and animal population densities,
and what elements of plant—animal interactions are central to maintaining
healthy forest ecosystems. In addition, continued research in the field of
taxonomy is necessary to ensure that accurate and consistent species names
are attributed to field records.
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2.4 Ethical and legal standards

Whether field activities are short or long-term surveys, and whether car-
ried out by national or visiting scientists, international standards of ethical and
legal practice need to be followed (e.g. Fauna & Flora International, 2000).
These have been compiled by a number of institutions, especially those con-
cerned with anthropological work, and the reader should refer to the full texts if
there is any uncertainty about planned actions. In general, care needs to be
taken:

e to ensure that official research permits, including collecting permits

and equipment import licences, have been provided, and that a
sponsoring national institution has approved and supports the pro-
posed survey work. Also ensure that any products that arise from
the work (including reports, books, scientific papers, films, etc.)
acknowledge the sponsoring institution, and provide copies to them
and other government departments.

e to endeavour to work with and through local institutions, building
from their capacity and taking their advice. Wherever possible con-
tribute to building local capacity. When employing local field assis-
tants ensure that local labour codes are respected.

e to collect animal specimens in a humane and ethical manner, with
as few specimens collected as necessary to satisfy scientific needs,
and with the absolute minimum amount of pain or suffering inflicted
upon the animal.

e to take account of beliefs, customs and rights of local communities,
and guard against the appropriation of their intellectual property.

2.5 Preparations

Successful surveys require careful planning and preparation. In particu-
lar, you must think carefully about the purpose and objective of your survey, as
this will determine the information that you need to obtain, and thus the
methodology that is most appropriate. In addition, before you start surveying,
you need to think how the data will be analysed. This is vital in order to
develop an appropriate sample design. Although detailed discussion of data
analysis is beyond the scope of this manual, some simple considerations are
provided to help you ascertain whether the chosen method will prove useful for
statistical analysis.

Tips on identification are provided in each chapter. However, it is well
worthwhile spending some time in museums inspecting skins, perusing field
guides, and taking opportunities to visit field study sites. Through all of these
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methods, and by speaking to knowledgeable people, it is a good idea to start
compiling a species list for the forest sites, or general regions, that will be
visited.

Besides general reference books, atlas projects can provide very useful
indications as to the possible occurrence of a species in a particular area. For
example, bird atlas projects are underway or completed in a number of coun-
tries (for example, the whole of southern Africa, Kenya, Tanzania and Uganda),
and a list of species recorded for a particular atlas square (or point, in the case
of Uganda) can usually be produced on request to the coordinators.

As well as being able to identify particular species, many of the survey
methods described here rely on accurate estimation of distances. It is very
important to practise distance estimation before you start your work. If you are
using a cut-off point of 25m, for example, go into the forest and estimate this
distance, then measure to see how accurate your estimation was. Continue
practising until you can estimate this distance reliably in this habitat. Indeed, it
is important to practise this in a similar vegetation type to the transects; dis-
tances appear very different in the open when compared to dense forest, and
stride lengths tend to become much shorter when hopping over logs, running
away from driver ants, or wading through a swamp. It is crucial that all those
who are counting are accurate in their distance estimation.

The latter point, namely the discrepancies that result in distance estima-
tions as a result of people judging distances differently (see Mitani et al., 2000),
argues well for the use of an optical range finder. The reliability and accuracy
of optical range finders has made them an invaluable tool in the field, all the
more so because all transect methods assume distances are exact. It takes lit-
tle time to learn how to use an optical rangefinder properly, and they generally
are inexpensive given the costs of a survey.

Survey equipment

Although each chapter makes reference to special equipment and/or
personnel necessary to conduct the individual survey methods, there is some
basic equipment that is common to all surveys and may be considered as
essential items to be carried into the field. It goes without saying that suitable
clothing, footwear, field bags and camping equipment are basic necessities.

. notebook (with plastic bag for rain protection): many people prefer
to use a loose-leaf binder, so that only the notes for a particular
field session are taken to the field. Previous notes can then be kept
elsewhere for safety, and photocopied as soon as one returns from
the field session. The importance of keeping duplicate records
(either by using carbon paper in the field, or by photocopying), or of
backing up information electronically, cannot be over-emphasised.
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The advent of hand-held computers or personal data assistants
(PDA’s) appears set to revolutionise data input/collection.

data recording sheets or forms: these can be designed and
photo-copied in advance, or simple formats can be reproduced
daily in a notebook or binder.

topographic maps of the survey area, on as large a scale as
available, and map of trails, footpaths, etc. if available (you may
have produced your own map from reconnaissance surveys).
prismatic compass (in a protective case): essential, not only for
making maps and determining survey routes, but also to help
teams return to camp if they get lost.

pencil/pen: propelling pencils, which need no sharpening, are most
convenient, or pens with waterproof (India) ink. Ordinary ballpoint
pens are NOT recommended for data recording: the ink is not
waterproof, and your data sheet or notebook will be a mess if it
gets wet.

torches (preferably six-battery) and headlamp for night-time work
(spare bulbs and batteries are essential).

watch and/or stopwatch (should be easy to read in dim light
conditions).

field identification guides: these are discussed in more detail
under the ‘Methods’ section of each chapter. Avoid the use of large,
cumbersome reference works (which are best consulted back in
the office/laboratory), and stick with lightweight, compact field
guides. A species checklist for the area (if available) is advisable,
or a preliminary list compiled from expected occurrences.
binoculars: these are the most essential piece of equipment for
surveys of larger mammals, and especially birds. Binoculars are
normally labelled as 7x30 or 8x40, and so on. The first figure repre-
sents the order of magnification, and the second the diameter of
the objective lens measured in millimetres. The larger the second
figure is, the greater the light-gathering potential of the lens. For
forest work, a wide field-of-view and plenty of light-gathering capac-
ity is best. The best magnifications are 7x and 8x; higher magnifica-
tions (10x) may allow you to identify birds in the treetops more eas-
ily, but will be less effective for more close-up work. The objective
lens should be at least x40. A telescope (mounted on a light-weight
tripod) is surprisingly useful for identifying treetop birds. Ideally,
both binoculars and telescopes should be weather-proof; if they are
not, then carry strong plastic bags for protection against rain (zip-
lock bags are useful if available).
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. photographic equipment: a good camera is often useful for taking
photographs of survey areas, different types of habitats, evidence
of human activities, captured or surveyed specimens, etc.
Equipment can range from inexpensive instamatic cameras that
provide basic records of survey areas or details of animals and
their signs, to expensive telephoto equipment for quality images
that can be used in campaigns to raise awareness and as
education materials. Different film speeds, an assortment of lenses,
a flash (for photography in poor light conditions), and a protective
bag are recommended. In addition, the increasing availability,
resolution and affordability of digital cameras means that they are
now a very valuable tool for specimen identification and for
permanent recording of habitats trapped in, and so on. A quick
digital image of each trap line (or specimen) is a cost-effective, or
at least a valuable, addition to written descriptions of habitat (or
specimens).

. optical (or laser) range finder (for estimating distances).

. (optional): Global Positioning System (GPS) for recording the
start and end of transects, or positions of point counts.

o a first-aid kit (see below).

There is, as they say, no substitute for experience, and if you have not
conducted many surveys it is important to try to have in your team experienced
surveyors to help you.

2.6 A note on market surveys
and questionnaires/interviews

Although not discussed for each group, there are two additional survey
methods which have great relevance for surveying African forest vertebrates:
market surveys and questionnaires/interviews.

Local markets can produce some interesting information about the local
fauna, especially for general surveys. This is especially so for vertebrates in
West and Central Africa, particularly in light of the boom in the bushmeat trade.
In many markets there are stalls selling dead mammal species such as small
antelope (particularly duikers), monkeys, chimpanzees and gorillas, pangolins
and rodents, especially canerats (or grasscutters, as they are known in West
Africa). However, determining the origin of market carcasses is often very diffi-
cult, especially for smoked meat that has been trucked a long distance and
been through the hands of a number of intermediaries.
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At the local level, even more important are interviews with local people
ranging from local farmers, and particularly those that hunt, to forest, wildlife,
national parks and other government officers. These people have considerable
knowledge about animals in the area where they live and work, but care must
be taken in verifying their verbal reports. For example, many villagers fail to
recognise animals from pictures in guidebooks, and misunderstandings can
arise through the misuse of local names, etc. Hunters, who tend to be most
knowledgeable, are often reticent on the whereabouts of their future bag. Only
clear descriptions and explanations, ideally from independent sources, should
be recorded, and these should only be added to the dataset after further verifi-
cation.

Having noted the limitations of market surveys and interviews, which can
only be overcome through several months of field work, much information on
forest animals’ ecology, population status and levels of threat can be obtained.
This has been done effectively for forest animals in: Sierra Leone (Davies &
Richards, 1991); south-east Nigeria (Angelici et al., 1999); Democratic
Republic of Congo (Dupain et al., 2000).

2.7 Health and safety

Survey work involves many health and safety risks, including injury,
infection, and disease.

Safety precautions during observational surveys are largely common
sense, and include wearing the correct clothing and using the right equipment,
and, if possible, working in pairs rather than alone. When doing any kind of
work off well-used trails, ensure that you have a GPS or compass, and a map,
and that other members of the team know where you are working. Good survey
management dictates that a basic first-aid kit is carried along on field work at
all times, that everyone knows where the first aid equipment is, and that every-
one knows how to use it. Discuss possible problems with medical experts
before starting the expedition so that the first aid kit is correctly and
appropriately equipped.

Working with large mammal species, like primates, ungulates and carni-
vores, carries with it obvious risks. Be constantly on the alert and aware of your
surroundings, being careful not to become so focused on a particular bird or
reptile that you lose awareness of other, more dangerous wildlife.

Handling small mammals, herptiles and birds also carries the risk of
infection from disease or ectoparasites. Protective gloves and a surgical/face-
mask may be necessary depending on the type of work being done. Always
wash your hands thoroughly after handling any animals.
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A wise precaution before undertaking any survey work is to get injections
against tetanus and rabies. This may require more than one injection, so allow
time for the full course before the fieldwork begins. Similarly, courses of anti-
malarial tablets often need to be started several days before departure (and
should be continued for several weeks after leaving the malaria area).

Additional notes on health and safety, where relevant, are provided in the
individual chapters.
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3. Amphibians and reptiles:
the herptiles

Kim Howell

3.1 Biology

Herpetology is the study of amphibians and reptiles, and these two
groups will be collectively referred to as herptiles in this chapter.

Amphibians (Class Amphibia)

The best known amphibians are the anurans, the frogs and toads, of
which there are about 161 species in East Africa, supplemented by about 10
species of apodans or caecilians (legless forms) found in forests in Kenya and
Tanzania; there are about 600 anurans and 22 species of caecilians known
from the continent. Apodans live mostly in moist soil, and emerge only after
heavy rains, and, although the same can be said for many anurans, our discus-
sion of survey methods focuses on frogs and toads, excluding the few species
which are entirely aquatic. Furthermore, the assessment of larval forms is only
briefly addressed; this topic is covered in more detail by Heyer et al. (1994) in
their detailed review of amphibian survey methods.

Most frogs and toads are extremely seasonal in their reproductive
behaviour. In drier periods, many seem to simply disappear; they seek shelter
where they will not be exposed to desiccating conditions, and are not seen or
heard during the daytime or at night. However, during the rainy season(s)
amphibians emerge and become much more active. They may still remain rela-
tively hidden during the daytime, but at night male frogs and toads of many
species produce loud vocalisations that serve to advertise their presence in
order to attract females and also to defend their territories from other males.

17



Reptiles (Class Reptilia)

It is mostly the snakes and lizards that occur in forests, though terrapins
may be associated with wetlands in forests, and tortoises are occasionally
found at the forest edge. These come from the following groups of reptiles:
lizards (including geckoes and chameleons); snakes; amphisbaenians (or
worm-lizards); chelonians (marine turtles, freshwater terrapins, and terrestrial
tortoises); and crocodiles. In sub-Saharan Africa, the approximate numbers of
species for these groups are as follows: chelonians (excluding sea turtles), 26;
lizards, 680; amphisbaenians, 66; snakes, 466, and three species of
crocodiles.

Much of our knowledge of reptile distribution in forests is still rather limit-
ed, being restricted to preliminary species lists. For example, in Tanzania at
least four species of lizard and two snakes new to science have been found
within the past few years (Broadley, 1994, 1995a,b; Broadley & Wallach, 1996;
Pasteur, 1995) and more surveys are needed. Reptiles are found from below
the soil level to the tree canopy, so there are a variety of forms ranging from
the fossorial to the arboreal.

3.2 Management issues

Worldwide, amphibians seem to be declining for poorly understood rea-
sons (Wyman, 1990). Recent research indicates that two cases of frog mass
extinctions in rain forests are a consequence of fungal pathogen attacks
(Berger et al., 1998), and elsewhere tadpole deaths from fungal attack have
been linked with climate change and ultra-violet radiation (Kiesecker et al.,
2001). We do not have data on the impacts of pesticides, but given the
increasing use of agrochemicals, and the general increase in aquatic pollution,
there is a need to monitor the levels of pollutants in the environment as well as
in the tissues of amphibians.

As in other groups of vertebrates, there seems to be a basic split
between non-forest and forest species, and there is also a distinctly forest-
dependent element that does not occur outside closed forest (e.g. Howell,
1993). The forest-dependent amphibians are vulnerable to forest alteration
and/or clearance, and are under threat in many parts of Africa. We do not yet
understand the physiological reasons for the dependence on forest, but the
number of hiding or retreat sites is a possible critical factor in limiting tropical
forest anuran populations (Stewart & Pough, 1983; Howell, 1993), especially if
forest quality is altered, and/or forest patch size decreases.

It is worth noting that this chapter focuses largely on amphibians which
are forest dwellers, and which make use of temporary pools for breeding, or
which are independent of free water for reproduction (e.g. Nectophrynoides
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spp. toads, Arthroleptis spp. frogs, the bush squeakers, and some microhylid
frogs). However, recent studies have shown that even savannah species that
breed in seasonal wetlands rely on forest as a dry season refuge.

Aside from local extinctions of forest-dependent amphibians and reptiles
as a result of forest loss and degradation, the isolation of once continuous pop-
ulations can be another problem. At present, no data exist as to the long-term
effect of such isolations. A corollary to this is that areas of degraded forest may
effectively become a means by which non-forest dependent species can
invade; this already has occurred in many places along forest roads. In Africa,
the paucity of information makes it difficult to develop predictive models for the
abundance of amphibians and reptiles based upon capture data and measures
of habitat quality.

As many species of forest-dependent reptiles (and a few amphibians)
are sought after by collectors for the live animal trade, there is a particular
need to be aware of this pressure, especially on populations in already isolated
forests, or near sites frequented by visitors. Commercial collecting, for example
of chameleons, should be discouraged in such places. The larger reptiles
would appear to be relatively long-lived, and intensive commercial collecting in
a small area may have significant effects on populations.

Amphibians and reptiles form an important part of the forest ecosystem,
where they are significant predators on invertebrates as well as smaller verte-
brates, and they themselves are important food items for birds and mammals.
This also applies to large snakes (whether venomous or not), which eat many
rodents, and can therefore also be beneficial to villagers.

A management issue peculiar to snakes is that because some of the
larger, more conspicuous species are venomous and potentially dangerous to
man (see section 3.5), snakes in general are often regarded as harmful, and
killed. In fact, relatively few species of snakes are dangerous to man, and it is
important for managers to be aware of this, and also to educate others that it is
not necessary to kill all snakes. This will undoubtedly encounter cultural resis-
tance where snakes, and other herptiles, are part of local peoples’ belief
systems.

3.3 Methods

General

Our lack of knowledge about most forest herptiles means that current
surveys deal largely with the building up of species lists, rather than indices of
abundance or population studies (e.g. Broadley & Howell, 1991; Drewes &
Vindum, 1994). Efforts have been made, in West Africa (Barbault, 1975) and in
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eastern Africa (e.g. Western, 1974; Kreulen, 1979), to estimate populations of
reptiles, but these have usually been of large and/or conspicuous species in
open, drier habitats.

There are, therefore, few standard methods that have been used to
quantify amphibian and reptile populations. Those that have been used in
Africa have dealt with forest, leaf-litter-dwelling anurans and reptiles in
Cameroon (Scott, 1982), or anurans in open areas such as small seasonal
breeding ponds (Bowker & Bowker, 1979). No satisfactory methods have yet
been developed to sample the arboreal tree frogs, the fossorial apodans, or
canopy-dwelling reptiles that are the focus of this chapter. Chameleons, for
example, are hard to detect during the daytime and are best surveyed at night
(e.g. Broadley & Blake, 1979; Jenkins et al., 1999), while snakes are very
mobile and also difficult to detect. Studies of populations of anuran larval popu-
lations also appear to be lacking in East Africa.

Identification

A number of useful references and field guides are available for identify-
ing amphibians. Frost (1985) edited a world list of amphibian species that
serves as a basis for national and regional lists; in addition, African tree frogs
are covered by Schiotz (1999). Other African national lists include: Stewart
(1967), which provides a general introduction to some of the species found in
eastern Africa; Rodel (2000), which covers many savannah species in West
Africa; Fischer and Hinkel (1992), which describes Rwandan forms; Passmore
& Carruthers (1995), covering South African frogs, many found in open habi-
tats; Pitman (1974) which covers the snakes of Uganda, and Lambiris (1989),
which gives useful general information on the biology of many species in
Zimbabwe, including drawings of the tadpoles. At least two of the newer guide-
books feature CD-ROM recordings of frog vocalisations (Passmore &
Carruthers, 1995; Rodel, 2000), which allow species identification without the
need for specimen collection.

Field guides currently available for reptiles are Branch (1998), which cov-
ers southern Africa and includes many common woodland (but not forest)
species found in eastern Africa; MacKay & MacKay (1985), which gives details
on how to identify venomous snakes in East Africa; and Broadley & Howell
(1991), which provides a key and annotated list of species for Tanzania.
Spawils et al. (2002) will provide coverage for East Africa, including Rwanda
and Burundi. Older references include: Spawls (1978), which lists snakes of
Kenya, and Schmidt & Noble’s (1919-1923) recently reprinted descriptions for
West Africa. Glaw & Vences (1994) should prove useful to anyone conducting
surveys of Madagascan herptiles.
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3.3.1 General surveys

When visiting an area for the first time, either to begin building up a
species list, or to carry out a rapid assessment of sites for future studies, a
general survey can be carried out to gather basic information.

General surveys provide at least a minimum of information on species
which may be present in an area. It is usually after a general survey has been
conducted and unusual and/or interesting species found that more detailed
studies are conducted. In most cases, a general survey will be done over a
short period of time using qualitative rather than quantitative methods of sam-
pling and with little or no strict sample design. Nevertheless, general surveys
are a useful way to involve local residents in participating in activities and win-
ning their good will and confidence; they often have a detailed local knowledge
of particular species or habitats, and without their assistance a survey will usu-
ally fail to detect even common species which may be present.

Equipment

e cloth bags (various sizes — 80mm x 500mm to 140mm x 1000mm)
plastic bags for specimen collection

e short handled rake or hoe for turning stones, logs, etc.

e gardening gloves

e snake tongs or grabbing stick (for picking up and handling snakes)

e a shorter type of grabbing instrument (like artery forceps) for
grabbing small snakes, or controlling the heads of larger ones that
have been grabbed or pinned down with a larger stick

e lizard noose (a loop of string held on a stick which permits you to
slip it over the head of a lizard)

e catapult for collecting specimens from the canopy

e Weighing scales

Site selection and procedure

i) It is necessary to take a number of different approaches during a gen-
eral survey in order to establish whether amphibians and/or reptiles are pre-
sent. During the daytime, surveying under relatively dry conditions, you should
search hiding places, such as inside rotten logs, under bark, in leaf-litter at the
base of trees (especially between tree buttresses), and in any tree cracks or
holes. Old pit sawing sites in the forest, with the associated moist sawdust and
rotting stumps and planks, have also proved especially productive. For micro-
hylid anurans, crevices in road cuts and banks of soil should also be searched.

i) More and more emphasis has recently been placed on the need to
sample not only adult amphibians, but also the larvae (e.g. frog and toad
tadpoles). For many African species, these have not yet been described, and in
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many cases the adults may no longer be in the area, leaving only the tadpoles
as evidence of the species’ presence. There is thus a need to sample tadpoles,
catching them with simple nets (mosquito netting sewn onto a small wooden or
metal frame is fine for non-quantitative methods), seeking them in aquatic veg-
etation and under rocks and logs in pools where they like to hide. The eggs of
amphibians can also be diagnostic of a species, and these should be collected.

iii) It is useful to raise the tadpoles, from eggs if possible, in order to
monitor their features as they develop, and eventually identify the species once
the larvae have metamorphosed into adults. This involves keeping tadpoles in
jars; many are filter-feeders and will survive on the water from the collecting
site, as long as it is regularly changed. Each larval developmental stage should
be collected and stored in 10% formalin solution, with careful labelling. An alter-
native is to collect from the site over a period of time that allows all stages of
development, from egg to adult, to be collected. However, either method is time
consuming, and may not be feasible during short survey visits. A more detailed
and quantitative approach to estimating tadpole densities is given by Heyer et
al. (1994).

iv) Night-time surveys for amphibians, and perhaps some geckoes,
involve listening for (and making tape recordings of) vocalisations, and visual
searching of suitable resting sites with headlamps and torches. Streams that
flow through forests can be sampled using both pit-fall traps, as well as audio
transects (as long as the background noise of rushing water does not block out
the frog vocalisations). Remember that while some frogs and geckoes live on
the forest floor, others are found at varying heights, at least up to 5m, on trees.

v) Reptiles can often be collected in similar situations to amphibians,
namely under rocks, the bark of trees, and so on. They may also be seen
basking on and above the ground. Indeed, it can be helpful to place sheets of
metal, wood and cardboard besides tracks and roads to attract reptiles. Night-
time collecting is also required for some snakes, geckoes (none of the east
African species give loud vocalisations), and chameleons; the latter are often
visible when asleep, clinging to vegetation at different levels above the ground.
Be especially aware of the need to collect fossorial and burrowing forms, such
as blind snakes and legless lizards — these are seldom sampled and poorly
known. It is important to realise that general surveys are likely to under-repre-
sent the larger species, such as ridged or grass frogs (Ptychadena), and some
tree frogs.

vi) Indirect methods may be employed to detect the presence of a
species, such as through information from local inhabitants (indigenous/local
knowledge) and by examining the faeces/scats from some predators. The
identification of reptile bones in owl pellets, and prey remains of large raptors,
especially crowned eagles (see Msuya, 1993), as well as reptile and amphibian
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remains in mammal faeces, may all provide information on the presence of a
species (see Yalden, 1977). This is important in the case of apodans and leg-
less lizards that are often not detected by conventional trapping but may be
prey items of larger snakes.

vii) Information gathered during these general surveys could be used to
stratify a large area into separate zones with characteristic differences (e.g.
marshy; woodland; near rivers) that influence herptile distribution and abun-
dance. Thereafter, longer surveys and studies may be carried out in each of
the various zones so that a full picture of the herptiles in a forest region is
obtained.

Recording

i) Record each individual animal and its species name (Form 3.2). If you
do not know its name, then call it ‘species a’, etc.

ii) Take the standard measurements for each specimen along with any
geographical and habitat information. General data required is similar to that
collected for small mammals (section 4.4), with some obvious differences. In
particular, some additional notes and measurements should be recorded
including snout length (in the case of reptiles), iris colour/shape, and any other
notes on anatomy, such as eyes (e.g. protruding) and feet.

i) Detailed notes need to be made of the colouration of the animal, sup-
ported, if possible, by colour or digital photographs (some people prefer to take
these after the animal has been anaesthetised). Colour is a key feature in the
identifications of amphibians, and once immersed in preservative the bright
colours often fade to brown or white.

iv) Collect and preserve voucher specimens (see section 3.4)

Advantages/limitations

The general survey technique continues to yield important information in
East Africa, but is best used in conjunction with some of the following tech-
niques such as pitfall traps and litter searching. Unfortunately, it does not pro-
vide information concerning populations, and it is difficult to quantify the results
obtained from this type of collecting survey, especially given seasonal and
annual variation.

3.3.2 Drift fences and pitfall traps

This is a method that has been employed recently for sampling small
mammals in forests, and has been shown to be especially effective in sampling
leaf-litter frogs of the genus Arthroleptis, as well as Bufo toads and forest floor
lizards.
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The basic principle behind this trapping method is that animals on the
forest floor encounter a barrier termed a ‘drift fence’ which causes them to drift
into the trap. Rather than cross the fence, burrow under it, or break through it,
they take the route of least resistance by moving either right or left and follow-
ing the fence — which leads them to drop into a pitfall trap.

A variety of patterns of arrangement for the bucket pitfall traps have
been used, with varying degrees of success (see Bury & Corn, 1987).
Presented here is the simplest arrangement: a drift fence in a straight line,
termed here a ‘pitfall line’ (Fig. 3.1), using 20-litre plastic buckets for the pitfall
traps and plastic sheeting for the drift fence.

Fig 3.1: Drift fence and pitfall trap
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Equipment

eleven plastic buckets (size: 20 litre), or any reasonable alternative
which is sufficiently wide to prevent animals jumping across, and
sufficiently deep to prevent them jumping out (for example, large
empty tins). It is important to use containers that are readily avail-
able. The buckets should have covers so that they can be closed in
rainy weather or when they cannot be monitored.

plastic sheeting (length: 55m). This may be transparent or coloured;
if the latter, black is likely to be a better choice, since bright colours
may influence the catchability of some species. The exact height
and thickness are not critical and may be determined by availability;
plastic sheeting is often sold as a roll of open-ended tubing in
approx. 0.5m widths, so this can be cut and used as a single thick-
ness. Locally available alternative material may be equally effective
(e.g. polypropylene gunny sack material, etc.).

wooden stakes to support the plastic sheeting.

staple gun and staples for attaching sheeting to supporting stakes
(alternatively, you can punch holes in the sheeting and tie it to the
stakes, but this requires much more time).
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e a hoe and pick suited to cutting through roots.
e measuring tape or string of measured length.

Site selection

Moist or low ground is usually a good place to trap, especially at the
bases of valleys, but try to set pitfall lines in a variety of situations and habitats
for comparison. Remember that altitude is an important variable in the distribu-
tion of amphibians. For comparisons to be made, the same method should be
used at each sample site.

Procedure

i) Configuration of trap lines: each trap line is 55m long, with buckets
placed every 5m. Thus, with one bucket at the beginning and one at the end,
the total number of buckets is 11. There is nothing sacred about using a line
55m long, and you can always use a shorter line depending on local circum-
stances, but it is best to try to standardise the length and set-up so that you
can compare catch rates between different sites.

i) Each bucket is sunk in the ground so that the upper rim is equal to, or
slightly below the ground-surface level. This is very important; apparently, few
animals will climb a mound of soil at the edge of a bucket, whereas if the
bucket is level with or slightly below the soil surface, they readily fall in.

i) The plastic drift fence is erected so that the line is continuous from
the first to the last bucket in each line. The fence should pass over the centre
of each bucket. The best way to keep the plastic erect is to drive stakes into
the ground along the drift fence and then to staple the plastic sheeting to the
stakes. A stake is needed on either side of each bucket, and then at least four
to support the area of plastic sheeting between consecutive buckets. The line
does not have to be straight, and probably will have to curve in places in order
to avoid trees, large rocks, and other obstacles.

iv) It is important to clear away vegetation that gets in the way of the
plastic drift fence. The plastic sheeting must rest flush with the ground; if vege-
tation props the bottom open, animals will move underneath the fence. Once
the fence is in place and properly stapled, it is time to mound up a little soil on
both sides of the fence (to further inhibit animals from pushing underneath).

v) It is good practice to number each separate pitfall line, and then, with-
in each line, number each bucket. This is best done with flagging tape attached
to a nearby stick. Try to map the pitfall line exactly using a GPS (Global
Positioning System) or use longitude and latitude coordinates to allow survey-
ors to come back to the exact spot and repeat the sampling. You also may
wish to establish permanent markers indicating the sites of your pitfall line.
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vi) Remove litter such as leaves and soil from buckets daily. Check
buckets regularly for stones or branches that may have fallen in as these may
allow animals to climb out. To ensure rain water drains from buckets, puncture
the bottom of each, and the sides if necessary (this also reduces the attractive-
ness of the buckets to local residents!).

vii) Important note: When checking pitfall lines in early morning and late
afternoon or at dusk, or any other stage when the light is deteriorating and visi-
bility is poor, always use a torch when examining the contents of the pitfall
buckets. Scorpions, centipedes and venomous snakes may be in the bucket in
addition to the frog you are about to pick up. Look carefully before you put
your hand in the bucket!

viii) After you have finished your trapping regime and removed the pit-
falls and drift fence, fill in the holes that were dug for the buckets. This ensures
that no animals will accidentally be trapped and no larger animals will injure
themselves when walking in the area. This will also enable the site to recover
quickly, an important point if you wish to sample the same area at another time.

Recording

i) Detailed notes should be kept on local habitat, soil type, amount of leaf
litter, ground cover, etc. for each pitfall line (Form 3.2); those describing the
exact surroundings of each bucket may also be taken.

ii) The number of animals captured per night in each bucket should be
carefully recorded; these data can then be combined to calculate the trap suc-
cess of each pitfall line. It is important to record from which bucket each animal
came, rather than recording just catch per line. This permits later analysis,
which may indicate which features of the microhabitat are related to the
capture of particular species.

iii) Information on captured species should be recorded on the standard
form (Form 3.1).

Data analysis

i) Most general survey work involving pitfalls will simply record trap suc-
cess, i.e. how many captures per number of (bucket) trap nights. This may then
be compared with similar trap success for other types of traps, such as break-
back traps in the cases of small mammals.

ii) Trapping success of pitfall lines at different elevations, or in different
habitats, may also be compared.

iii) If adequate data are kept over a long period of time, it may also be
possible to study microhabitat features by comparing trap success of buckets,
for example, which are located near fallen logs and those which are not.

iv) Simple graphs can be plotted of cumulative number of species (CNS)
and cumulative number of individuals (CNI) against cumulative number of trap
nights. If the CNS curve flattens out by the end of the sampling period, with few
or no species added during the last nights of trapping, then sampling likely has
detected most of the species which are detectable using that method.
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Advantages/limitations

i) The advantages of this technique are that it is easily repeatable, can
easily be modified to suit local conditions, and can be used to sample mam-
mals, amphibians and reptiles simultaneously. It is also one of the few tech-
niques that can be used to sample apodans and burrowing reptiles that
occasionally emerge on the forest floor.

ii) It can be used as a non-destructive technique, and permits the mark-
recapture method of population assessment (see below). However, this tech-
nique only samples members of the forest floor community, and so will not
sample tree frogs, for example.

i) Occasionally, animals such as bushpigs or small antelopes may wan-
der through the drift fence, necessitating repairs. It is good policy to check your
pitfalls first thing in the morning, and then again in late afternoon. A quick check
an hour or two after sunset will also allow you to detect early arrivals, and
these can be removed so that they do not spend the night exposed in the
bucket; in dry, cold forest, some amphibians may perish overnight from dehy-
dration and/or exposure, thereby necessitating more frequent checks.

Fig 3.2: Drift net fence

A method of setting traps on walkways in the canopy. It involves
constructing a runway of mosquito mesh into which is sewed a funnel-shaped
bag — the funnel trap. The entire construction is then raised by means of rope
and pulleys into the canopy (see Vogt, 1987 for details and a photograph). This
method works on the principle that reptiles will make use of walkways to travel
through the forest canopies.
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Equipment

e plastic mosquito gauze (also called mosquito mesh or window
screen)

e galvanised wire

e metal cutting scissors or tin snips

e pliers and wire-cutters

o steel rods (diam: 5mm; length: 1m), two for each walkway

e pulleys (x 4); several walkways can be tied at different heights to the
same rope and pulley assembly)

e nylon or other non-rotting rope to fit pulleys

Site selection

This technique requires a site where the walkway will be touching as
many trees and branches as possible, but will still permit the use of pulleys to
raise and lower it.

Procedure

i) The basic feature of this method is a walkway made of plastic mosquito
mesh (window screen) (Fig. 3.3). Simply use this material in its standard width
(approx. 1m), and in 15-m lengths (or any other length you can conveniently
handle in the field). Metal wire (galvanised if possible to prevent rusting) is
threaded along the entire length of the plastic window screen on both edges; a
length of the same wire is also inserted crosswise at 1-m intervals. These
cross-wires serve to give support to the walkway. A 1-m length of steel-rod
(diam. 5mm) is tied at each end of the screening to ensure a flat entrance onto
the walkway.

ii) Two funnel traps (1m x 0.8m) are then constructed of 8mm x 8mm
galvanised wire mesh and are sewn onto the walkway using galvanised wire at
5-m intervals. The mouths of the funnel traps are as wide as the walkway, so
that any animal that moves along it is directed into the trap. A guide line of
string or rope is attached to both sides of each funnel trap; when the walkway
is raised to its desired height these can be pulled tight and tied to trees or
rocks to prevent it from inverting during winds and rains.

iii) Ideally, walkways should be used at three different levels on the same
set of ropes and pulleys: 3m, 10m, and 15m. The pulley system allows regular
checking of the traps. This is accomplished by lowering both ends of the walk-
way at the same time.

iv) The funnel traps should be checked regularly, ideally early morning,
midday, and late afternoon. Depending on the trap success and the size of
animals captured, it may be necessary to increase the depth of the funnel
traps, especially if large snakes are encountered.
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Recording

Information on captured species should be recorded on the standard
form (Form 3.1).

Advantages/limitations

Aside from climbing into trees and capturing by hand, this would appear
to be the only effective method for sampling species which live in the canopy,
or even just above ground level in the forest. However, it is labour-intensive
and requires much experience to perfect. Furthermore, care should be used
when setting and dismantling the trap; always have at least one and preferably
two other people present in case of falls and related injuries.

Fig 3.3: Forest canopy walkway frap

3.3.4  Snake trapping

Fritts (1988) developed a simple trap for snakes made of mosquito mesh
wire. The trap is baited with bird droppings or feathers, and might be effective
for arboreal species that feed on birds. Some snakes detect prey mainly by
olfaction, whereas others respond to visual stimuli. For this reason, it would be
necessary to experiment with different baits. This technique is aimed at assess-
ing populations of a particular species rather than for general survey work (Fig.
3.4). However, it has proved useful even without bait and it can be used as a
simple funnel trap for both lizards and snakes, and seems to work best when
placed along a natural barrier, such as a log, large rock, and other obstacles. It
might also be possible to use it with a drift fence, in an area with hard or rocky
ground which would be unsuitable for pitfall traps.
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Fig 3.4: Construction of a snake trap
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Steps in construction of a snake trap

A) make funnel from screening and cut 2.5cm — 5cm opening in apex
B) make cylinder by rolling over the screening and stapling ends;
C) insert funnel into cylinder and attach two cylinders together with plastic

screening

Site selection

Unless one is setting the traps in a particular grid or other arrangement,
traps should be set in spots which look likely to have sufficient cover to attract
the snake species which are to be trapped. For example, a trap set out in a
completely or relatively open area would probably be less successful than one
set along a natural barrier or hiding site, such as a fallen tree, a rock or a dead
log. Small mammal tracks and paths may also be used by snakes when hunt-
ing prey, and these might also make good setting sites.

Procedure and Recording

Information on captured species should be recorded on the standard
form (Form 3.1).

Advantages/limitations

This technique is labour-intensive and extremely time consuming.
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3.3.5 Capture, mark, recapture

When animals are captured (using one of the methods described above),
marked, and released, the population can be sampled again using the same
methods of original capture to estimate population size. The details of this
method are discussed in Heyer et al. (1994), and summarised in the next chap-
ter (section 4.3.5).

Individual marking of amphibians and reptiles has been done traditionally
by digital clipping: the number and position of digits clipped provides each ani-
mal with a unique number with which it can be identified if recaptured. It is
important to be especially careful in the use of methods involving mutilation,
and these should not damage the animal such that it is rendered incapacitated.

Other workers have used tags and even simply tied thread or elastic
bands around the waist of an amphibian to mark it (Muze, 1976), while for
snakes, particular ventral scales may be notched or clipped (Ferner, 1979). The
particular method of marking and numbering is carefully recorded in a note-
book, and the animal released (Ferner, 1979; Waichman, 1992).

Marking animals raises ethical issues, especially because much pain
and suffering may be inflicted upon individuals if great care is not taken, and if
appropriate methods are not used. Marking methods should therefore be dis-
cussed with experienced surveyors before carrying out fieldwork.

3.3.6  Forest litter plots

In this method, a measured area of 2m x 2m (or any convenient size) is
cleared of every bit of leaf-litter and the amphibians within the area identified
and counted. A portable ‘fence’ of plastic or metal may be used to enclose the
area for ease in sampling. Scott (1982) used this method to sample leaf-litter
anurans in Cameroon.

Equipment

e portable plastic or metal fence to help enclose the area to be
searched (made of corrugated sheeting or other material such as
plastic sheeting used in drift fences (see above), c. 15cm high by
1m long, or varying lengths)

e short-handled rake and/or hoe

e cloth/plastic bags in which to hold sampled animals

e spring balances (50g, 100g, 500g, etc.)

e tape measure (30m)

e preservation material for voucher specimens
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Site selection

Select sites to be sampled; these will depend on your reasons for sam-
pling. For a general survey, try several different habitat types within the forest,
such as dry, hilly; moist, valley; disturbed versus undisturbed, and so on. It is
important to adequately describe, using standard methods, the habitat and
microhabitat of the area searched. If you are attempting to compare different
sites or habitats, or to assess altitudinal differences or differences between
disturbed and undisturbed areas, then you may wish to randomise your sample
areas within a particular habitat type.

Procedure

i) Measure out the area to be searched and enclose with a suitable
‘fence’. Carefully search through the leaf-litter, using a small hoe or short-han-
dled rake to move the leaf-litter away from a patch of ground in case snakes,
scorpions, etc. are also present. Collect animals by hand and place in cloth
bags.

ii) It is best to sample as many sites as possible; it is likely at least 20
sites with animals present will be needed to meet the requirements of statistical
tests.

Recording

Information on captured species should be recorded on the standard
form (Form 3.1).

Data analysis

This method permits calculation of precise density figures. By measuring
mass it is also possible to calculate biomass per unit area. Depending on how
the sampling was done, it may be possible to compare counts made in different
habitats, at different altitudes, etc. Measures of standard error must then be
calculated to assess the reliability of population estimates.

Advantages/limitations

The method samples only small forest leaf-litter anurans; it is labour-
intensive and will usually require more than one searcher. In some forests,
herptile densities may be so low as to make assessment by this technique diffi-
cult. Microhabitat requirements and/or seasonality factors may result in situa-
tions arising in which an area sampled may yield no herptiles, while a plot
immediately near that one might have high numbers. Thus, it is generally
unsuitable for a species with extremely narrow microhabitat requirements.
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3.3.7 Time-constrained searches

In a time-constrained search, the observer attempts to exert a continu-
ous sampling effort over a particular area or transect for a limited period of
time. For most reptiles and amphibians, this method is difficult to use because
some are extremely cryptic when not calling, and many hide under vegetation.
Nevertheless, this technique may prove useful when animals are conspicuous,
such as at breeding aggregations.

Equipment
e stopwatch (or watch which indicates seconds)
e plastic/cloth bags
e collecting and preserving material

Site selection

Unless you are using a randomised approach, then in practice the
observer picks what would be regarded as a ‘typical’ situation, site or habitat. If
you are sampling an entire study site, then there is a need to identify all of the
major habitat types present. These need to be characterised using standard
methods of habitat and vegetation description.

Procedure

i) Determine an area that is going to be surveyed, and then set a block
of time (5—25 minutes), during which full concentration can be maintained for
searching (in a standardised way). Take rests between search blocks (5 min-
utes or so). The observer should move slowly along survey transects and other
paths, making every effort to look all around, up and down.

ii) Heyer et al. (1994) describe a procedure for time-constrained searches
of amphibians, and note that variables such as time spent on the survey, and
using each collecting technique, number and experience of fieldworkers, topog-
raphy and size (area) of site to be surveyed, local weather and climate, sea-
son, date and time of day all need to be considered and controlled for.

iii) For amphibians, the most efficient time to survey is usually at night. It
is useful, however, both in the interests of biology (it is possible to collect eggs,
larvae and adults in the daytime) and safety (it is easier and safer to move over
often difficult topography at night if you have seen it during the daylight hours)
to make a preliminary survey of the area to be sampled during the day.

Recording

i) The observer carefully records the time spent searching a particular
site; if more than one person is searching, it is important to record the number
of searchers.
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i) General information on the site should also be recorded, such as
heavy herb cover, any fallen logs present, etc. to give a picture of the situation
and to allow for possible later comparisons. A detailed habitat description of the
site is especially important.

iii) The number and species of animals encountered and/or captured is
recorded. Information on captured species should be recorded on the standard
form (Form 3.1).

iv) It is also important to note (in a notebook or on Form 3.2) the weather
conditions, phase of moon (if field work is done at night), habitat, number of
fieldworkers, time spent searching, etc.

v) For both reptiles and amphibians, it is often necessary to search by
turning over fallen logs, searching under bark, etc. The time spent using these
different methods by each worker is carefully recorded.

Data analysis

The time spent searching is multiplied by the number of searchers to
give the ‘total hours spent searching’; this, in turn, is related to the sightings per
hour. Time species counts may be used either to detect number of species or
the number of animals collected.

Advantages/limitations

This technique is probably best suited to sampling animals which are
fairly visible from a distance, and therefore not applicable for many forest situa-
tions except when amphibians have congregated for breeding. It may be useful
for reptiles that are ‘sit and wait’ predators, such as geckoes, which often
occupy relatively conspicuous sites at night; it may also be applicable for night-
time counts of chameleons.

3.3.8 Transect counts

Such counts might be used for conspicuous species, such as skinks,
which scuttle away from a path as an observer walks it. The transect methods
are discussed in Chapters 5 and 6. Jenkins et al. (1999) describe the use of a
modified line transect count method for surveying chameleons at night in
Madagascar.

3.3.9 Territory mapping

This technique can be used for lacertid lizards and for agamas, which
are markedly territorial. The locations of individual territorial males are deter-
mined and then plotted on a map of the study site. However, it is very time-
consuming and labour-intensive, and probably would be used only if you were
concerned with a particular species or population.
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3.3.10 Sound recording surveys

Parker (1991) has argued convincingly for the use of tape recordings in
avifaunal surveys, and his arguments also hold for surveys of amphibians.
Tape recordings have been made of many frog vocalisations (Schiotz, 1999;
Passmore & Carruthers, 1995; Rodel, 2000); Heyer et al. (1994) suggest proto-
cols for recording of amphibian calls. This technique is not applicable to rep-
tiles, because none of the African species vocalise with sufficient volume and
regularity to be useful for such an approach. For additional information on
using sound recording surveys see sections 6.3.2.c and 7.3.9.

Equipment
¢ high-quality portable tape recorder or mini-disc player
e microphone and batteries
e blank tapes or mini-discs
e recorded tapes/CDs of frog sounds
e plastic bag or similar for protecting equipment against moisture

Site selection

Tape recording may be conducted in the form of a general survey, or
sampling might be randomised to meet a particular experimental set up.
Remember that some anurans may be photophobic and thus may not call as
much or with the same intensity on a night with a bright, large moon as on a
dark, moonless night.

Procedure and Recording

i) Two approaches are possible. One is to record individuals as heard,
and try to approach and capture these animals for identification; preferably a
specimen with its field number noted on the recording of its call. A second
approach is to place the tape recorder at a particular site and record 5—-10 min-
utes of the general calling sounds of amphibians. When recording species
which are sensitive to the approach of an observer/recorder, a useful approach
is to have a long microphone cable; the microphone is left near the animal
which has been vocalising, and the observer/recorder simply retreats to a
certain distance, and records using the long microphone cable.

i) Give full habitat data, time of day, exact locality, name of surveyor, air
and water temperature, and other relevant details. Effectively, the tape is a
specimen, so it too must have as much precise data on it as possible. Long
periods of natural anuran sounds are valuable and lacking in most sound
libraries.
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iii) A sample recording data sheet based on that of the Macauley Library
of Natural Sounds at Cornell University is provided (Form 3.3).

Data analysis

i) By collecting detailed data on individual as well as community vocali-
sations, a record is built up which will enable most species to be identified by
voice alone. Well-documented recordings also serve as valid records of a
species.

ii) Copies of these recordings should be deposited in a professionally-
maintained sound collection where they will be available for researchers. Such
institutions include national museums, the British Library of Wildlife Sounds, or
the Macauley Library of Natural Sounds at Cornell University, Ithaca, New York,
USA.

Advantages/limitations

Because sound is so important in anuran biology, this technique adds
considerably to our knowledge of the species concerned. The human ear is
very fallible; the tape recorder, however, records all sounds (within the limita-
tions of its microphone and the tape response), thus creating a permanent
record that can be assessed by others at a later date. It also permits identifica-
tion of species that were not heard or seen by the recorder or other collectors,
and detailed sonographic study is possible in the laboratory.

3.4 Specimen handling

Given our rudimentary understanding about forest amphibians and rep-
tiles, specimens are needed to allow accurate identification by experts, and for
future reference in the event of taxonomic revisions. Specimens that are col-
lected, therefore, need to be preserved in an appropriate fashion (Knudsen,
1966; Broadley, 1973; and Heyer et al., 1994, provide detailed instructions),
and lodged in a suitable institution, museum or collection (see section 4.4).

The collecting of voucher specimens, or larger series of specimens
where necessary, also permits other data, such as reproductive condition, to be
assessed, and one can also obtain information important to population biology
(such as number of eggs per female). Careful labelling of specimens, with
cross-reference to field notes and photographs, is essential.

In addition to the whole specimen, many recommend that tissues of ani-
mals routinely be taken and fixed separately so that DNA may be analysed
later. Similarly, it is extremely useful to collect tissues fixed in such a way that
these may be used later for analysis of pesticides, metals, and other pollutants,
as has been done to assess insecticide spraying in Zimbabwe (Lambert, 1993).
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3.5 Health and safety

Both amphibians and reptiles may harbour ectoparasites and endopara-
sites, and also may be infected by fungi and bacteria. While usually these have
been of little concern to those working with them, recently in some countries
there has been concern expressed that freshwater chelonians sold as pets
may carry the Salmonella bacterium and cause disease. It is therefore
advisable to take normal precautions when handling live animals as well as
dead specimens, such as using gloves and/or carefully washing hands with
soap and disinfectant.

All amphibians have a glandular skin and some of the secretions are
toxic and if ingested, potentially fatal. Most toads (family Bufonidae), for exam-
ple, have specialised glandular areas on the skin, the secretions of which con-
tain powerful toxins. Other anurans, such as members of the genus
Phrynomantis (formerly Phrynomerus) also secrete extremely irritating sub-
stances from their skin glands. Although in both the toads and other frogs
these substances are not usually a problem for those handling them, if the
worker has a cut or abraded area of the skin, irritation will result. Similarly, if
the secretion is transferred to the eye, nose or mouth, severe pain and irritation
may result (Howell, 1978). Simply rinsing with water or other diluting liquids is
the best first aid.

As ably described by Cansdale (1962) in his book on West African
snakes, and contrary to popular belief, very few people get bitten by snakes.
Those that do seldom suffer severe consequences — it is more likely that some-
one will be killed in a bus, or on a bicycle, than by a snake bite.

The venom of only a relatively few species is potentially fatal to humans.
Despite the low risks, however, it is still important to take precautions to avoid
being bitten by snakes, since surveying them does greatly increase contact.
Sensible, strong field boots (canvas, leather or rubber) are important, and can
be supplemented with thick socks and denim trousers for the areas between
ankle and knee (where most snakebites occur). Safety gloves (e.g. gardening
gloves) as well as a shake stick are important when catching and handling. In
the case of spitting cobras, which spray their venom at the eyes, safety gog-
gles should be worn. All these precautions will reduce the chances of being
bitten by snakes.

In the unlikely event of a snake strike, every effort should be made, with-
out risking further injury, to capture the snake (dead or alive) to show to first-
aiders and medical staff. Snakes should be handled with extreme caution and
readers are strongly advised to learn to recognise the local venomous forms
and to avoid handling them. Details of venomous snakes and snakebite treat-
ment can be found in Spawls & Branch (1995).
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3.6 Conclusions

Our knowledge of amphibian and reptile biology and population cycles in
African forests is so rudimentary that substantially more survey work is needed
before forest management actions can be taken to reduce the risks of herptile
losses.

General surveys and pitfall traps are probably the first survey methods to
use at any site, supplemented with other methods outlined above where time,
resources, and interest allows. Until more specialists are trained, and more
funding is available for detailed studies on populations, biologists will continue
to carry out general surveys that indicate presence of amphibians and reptiles,
rather than the much-needed detailed population surveys and studies. Species
lists are useful, especially those which are annotated and provide information
on the conservation status of the fauna of an area. It is important for forest
managers to recognise when they have herpetofaunal assemblages of high
diversity and/or endemic, rare or endangered species of amphibians and
reptiles in their area. They can then encourage individuals as well as organisa-
tions with specialised training and experience to address the issues of amphib-
ian and reptile populations in more detail than is currently the case.
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Form 3.1: Herptile Catch Records (instructions see p52)

Surveyor: Field sheet ref: Date:
(total observers): (dd/mmlyy)
Address:
Survey site: Altitude: Aspect:
Latitude: Longitude: UTM (if available):
Vegetation: Human disturbance:
Soil type: Leaf-litter/ground cover:
Season: Weather: Lunar phase: Temperature:
Other:
Trap line Microhabitat | Water Topography | Species and | Other
& no. association specimen

sheet ref.
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Form 3.2: Specimen Records: herptiles

Specimen sheet ref:

Field sheet ref:

Collector: Date: Time:
(dd/mm/yy)

Address:

Collecting site: Altitude:

Latitude: Longitude: Slope:

Additional notes:

Species: Field no.: Sex (if known): Age:

Pregnant: Eggs: Breeding condition:

Colour/markings: Wounds:

Ectoparasites: Endoparasites:

Measurements:

HB TL TV Snout-vent | Other w

mm mm mm mm mm g

Material Preserved:

Skin Skull Skeleton

Stomach

Faeces | Blood Liver

Kidneys

Stomach contents:

Component:

Percentage:

Remarks/Other

43




Form 3.3: Sound Recording Form

Species, Sound or Subject:

Recordist(s) and Address:

Date: Time: Weather:
Place: Latitude: Longitude:
Species/id

No. of individuals

Sex/Age

Breeding status

Sound Category

Response to playback

Notes:

For calls www.birds.cornell.edu www.bl.uk/collections/sound-archive/nsa.html
Contacts:

Curator Curator

Library of Natural sounds NSA Wildlife Section

Corne Laboratory of Ornithology The British Library

159 Sapsucker Wood road National Sound Archive

Ithaca, New York 14850, USA 96 Euston Road

London NW1 2DB, UK
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