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spread at lips

maximum spread
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A-B  Spread at tips
C-D  Length beam
E-F  Length brow-tine

G circumference burr

H  circumference lower beam
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terminal branch
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anterior
terminal branch or
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FIGURE 30

LIZARDS

Typical Lizard
(Scaly Lizard)

Q Claws—=
~—No Claws

Salamander (Salamanders Scales
Foot have smooth skin}

Movable Ear ¢ .
eyelids opening Neither movable eyelids
nor ear openings
L &2 - g @
Lizard A
SNAKES
Head scales
Ceulars Parietals

. Upper labials
Lower labials

SIDE OF HEAD
(Harmiess snake)

Frontal oculars Farietals Chin shields  Yentals

Internasals l»—f ——
/

TOP OF HEAD
SECTIONS
OF
BODIES
Keeled scales Smooth scales

UNDERSIDES OF TAILS

Single anal plate

Male-Stout at base Divided anal plate
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FIGURE 30 {continued)
TYPICAL FROG AND TOAD

TOAD
Dorsolateral stripe
g o, )
wart. = {ﬁﬁ?cramal crest
2" 9 Iy — parotid gland
body length*
FROG eye mask sacral hump

= - dorsolateral fold
thumb—C R, heel

webbing *does not include legs

Parts of a Typical Salamander

snout-vent length
keeled tail costal groove

nostril

nasolabial
groove
gular
intercostal fold fold

Parts of a Typical Turtle

cervical

d anal shield
rear vertebrals )
margin marginals
Dorsal side Ventral side
(carapace) (plastron)
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FIGURE 31

Eyebrow

Median crown stripe
Superciliary stripe

Forehead

5 X Nostril
> Maxilla
ﬁf >, e .;:""-Mandmle
T Rictal bristles
|
Nape T~ Chin
Ear coverts )
Auriculars Eye ring
Axillaries
Fank
Side Shank
Breast
Undertail
coverts

Rectrices of the tail

Median
wing coverts

Greater Carpal

joint

winj

coverts

Primary
coverts

Secondaries

! Primaries
Tertiaries
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Wing measurement Tail measurement Bill measurements

Tall shapes
. square
. notched

forked

. elongated outer feathers

. with rackets

elongated central feathers
rounded

. wedge-shaped

. graduated

. pointed
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FIGURE 32 (b)
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MEASUREMENTS OF MANDIBLE AND LOWER TEETH
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mudiigs:  18/5/93
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fug : MuluN.P.

Hylobate Muclleri

Adrian Nyaoi

nigh Melinau Gorge

Lf;‘[gﬁ?ﬁo[]; Mulu 1

mutnn Mm@ Gaigh Mo As mAgiitn 60 wgls  Gmwh Ane
yig A 2l wilias

0645 MG jIe Q24 Ap, Isai  AjGind ig  Ado 2m 23m

0645 N Q24 A, Gill N Inf Om 21m

06435 ki Q24 Info Emma 600 Ado 0m 21m

0700 nsi)t Q22 A¢, Tsai  HAmAr ? ? 40m

0700 iﬂﬂiij]ii Q23 Juvo  Joe  WNA o ? ? 32m

Date: 18/5/93
Species: Hylobates muelleri
Observer: Adrian Nyaoi

EXAMPLE. Data sheet for scan sampling.

Area: Mulu N.P.

TIME WEATHER LOCATION AGESEX ID

Site: Melinau Gorge
Study group: Mulu 1

POOD NEIGHBOR  NEIGHBOR HEIGHT
DISTANCE

0645 sun Q24

0645 sun Q24
0645 sun Q24
0700 rain Q22
0700 rain Q23

BEHAVIOR
Adult/  Isai  Feed
male
Adult/ Gill Rest
male
Infant/ Emma Rest
female
Adult/ Izai Travel
male
Juvenile/ Joe Rest
male

fig  Adult/ 2m 23m
male
J— Infant Om 2im
Adult/
— nle Om 21m
— ? ? 40m
— ? ? 32m
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EXAMPLE. Datasheet for spot ohservations,

Date: 25/12/93 Area: Fanjingshan  Site: Main study area
Species: Rhinopithecus brelichi Study group: BB1
Observer: Chan C.L,

TIME WEATHER LOCATION AGESEX I BEHAVIOR FGOD NEIGHBOR NEIGHBOR HEIGHT
: DISTANCE

0842 Rain BG2 Adule/ Goh  Feed Bark Adult/ om 13m
male male
0723 sun A24 AdultY  Ming Rest - Enfant Om bm
femnale
0816 sun D14 Ju\;enile" 7 Run s 7 ? om
male
0858 dull D16 Adul/ Ming Travel == Infant o 16m
. fernale
1002 Tain D20 Juvenile/ Ling Feed ? ? ? 23m
female

Begoitimais  miangaiEugaiiuEndmenisinuom  iduganbng

U [Uﬁ?aﬁ'amﬁmiﬁimmggugwﬁmaqﬂmmﬁ% gﬁﬁsmrjﬁﬁw@gémghm}m%m
numemafandngiidsangfmiduuiafyuier  gagiadioiwanunsong
At ismgnmrﬁéﬁﬂgmmuifmzﬁéﬁjgmﬁ]ﬁ (Between Spot Observations)
wasigninboigaiFuugingw GG N ANH U A I E (A
mﬁummﬁgmiﬁ]ﬁ HINSIULINN 30815 r"g‘fﬁmgng:mﬁfmgm i WHE NN s
imiaiAp g Ahinstmm gmsir;;h?ﬁ?amnﬁ?ﬁmfﬁ; yRmon Bl mmauiiungs
gjmimigad p:ifﬂmﬁIISTGI§12ﬁ1IME§ﬁL§ﬁI“1§Emmmﬂ'ﬂiﬂﬁgmiﬁ:]ﬁ URIAE AT
?smﬁmﬁ?unﬁ‘im]ﬁ S s s TieTm e naf ga e mim{gm%ms‘ihmzm@f
nagmgnisighifiainagm

- ThanjanssBhifipmaisiinuam

miaifapaRaTingigs @duiinaising :

9- gnsmoiBndnugepmea  Simemniduidnonsugon:Gspao
e

b- slinuamaginsvipmmngiion  Sigmemidapivagados &4
[mAsmsMIN mAginm AU am e

- MTEARTAIETE AN [Afiss

ro
[
[}

ooty Bnioengimu sFisswagiemimedingagma



nAANIUzuamUmIEAIR Bhjaniimiargistilisdan [RERI
] : quany )

Thie: Amsugon:n SiymegnéshmifaSuaguayn sinung
Umsm‘misimmmmmjla yiglinign - 1 miasigafsnsifyiifvopis

(Systematic sampling)  IBIIHINUHANAMFWENAWG  issimbiams il ifiw
BemunsssitijtEt | asismitwlhyuiafngaigim: pwiog b
HBENTIRTEl  igsnmemmmma i minma g [waisiihinligmenaign |
Wi 0w g Wi E] g e:

9- pmétandpmigiwinpidndsinliigmeuaiyn

b-  npuneiigimetemgdmsty  simeugmoidumeifisins §m.ﬂﬁ
nig EgufsdmauSuidnnaisbismaufiouan

E- HIAUAIUTHUEE U maimings

Tha iR TN BN 0wis mIns [ A g U AT IAS A0 AT
inwaind  Shfgmngwigsisiiaags Baugon:mpg e dgngunandys
miRstimvdng  hnsaandams  BdooTeidfysismagfio i
sgrumsiminps Sumnbmeaidstng

unvamgnibfidudnpiuaygn gregunsginsfnpnein oA

- Jumnaeg é‘ﬂgm‘} (Trail) igighdudgny  (grsdmuooadubisfyngems

fmhs‘iéﬁﬁmmmﬁmu.:ﬁms‘]ﬁnn)"igmﬁimgt’ﬁmigjin?ﬁp‘l [raisifitnsf vy
Ssmownising grgigiietaiyumuigsisdusdnn (yuiBuigng | npa 1D
U BT gITATEAIG G UsSInhAUs ﬂfﬁmgﬁs}smSIEﬁnqrm'_’rmn}ishfﬁfﬁsﬁmﬁﬁ
VRS 8] msimuise l

gﬁﬁmimm‘hfﬁ:giwﬁggirﬁn,mﬁu'ifﬂm%us'fﬁ'ﬁp g adjEniG findi

WEIT A Bwinfleandt wgpiss mogningpaiands  afghaminugAnRin

]

nutlingmengt  mgwiiisstn  fidvdny  Budnibesaginumsme

a

vaqulggenaiamajisgicd sinitn som y 10om fpomsr Bdegunssi
Fgfwnimininsg Jjﬁg;:namsm;j MuHARap nefwe figriyadnigbos
gagemoann  Shifmiwgidficusioan Siymeandeinfnisn fuuwgmsiel
duishinugAsigans ifwyndsinonugghig)asimugnnsnamminigo
idindmgswinumssalminpanwin s g YIAEAEIHURITs
mbsmoamyw  grisagaiainSroanidinetivan andistigissiagh
E’tmsmgfg]fﬁmmhmqh'i[lmmnﬂ HABAMAG MGG U G 10m mSUﬂ?hLﬁHLﬁ;H
mﬁpmmimhm]mmﬁmyn‘éﬁ‘iﬂmﬁ}]’f;ngismtgnmmﬁmﬁnjmmno} (gmrunind

u] UBUATY Bhimsngim §FiEawapamimiEAmnyna 234



ananwagsonmUm g Bhanimivgislidigd g [UMBURTIAAS
.

w‘ijhnn‘r 3081%) 1 THaN [y SIsMIRA MR MEEANMINNE A8
M&UiBeFugnMmigsrgnuamnmi  (gnmind  025ha®)1  URITHAHA
HundnagIUagTsighgmi isigunigant  Saspgmiggsidugs
WEGAE)T WD O Wi %E"humgﬂﬁﬁﬁ’ih'ﬁnaz ARG §BAgNMII
(Quadrats) 'fummgfﬁ'mmr;]ﬂnﬂ’imnii?mﬁ urmmgﬁiﬁm@m‘] JoigitngsEain
urnislilinet  ugniss  ModEAnaTiSMwwe  sa  Agamdimangign
Mk m 'fiirumBiL‘i’an1mmqhhj fs EumByury
fgtwinusgumsiminna gigimsnamgnisighininge g

ﬁﬁ[,ﬁ@ﬁémmﬁmﬁ?tmﬁ?ﬁtﬁ]ﬁifﬁfﬁﬁfiLEfﬂmjigﬁugngm mitgima gﬁém@m
wwgn Bwimidanogimnyfion  fwusguiminpasiiiine L@fﬁf’iﬁ?ﬁm’jim
qﬁmmiﬁ?ﬁ]ﬁ yigitnnoBywiiupgnmiamyw g 'g{[ll'jﬂﬁjﬁﬁjﬁiﬁlfq?ﬁ‘l mﬂn
g gugfigBwulnmipofgmnunéaismnyfiunug  Bhugonwgydf hf
HUHAE NI N wigmng ‘ﬁﬁnmn;jﬁqﬂifji@ifq}ﬁ'ﬁﬁﬁ%gtﬁﬂ‘isﬁU,f'jﬁ?ﬁum uniss
n}ménmfﬁimgﬁmjﬁLmﬁﬁﬁmaﬁ;as M mshgimme

D- misEsae Semisinnagess

§§§U_TJUEUHnnLnH[mMHULLume [aisiismgATmn  Buotnnigi
weisiTEgE wEs(gimeutpitigisiens imamu%;gnuistﬁjnmﬁﬁhﬁ‘mﬁmmaw
midapmossygaislinunsififue  uaeiignnepyuigiy  hmmegugy
L@imfﬁgmﬁﬁtﬁéﬂmﬁﬁm mmeipEgwisdntfugi  vgpiss  MsBwm
nsgiw LjJ[EjiWSGﬁLjWﬁEJUTBﬁJWc‘iiﬂﬂﬁ'h'iﬁtiiﬁﬁiﬂirifgﬁquﬁﬁﬁl fi‘f@ﬁﬁgﬁ i
i ldumeofsigns (gauind Frdes (aies mmjji)‘l grthEumaos
§iGaG Uk ANIESE WITATER iij"lmfﬁ;‘ﬁjﬁﬁmmqﬁﬁ‘igﬂmr}‘ﬂﬁgﬂ

E- cessEesse

M AiuigasimagfioisimealgidqpmsniGag mindh &b
mIGamwinuime oasivgngamuniniinginmnd  gaghmeuyn
fgwmsisighumnnwyuidumwEhndgmss i wisinlghominu§gswms(pi
METmas ‘LEHj'gm"z“ﬂmmﬁﬁmmgﬁ?mﬁsmmﬁmgimgijm issRmma g o
1G1ETM A8 ST W e UM AT DA 6 s ise '

15] usuniy fhimggidiy sfisnwifsmimmEirgogni 235



pRanrungs e i hjanighiagislifisangy [T S UE N ASAS
1

o
SRNABEsEN|EE
FERERERS

iRugmwan[y Aestvsmsiws mminngisugingdnanignigant
Ui’gmﬁ}mmsue@‘itﬁspmmqmm]nmﬁgmmp;ﬁmsim myims g gmALEsaum UM
i,tﬁUJ[EJ’DHiL?Iﬁ}ﬂfiﬁnmﬁmmjiiﬁfigU;Irg"u?ﬂ&’.:% insTanuam i wo daisims
NN HHWEEEIsNAMNIISS mtig;rjimssgmgfﬁmﬁ'mmm: ﬁmm:nlgci?m]ﬁfﬁm
ST ﬁsgmmsgfmrwmmmjmuﬁisw

ineF §ﬁ£§? HilL (Map and compass)
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Bl SAMBAR DEER
BANTENG {Cervus unicolor)

{Bos javanicus)

LARGER MOUSE DEER
/‘ (Traqulus napu)
BARKING DEER

{Muntiacus muntjak}

MALAYAN SUN BEAR
{Helarctos malayanus)

WILD PIG
{Sus scrofa) m
SMALLER MOUSE DEER
(Traquius javani}
O O O 1 A
00 9004
@gﬁ LRy Oy
F H FISHING CAT
{Felis viverrina) ASIAN WILD DOG

SOUTH-EAST ASIAN PORCUPINE

(Hystrix brachyura) (Cuon alpinus}
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SMALL INDIAN CIVEY
(Viverricula indica)

BINTURONG
(Arctictis binturong)

FERRET-BADGER
(Melogaie personata)

YELLOW-THROATED MARTEN
(Martes flavigula)

COMMON PALM CIVET
(Paradoxurus hermaphroditus)

i

JAVAN MONGOOSE
(Herpestes javanicus)

MASKED PALM CIVET
(Paguma larvata)
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Sun bear (Ursus malayanus)

Banteng (Bos javanicus)

Sambar (Cervus unicolor)

Greater Mousedeer ( Tragulus nap)
Lesser Mousedeer (Tragulus javaniciis)
Wild pig (Swus serofa)

Red Muntjac (Muntiacus munijak)

East Asian Porcupine (Hystrix brachyura)
Fishing Cat (Felis viverring)

Dhole (Cuon alpinus)

Small Indian civet (Fiverricula indica)

Yellow-throated Marten (Mares flavigula)

Common Palm Civet ( Paradoxurus hermaphroditus)

Binturong (Arctictis binturong)
Javan Mongoose (Herpestes javanicis)
Large-toothed Ferret-badger (Melogate personata)

Masked Palm Civet (Pagioma larvata)
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Class Mammalia 0o &fi by
Order i
Family AN
Order Insectivora ’
Family Erinaccidac Moonrat, Lesser Gymnure
Family Talpidae Moles
Family Soricidac Shrews
Order Scandentia
Family Tupaiide Treeshrews
Order Dermotera
Family Cynocephalidae Flying lemurs
Order Chirotera
Family Pteropodidae Fruit bats I,Uiﬁ]jﬁt:[fiim?i
Family Rhinopomatidac Long-tailed bats Lum':]jﬁ ;m‘fgh

Family Emballonuridae
Family Craseonycteridae
Family Megadermatidae
Family Nycteridae
Family Rhinolophidae
Family Hipposideridae
Family Vespertilionidae
Family Molossidae
Order Primates
Family Lorisidae
Family Tarsiidae
Family Cercopithecidae
Family Hylobatidae
Family Pongidae

Sheath-taile bats
Hog-nosed bats

False Vampires

Holoow-faced bats

Horeshoc bats
Roundleaf bats
Common bats

Free-tailed bats

Lorises
Tarsiers
Monkeys
Gibbons
Great Apes
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Family Hominidae
Order Pholidota
Family Manidae
Order Lagomorpha
Family Leporidac
Order Rodentia
Family Sciuridae
Family Muridae
Family Rhizomyidae
Family Hystricidae
Order Cetacea
Family Balaenoteridae
Family Physeteridae
Family Ziphiidac
Family Delphinidae
Family Stenidae
Family Phocoennidae
Order Carnivora
Family Canidae
Family Ursidae

Family Mustelidae
Family Viverridae

Family Felidae
Order Slrenia
Family Dugongidae
Order Proboscidae
Family Elephantidae
Order Perissodactyla
Family Rhinocerotidac
Family Tapiridae
Order Artiodactyla

Family Suidae

Man

Pangolins

Hares

Squirrels
Rats and Mice
Bamboo Rats

Porcupines

Rorquals or Ballen Whales

Sperm Whales
Beaked Whales
Iceanic Dolphins
Specialized Dolphins

Porpoises
Dogs

Bears

Martens, Weasels, Badgers,
Civets, Mongooses

Cats

Dugongs

Elephants

Rhinoceros

Tapirs

Pigs
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Family Tragulidae

Family Cervidae

Family Bovidae
CLASS AVES
Order Gaviiformes
Family Gaviidae
Order Podicipediformes
Family Podicipedidae
Order Procellariifomes
Family Procellariidae
Family Hydrobatidae
Order Pelecanifomes
Family Sulidae
Family Fregatidae
Family Phacthontidae
Family Phalacrocoracidac
Family Anhingidac
Family Pelecanidae
Order Coconiifomes
Family Threskionithidae
Family Ardeidae
Family Ciconiidae
FFamily Phenicopteridae
Order Anseriformes
Family Anatidae
Order Falconiformes
Family Accipitridae
Family Pandinidae
Family Falconidae

Order Gallifotmes

Mouse-deer

Deer

Cattle, Buffalo, Goat

AU
Divers

Grebes

Petrels and Shearwaters

Storm Peterls

Gannets and Boobies

Frigate Birds
Tropic Birds
Cornorants
Darters

Pelicans

Ibises and Spoonbills

;

matmh
EREIERERIY
(fAnaiffan)

i (pd nin
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Herons, Egrets and Bitterns Bitterns  [fifUl] 7if

Storks

Flamingos

Ducks

Hawks and Eagles

Ospreys

Falcons

1
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Family Megapodiidac
Family Phasianidae
Order Gruiformes
Family Turnicdae
Family Gruidae
Family Rallidae
Family Heliornithidae
Family Otididae
Order Charadriiformes
Family Jacanidae
Family Rostratu;idea
Family Dromadidae
Family Haematopodidae
Family Recurvirostridae
Family Burhinidae
Family Glareolidae
Family Charadriidae
FFamily Scolopacidae
Family Stercorariidae
Family Laridae
Family Rynchopidae
Order Colubiformes
Family Columbidae
Order Psittacoformes
Family Psittacidae
Order Cucliformes
Family Cuculidae
Order Strigiformes
Family Tytonidae
Family Strigidae

Order Caprimulgiformes

Megapodes

Quail, Partridges and Pheasants 81818

Button Quails I T
Cranes Lin] n
Crakes and rails

Sungrebes (Finfoots)

Bustards

Jacanas

Painted Sinpe
Crab-Plover
Oyster-catchers

Stilts

Stone Plovers
Pratincoles

Plovers and other waders
Snipes and Phalaropes
Skuas

Gulls and Terns
Skimmers

Pigeong and doves o B4

Parakeets and Parrots IIHIANE BH Irgf

Cuckoos, Malcohas, Coucals 11 U gng

Bay Owls Fgwnofiga
Owls e
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Family Podargidae
Family Caprimulgidae
Order Apodiformes
Family Apodidae
Family Gemiprocnidae
Order Trogoniformes
Order Coraciiformes
Family Alcedinidae
Family Meropidac
Family Coraciidae
Family Upupidae
Family Bucerotidae
Order Piciformes
Family Capitonidae
Family Indicatoridae
Family Picidae
Order Passeriformes
Family Eurylaimidae
Family Tyrannidae
Family Pittidae
Family Aludidae
Family Girundinidae
Family Motacillidae

Family Campephagidae
Family Pycnonotidae

Family Irenidae
Family Laniidae
Family Prionopidae
Family Cinclidae
Family Troglidytidae
Family Prunellidae

Family Muscicapidac

Frogmouths

Nighijars

Swifts
Tree Swifts

Trogons

Kingfishers
Bee-caters
Rollers
Hoopoes

Hombills

Barbets
Honeyguidae
Woodpeckes

Broadbils
Fly-catchers

Pittas

Larks

Martins and Swallows

Wagtails and Pipits

Ui

[AWE[H

fid

[Aoameg

eima g
it
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Greybirds, Trillers and Minivets
ning

Bulbuls

loras and Leafbirds
Shrikes

Wood Shrikes
Dippers

Wrens

Accentors

Flycatchers
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Family Pachycephalidae
Family Turdidae
Family Panuridac
Family Timallidae
Family Sylviidae
Family Aegithalidae
Family Remizidae
Family Paridac
Family Sittidae
Family Certhiidac
Family Dicaeidae

Family Nectariniidae
Family Zosteropidae
Family Emberizidae

Family Fringillidae
Family Estrildidae
Family Ploceidae
Family Sturnidae
Family Oriolidae
Family Dicriridae
Family Artamidae

Family Corvidae

Whisters
Thurrsher, Chats
Parritbills
Babblers
Warblers
Longtailed Tits
Penduline Tits
Tits

Nuthatches
Nuthern Tree Creepers
Flowerpeckers

Sunbirds and Spiderhunters
White-eyes and Blackeyes
Sparows

Finches

Munias

Weavers, Sparrows
Starlings

Orioles

Drongoes
Swallow-shrikes

Jays, Magpies and Crows

minadamigpaie: wrsAibAEbYeRbimE

=)
=
=

Payne et al. 1985. A field guide to the mamals of Borneo. The Sabah Society,

Kuala Lumpur.

Lekagul, B. & J. A. Mc. Neely. 1977. Mammals of Thailand. Saha karn Bhact.

Co., Bang Kok.

mimdsamagifie: wagnfinaaimbgenbigmy :

Perrins, C. M. and A. Middleton. 1989. The encyclopedia of birds. Facts on

File, New York.

King et al. 1980. A field guide to the birds of South-East Asia. william collins
Sons and CO., London.
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(Not in Scale)

EE T

Tupaie glis Cropidurg sp. Ecﬁz‘msnrﬁx‘grrmums'
F. Tuzaiidae F. Soricidae F. Frinacsidas

ORDER INSECTIVORA

Frosil inniznrg

Cynecephatus vanegatus
£. Gynocephalidee ORDER DERMOPTERA

Meotis =,
F Nemertilionidas
£ T,
— r
7 " i oy T
TR {f)‘ Nf
Molossus sp Emballonura wontieols Rinotophus cresghi
F. ¥olussidas f. Emtallonuridac

F. fikinalophidas

ORDER CHIROPTERA
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Tarsius sp. Loris tardigradus
F. Tarsiidae . Lorisidae

Macaca fascicularis
F. Cercopithecidae

Pongo pygmaeus
F. Pongidae

Presbytis hosei
F. Cercopithecidae

ORDER PRIMATES
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Lepus sp.
F. Leporidae

ORDER LAGOMORPHA

Caliosciurus sp. Rattus sp.
. Sciuridae F, Muridae
F. Hysticidae

ORDER RODENTIA

Manis javanica
F. Manidae

ORDER PHOLIDOTA

uuduntys Snimsngim sisswnmsminmsiingoynd 273
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Lutra sp. Ursus sp.
F. Mustelidae F. Ursidae

Canis aureus
¥, Canidae

Cynogale bennettii
F. Viverridae

Panthera sp.
F. Felidae

ORDER CARNIVORA

m]tjui‘nﬁ%tu Bhimzngimw sifismwagpsmimminuyng
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Cervus sp,
F. Cervidae

Sus scrofa
F. Suidae

ORDER ARTIODACTYLA

Tapirus sp.
F. Tapiridae

Rhinoceros sondaicus
F. Rhinocerotidae

ORDER PERRISODACTYLA
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