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‘Common Sandpiper Actitis hypoleticos 7.
Great Black-headed Gull Lorws ichtiyaetns 1, 1-2, 20-21, 23,
Brown-headed Gult Lanes brunricephalas 9, 12, 19-20, 20-121, 23,
Hill Digeon Coliwnbn nupesons 1, 2, 10-11, 12-13, 13- 14, 14-13, 13-16,
L6-17, 1819, 21-22, 23,
Snow Pigeon Coliiuba fenconsia 3, 5, 12, 12-12.
Oricntal Turtle Dove Steptopelia orienwalis 12, 1213, 13-, 1415,
Desby's Parakeet (Derbian Parskeet) Prinacila derbiana 3, 5, 5-6, 6, 7,
Little Owl Athene nocmee 20-21, 23.
Tawny Owl Sinx alucn 6, 15,
Hoopue Upupe epops 1, 3, 4, 5, 12, 1516, 16-17, 1819, 20, 20-21.
Grey-headed Woodpooker Picus caups 3, 5, B—15.
Biack Weodpecker Dryocopis martins 7, 13— 14, 14-15.
Darjeeling Woedpecker Picoides dugellensis 6.
Crimson-hreasted Woodpecker Piceldes cetfiphanins 6.
Thrae-wed Woodpecker Picofdes ridacivfus 7, 14-15.
Leng-billed Culandre Lusk (Tibetan Lark) Mefanocorypha maxima 15-20,
20-21, 21~22, 23,
Lark Mclk ficw 21-22, 2.
Greater Shozt-toed Lark Cafanduflw cinerea 15-16, 16 17, 1718, 18- 19,
19-20, 21-22, 23,
Oriental Skylark Alauda grlgula 1, 3, 4, 7, 7-8, 12-13, 13—14, 14-15,
15-16, 16-17, 18-1%, 1920, 20, 2021, 2i-22, 23,
Homed Larkl.mma_nmla alprswis §, 9, 9—18, F1-12, 1516, 16-17, 1713,
18- 19, 19-30, 20-21, 21-22, 23,
Northern Crag Martin Hirido repestris 1, 10-11, 11-12, 12, 12«13, 13~ 14,
1617, 1718, i8-19, 23.
Olive-backed Pipit (Olive Tree Pipit) Anifms hodgseni 6, 6-7, 7.
Yellow-hooded Wagtail Melecfia cireala 18.
White Waglail Motacille aiba 1, 3, 4, 5,5-6,6,7,7-8,9, 1011, 11-12, 12,
12-13, 13-4, 14-15, 15-16, 1617, 1718, 1R—{9, 1420, 21-22, 23.
Luug tailed Minivet Pericracotus ethalogus 6.
L d Dipper (White-throated Dipper) Cinckus cinclus 2-3, 3, 5,
5-8,9, 13-14, I4 13, 16-17, i8-19, 13-20.
Worthero Wreo .'mg.‘odylrs lrg.'vdylv.i 1,2,3,5,6,7, 13-14, 4-15, 18-19.
Maraon-backed Accentor Prunella immaculota &,
Ruious-breasted Accentor Prunella siraphiaia 3, 3, 5-6, 6, 6-7, 7, 7-R, 8,
12, 13-14, 13-15.
Brown Acventor Pruvella fulveseens 1,2, 2-3, 3,4, 7, 9, =11, 12, 12-13,
1314, 1415, 15~16, 23.
Robin Accentar Prmella rubeculoides 1, 2, 3, 9, 12, 13-14, 14-15, 15-16,
1617, 1819, 2021, 2122, 23,
Alpine Accentor Prinella coffaris 1, 3, 5, 6.
Orange-Nlanked Bush-Robin Tarsiger cyaminis 6, 7.
Black Redstart Phoenicurus ochrures 12-13, 13-14, 1413, 15-16, 1417,
7-18, 13-19, 19-20, 2021, Z1-22, 23.
Hodgsoo's Redstart thxrumrhodgmm 3,6,6~7, 78, 10-11,12,12-13,
13-14, 14-15, 15-16, 16-17, 18-19.
Blue-fronied R:dslm Phoenicurus fronialis 5-6, &, 6-7, 7, 7-8, 9, 12,
13-14, 14-15, 15-16, 18-19.
White-throated Redsiart Ploenicurus schisriceps 2, 3, 8, 6-7, 7, 7-8, %, 12,
13-14, 19-15, 1516, 18-19.
Dauzum Redstart Phasnticurus anrareis 6.
denstads’s Redstart A 7 1, 2,3, 4, 20-21, 21-22.
Plunab Redstart R# is fulipi 5-G, 6
Isabelline Wheatear Oenanthe isobelling 21-22, 23,
River Chal Cheimanannis leacocephalis 5, 5—6, 6, 1314,
Chestout-bellied Rock Thrush Monticola rigfivenitris 6.
Bize Whistling Thrush Myaphenus caerlens 5-6, 6.
Plain- hacked Thrush Zuulhna moflissima 3, 6.
Wl d Terdus alboci; 6, 6-7, 7.
Cmnmun Blackh\rd Turdus merula 2,
Kessler's Thrush {White-backed Thmsh) Turdus kessleri 14-13, 15-16,
i6-17.
Red-throated Thrush Turdas ruficoliis 1, 2, 3,6, 6-7, 7.
Chestmat-headed Tesia Tesia castaneocaronaia 6.
Brownish-llanked Bush Warbler Cettia forripes 5-6, 6.
Ashy-throated Warbler Phylioscopus maculipennis 6, 6-7.
Golderest Regulus regutus 3, 5, 5-6, 6, 7, 7-8, 12, 13-14, 14-i5, 22.
White-browed Tit Wachler Lepiopoecile sophiae 1, 2, 3, 5, 12, 23.
Crested T Warbler szmpnm.'a zfzgam- 3,12
Yeilow-bellicd Fantail R ke 5-86, 6, 6-7, 7.
Spot-breasted Scimitar- Bahbkr Pomaarhings evythrocmemis 12, 12-13.
Streak-breasted Scimitar-Babbler Pamatsrhinus ruficoflis 6, 6—7 7.
Scaly-breasted Wren-Babbler Proepyga albiventer 6, 6-7.
Rufous-capped Bahhler Stackyris nificeps 56, 6.
Giant Babax Babax waddelfi 3.
Giant Laughinpgthrush Garrifax maximas 3, 4, 7, 7-8, §, 829, 1112, 12,
13-4, 14-15.

EHiot's Langhingthrusk Garrulas ellfotii 11-12, 12, 12—13, 13-14; 14-15,
16-17, 18-19,

Benri’s Laughingthrush (Brown-cheeked I
2,3, 4,5, -6, 6, 6-7, 7, 78, -9, 9.

Black-| facbd Laughmg‘.hmsh Garmelax affinis 3, 5, 56, 6, 6-7, 7-8.

Chesmur-croweed L Garidax h alus 6, 6-7,

Red-hilled Leiothrix Leiothvix lutea 6,

Green Shrike-Babbler Preruthiins xanthochlorus 5, 5-6, 8, 6-7, 7.

Streak-theoated Barwing Actinodura waldeni 6.

Chestnut-tiled Minla Mivda sirigufa 56, 6, 67,

Red-1ailed Minla Minla ignorincta 5—6, 6, 6-7.

Rufous-winged Fulveria Afeippr castaweceps 5-6, 6, 6-7.

Chinese Fulvetta Akippe striaticollis 3, 7, 12,

Streak-throated Fulvenia Aleippe cinereiceps 3, 5-6, 6.

Beautiful Sibia Heterophasia piichefla 6.

Sirpe-throated Yuling Yithine gidaris 6.

Whiskerad Yohina Yuhina flasicolfis 6, 6-7.

Black-browed Ti Aegithalos jousciiistos 3, 5, 5-6, 6,7, 7-8.

Yelow-browed Tit Sploiparis madestus 56, 6,

White-brawed Til Parus supercifiosas 15-16, 23,

Grey-crested Tit Parus dichrous 3, 5, 7, 13-14,

TRulous-vented Tit Parus rubidivemiris 3, 5—6, 6, 7, 7—8, 13-14, 14~15.

Cual it Perns ater 3,5, 36, 7, 7-8.

Great Tit Panis major 1, 2, 3, 67, 7, Tw8, 12, 12-13, 13- 14, 14-15,

Green-bucked Tit Parus montieolus 3, 5-6, 6, 67, 7.

Chestnut-vented Nuthaich Sitta nagaensis 3, 5, 5-6, 6, 6-7, 7—8,

Wallcreeper Tickodroma murarta 1, 7-8, 10-11, 12, 1617, 18-19.

Rusty-flanked Treecreeper Cerihia wipafensis 8, 67,

Common Treecreeper Leeritive famifiaris 3,7, 12, 13-14.

Fi ker (Bufl-bellicd ¥ ker) Dicaennr iguipectus
6, 6 7.

Chinese (irey Shrike Lentius sphengcercis 16—17,

Eurasian Jay Garndus glanderiis 3,

Gold-| Magpic Uracisse Javirastris 6.

Black- d Magpie Pica pica |, 2-3, 8, 9, 10-11, 11-12, 12, 12-13,
13—14, 14-15, 1516, 16-17, 17-18, 1519, 21-22, 22.

Tibewn Ground Jay Pewdepedoces humifis 1, 2, 11-12, 15~16, 1617,
17-18, 18-19, 20-21, 21-22, 23.

Eurssian Nutcracker Nueifraga corvocatacws 6, 7.

Red-bitled Chough Pymhiecorax pyrrhocoras 2-3, 3, 4, 6, 7, 7-8, 9, 10-11,
11-12, 12, 1213, 13— 14, 1413, 13-16, 16—17, 17—18, 1819, 20-21,
21-32, 23.

Dauriae: Jackdaw Corows dawuricus 2, 9, 1011, 11— 12, 12, 1213, 13-4,
1415, 15— 16, 1617, L7~ 18, 1819, 1920, 21-22

Lazge-billed Crow Corows mecrerhyichos 23, 3, 56, 6, 6-7, 7, 7-8, §,
10-11, 11-12, 12, 12~13, 13~ 14, L4~15, 16-17, 13-10.

Common Raven Camur corax 1, 6,9, 1112, 12, 13-14, 17-1R, 3819,
19-20, 20-21, 21-22.

Ewrasian Tree Spmnw Passer montanus 9, 10—11, 11-12, 12, 12-13, 13- 14,
14-15, 13-16, 16-17, 17-18, 18-19, 19-20, 0, 20-21, 21-22, 23.

Srreaked Rock Sparrow Feironic pewronta 1617, 17418, 2122, 23.

Plain-hacked Snowhinch Afomifiingifia Banfords 23.

Rufous-necked Snowfinch Monifringitla ruficofiis 2, 19-2t, 20-21, 21-22,

h} Garrlax henrici

23,

David’s Snowfinch (Snvall Snowfincl} Mentifringi!fa davidiana 23.

White-rumped Snowfinch Mamg,’rmgiﬂa laczongwskii 2021, 23,

Adams's Snowfineh, (Blackish: I ) Montifringiila adamsi 1, 2,
i6-17, 19-20, 20-21, 21-22, 23

Black- iu:idcd Gn:cn.ﬁnch Curdun‘u ambigua 3, 4, &, 6

Twite Cardchis flavirostris 1, 2, 7, 9, 11-12, 12-13, ]S 16, 17-18, 18-19,
19-20, 20, 23.

Comman Crosshill (Red Crossbill) Loxia cuvirosira 12, 13-14, 14-15.

Plain Mountein Fiech Leucosiicie nemoricola 3, 4, 9, 12, 12-13, 1314,
14-13, 15-18, 16-17, i7-18.

Brandt’s Mountain Fiech Lencosiicie brandti 15-16, 23,

Beautiful Rusclinch Carpadarcus pulchertimis 1, 1-2, 2-3,3, 4,7, 9, 1011,
=12, 12, 12-13, 13- 14, 14-15, 15-16, 16-17, 1319,

Dark-rumprd Roscfinch Carpodacus edwardsii 5—6, 6.

‘Three-nanded Rosefinch Carpedacis mifesciains 3, 6, 12, 13- 14, Li-15.

White-browed-Rasefinch Cerpodacus thurs 3, 7, 7-8, 9, 12, 1314, 14—15.

Streaked Rosefinch Carpodeacns rubicifioides 1, 2, 78, 9, 10-11, 12, 13-14,

Great Rosefinch Carpodacas rubicille 1.

Gold-naped Finch Pynhoplecies eponfeita 6.

Pink-tailed Rosefinch Ureeynchramus pyleewi 23,

Grey-braded Bulllinch Pyrrhula envthaca 3, 6, 6-7.

Coliared Grosbeak Mycerabas affinis 6. B

White-winged Grosbeak Mycerobas camipes 2, 3, 5, 7-8, 9, 12, 13-14,

Rack Bunting Emberiza cia 1, 2, 2-3, 3,4, 5, 5-6, 6-7, 7, 7-8, 9, 10— 11,
1-12, 12, 12-13, 13-14, 1415, 16~17, 1718, 1819, 2%-22.
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Conservation priorities
in the Philippine Archipelago

PAUL HAUGE, JOHN TERBORGH, BLAIR WINTER and
JOHN PARKINSON

To determine how conservation planning should most efficiently proceed so as to protect all
the Philippine Archipelago’s terrestrial vertebrate species, we took the island having the
largest total number of species (Mindanao), identified the island containing the greatest
number of species not found on Mindanao, and repeated this procedure until an asymptote
began to be approached. The most critical islands from the point of view of conservation
thus prove to be Mindanao, Luzon, and Palawan. Together they contain 86% of all
Philippine terrestrial vertebrate species.

Single-island endemics (Philippine species that occur on only one island) constitute an
important part (176 species, or 28%) of the terrestrial vertebrate fauna., Mindanao, Luzon
and Palawan are again the key islands, containing 72% of all single-island endemics. The
creation and management of parks and reserves on these three islands should therefore have
the highest priority in the overail conservation plan for the Phifippines. Smaller islands,
however, also merit attention since they hold significant numbers of endemic species, these
being especially vulnerable to extinction. The trends in both total species numbers and in
numbers of single-island endemics are strongly convergent in the four classes of
vertebrates, suggesting that a conservation plan optimal for, say, mammals, would also be
optimal or nearly so for other taxa.

The Philippine Archipelago consists of a vast array of more than 7,000
islands lying between 5 and 20°N and between 117 and 127°E in the western
Pacific Ocean. The biota of these islands is exceptionally rich and includes
large numbers of species that occur nowhere else in the world. Within the
archipelago the biogeographic situation is exceedingly complex. Species
richness may vary greatly from one island to the next, and many islands
possess unique endemics. Furthermore, there are marked gradients in
species composition along the chain resulting from the fact that the
archipelago has been colonized by species invading {rom the south and
south-east through Mindanao, from the south-west through Palawan, and
from the north through Luzon (Inger 1954), although the Luzon {(from
Taiwan) and Palawan routes have been rejected for certain taxa (Heaney
1986). The picture has been made still more complex by the occurrence of
numerous small-scale radiations within the archipelago itself. Superimposed
on these patterns are the effects of a Pleistocene history of repeated land-
bridge connections between many of the islands, and possibly between the
Philippines and the emergent Sunda Shelf.

All these layers of complexity have produced intricate patterns of
distribution. While these very intricacies have provided a major source of
fascination for biogeographers (Taylor 1922, Dickerson 1928, Inger 1934,
Leviton 1959, Diamond and Gilpin 1983, Heaney 1986), they are bound to
confound any studied attempt to formulate an overall conservation plan for
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the Philippines. In the absence of & thorough biogeographic analysis, it
would be difficult to answer such questions as: Which islands contain the
greatest concentrations of species? Which islands are richest in endemic
forms? Are the patterns for different taxonomic groups (e.g. birds,
mammals, reptiles, etc.) similar or dissimilar? How many parks, and on
which islands, would be required to protect, say, 90% of the fauna? The
difficulty in answering these questions stems from the fact that the available
information Is often scattered through a2 miscellany of guidebooks,
expedition reports, and taxonomic treatises. But to ignore these questions in
planning for the future management and expansion of the Philippines’
reserves would certainly lead to mistakes, mistakes that it might not be
possible to rectify later because time is quickly running out.

The urgency of the need for vigorous conservation work in the Philippines
is made plainly evident by recent statistics on the rate and extent of
deforestation. The Philippines rank high among tropical countries in both
rate of deforestation and extent of area deforested. The percentage of the
nation’s land area covered by forests and woedland plummeted between the
mid-1960s and the early 1980s from 57% to 41%. By the first half of the
1980s, the rate of deforestation had ‘slowed’ to an average of 91,000 ha per
year (World Resources Institute/Enternational Institute for Environment and
Development 1986), due perhaps in part to the nation’s economic problems
at that period. However, rapid deforestation, compounded by continuing
economic development and a population that is expected to jump by some
37% by the year 2000 (World Resources Institute/International Institute for
Environment and Development 1986), clearly poses a serious threat of
extinction to a major portion of the rich and unigue Philippine fauna and
flora.

Still, the existing framework of government parks and comservation
programmes makes us confident that the information presented here can and
will be used to avoid costly errors in conservation planning and to ensure the
full protection of the precious biological heritage of the Philippines.
Accomplishing that task requires that priorities be clearly specified to assure
the greatest possible benefit from each unit of land brought under protection.

METHODS

From available literature we attempted to extract species lists of mammals,
birds, reptiles and amphibians for each of the 30 or so major islands. While in
theory this may seem simple and straightforward, in practice we met with
many frustrations, such as ranges given as ‘throughout the archipelage’,
when other evidence suggested the contrary, and the incompleteness of the
faunal surveys of many of the islands. Poorly understood distributions and
systematics necessitated the complete exclusion of bats, although bats face
the same extinction pressures as other taxa. (L. Heaney reports to us the
possible extinction of one bat species, Dobsonia chapmani, and the
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endangered status of two others, Acerodon lucifer and Nyctimene rabori,
among the 72 species of Chiroptera recorded in the Philippines: clearly,
much more work on Philippine bats is needed, especially in light of their
economic value in pollination, seed dispersal, and insect control.) Some of
the sources included evaluations of how carefully each island had been
explored and collected in, but more often this critical information was left up
to the reader’s imagination. Many of the islands have not been covered
adequately by zoologists. This proved to be the greatest difficulty we
encountered. We were also required to do a certain amount of detective work
to ascertain the synonymies in a kaleidoscopic nomenclature. In the end we
were obliged to concentrate our attention on the six best studied islands, and
to lump everything ¢lse under the heading of ‘other islands’.

We examined the data in two ways. First, we looked at the overall pattern
of faunal richness simply as the total number of species recorded for each
island. To identify conservation priorities in an objective fashion, we asked
the question: How should conservation planning proceed in order to protect
all of the archipelago’s terrestrial vertebrate species, and de so as efficiently
(in terms of land area) as possible? We answered this question by starting
with the island having the largest total number of species, and then asking
which island contains the greatest number of species not found on the first,
repeating this procedure until an asymptote began to be approached. Second,
we asked more specifically about endemic species whose distributions within
the archipelago are confined to single islands, and repeated the procedure
described above, Single-island endemics are of critical importance becanse of
their uniqueness and because their continued existence within the
Philippines will require very specific action.

The data came from a mix of expediton reports, field guides, and
taxonomic monographs. We endeavoured to be as up-to-date as possible by
contacting specialists in several groups and enlisting their help, but the fact
remains that the biogeography of Philippine vertebrates is far less completely
known than one would wish, The results are not a perfect reflection of
reality: they are a summary of what has been learned to date about the fauna
of an unusually complex and numerous set of islands.

RESULTS

All terrestrial vertebrates

Looking at the fauna as a whole, it is apparent that the second largest island,
Mindanao, holds the greatest number of species in all but one of the groups
of vertebrates considered (Table 1). Luzon, the largest island, has almost as
many species, including a sizeable proportion (33%) that do not occur on
Mindanao. Although fifth in size, Palawan comes next in our ranking
because of its highly distinctive fauna, nearly half of which is made up of
species which do not occur on either Mindanao or Luzon.
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From the point of view of conservation, it is obvious that these three
islands are the most important. Not only do they hold the vast majority of the
total number of terrestrial vertebrate species, but they hold most that occur
nowhere else in the archipelago, as discussed below. Together, Mindanao,
Luzon and Palawan harbour 86% of all terrestrial vertebrates recorded for
the archipelago, Values for individual groups range from 77% for mamunals
to 92% for birds. These results emphasize the vital importance of the larger
islands as species banks. The smaller islands in general contain reduced and
repetitive subsets of the faunas of the nearest large islands, a finding that has
been noted for other archipelagos as well {Diamond and Marshall 1977,
Terborgh et al. 1978, Patterson and Atmar 1986).

Single-island endemics

We come now to the problem of single-island endemics, species that occur
(or are known to occur) only in the Philippines, and on only one island within
the archipelago (Fable 2). Taken together, these single-island endemics are
an important element of the Philippine fauna, contributing 176 species, or
28% of the total (excluding bats) of 625 terrestrial vertebrate species.
Developing a conservation plan for these species should have the highest
priority, but doing so is an especially difficult task because of the distinct and

Table 1. Species numbers for indigenous mammals, birds, reptiles and amphibians on selected
Philippine islands.

. Total number of indigenous species on the island.

. Additional species not found on any island to the left,

. Total number of ‘other’ islands was 16 for mammals, approximately 24 for birds, 24 for snakes, 49
for skinks, 59 for gekkorndd lizards, and 22 for amphibians, The Sulu Archipelago was counted as
one island (the listing ‘Sulu Archipelago’ appears in many distributional records). Only the six listed
istands were considered 'for ‘ether lizards’.

4, This is a4 conservative estimate. £.. Heaney (pers. comm.) estimates that there may be as many as 93
indigenous non-volant mammal species in the Philippines.

. Mammals exclusive of bats (from Heaney 1986).

. Resident land birds, from Delacour and Mayzr (1946), Amadon and duPont (1970), duPont {1971,
1976), Parkes (1971, 1973), Rabor (1977), Erickson and Heideman (1983),

7. From Savage {1950), Leviton (1952, 1957, 1959), Brown and Alcala (1970}, Rabaor et al, (1970).

8. From Brown and Alcala (1970, 1978, 1950},

9. From Brown and Alcala (1970), Rabor ¢ ol. (E970).

0. From Rabor (1952), Inger {1954), Leviton (1955), Alcaia (1957, 1958), Brown and Alcala (1967,

1970, 1974), Rabor et @l. (1970).

11. NA = data not avaitable,

W =

Mindanao Luzon Palawan Negros Mindoro Bohol Others? TOTAL
T A% T A T A T A T A T A T A

Maramals® 23 - 4 2 FE I Tz 4 4 9 ] 40 11 84
Birds® 197 - 195 39 122 43 143 6 127 5 117 kil 230 12 a2
Snakes” 3 -} 3 15| 26 15 1223 5413 1 I C 6 78
Skinks and

gekkonid lzards® 41 - 29 17 iz 10 20 7 | E) 0 18 o 53 10 85
Other tizards® 12 - 501 100 5 0 6 2 6 1 |NAY NA i6
Amphibians?® 1 - lw o7l owe )iz s 1 |lmw 2|4 7 0
TOTAL 343 — | 305 100 206 97 211 21 182 15 182 3 | 408 46 625
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exacting spatial requirements of each one of them. Fortunately, the key
islands remain the same: Mindanao, Luzon and Palawan. These collectively
contain 72% of the single-island endemics. Conversely, however, 28% of the
single-istand endemics occur on islands besides these three, including large
proportions of the single-island endemic lizards (29%), snakes (32%),
mammals (33%) and amphibians (47%). Discordant trends exist in some
taxa. Mindoro, for example, has nine endemic birds and mammals but only
three such reptiles, while Negros has just four endemic birds and mammmals
but seven such reptiles. The ‘other’ islands (islands besides the six principal
islands studied here) collectively contain 14% of the single-island endemics,
including an especially large proportion {(37%) of the single-island endemic
amphibians. Thus these ‘other’ islands should not be neglected.

DISCUSSION

The priorities we have developed here are based on the simple optimality
criterion of protecting the largest number of species, particularly endemic
species, per unit of land set aside. Fortunately, the task was facilitated by the
fact that the four major classes of terresirial vertebrates — mammals, birds,
reptiles, and amphibians — show highly concordant patterns of distribution.
Thus, in specifying priorities, we were spared the unhappy job of making
value judgements, such as whether a bird is intrinsically more worthy of
protection than a rat or a snake. Another fortunate coincidence is that
endemics are concentrated on the most species-rich islands, making it
possible to preserve both quantity and quality on the same islands, The high
degree of concurrence among taxa in the distributional patterns we have
examined not only makes it easy to specify such priorities as to which islands
need protection, but it provides a basis for confidence that the distributions

Table 2, Numbers of single-istand endemic species’ on selected Philippine islands.

1. Species that occur only in the Philippines, and on only one island within the archipelago.
2. Toral number of single-island endemics in that taxonomic category.

3, Percenrage of ali single-island endemics in that taxonomic category.

4, See Table 1, note 3.

5. All references as in Table 1.

6. NA=data not available.

Mindanac Luzon Palawan Negros Mindaro Bohol Others? TOTAL
T % T % T % T ) T % T % T %

Mammals® . 9 21 18 42 3 7 i 2 6 4 10 0 6 14 43
Birds 14 29 | 14 29 | iz 25 3 ] 3 a6 (0 0 2 4 48
Snakes ) 9 & 21 5 18 3 53 1 4 10 0 3 11 28
Skinks and

geldeonid lizards g 24 9 27 8 M 2 ] a 910 1] 3 18 33
Gther lizards 2 40 0 0 0 [H ¢ a z 40 }) 20 | NA* NA 5
Amphibians 4 21 3 16 3 16 0 ] 1 591 ) 7 37 19
TOTAL a5 26 | 50 238 31 18 13 & 13 712 1§24 14 178
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of other taxa, i.e. plants and invertebrates, are fundamentally similar.
Indeed, the ‘critical faunas analysis’ of Collins and Morris (1985) for
swallowtail butterflies showed Palawan (32 species), Mindanao (28 species)
and Luzon (26 species) again to be the most important Philippine islands,
embracing between them all 49 Philippine species of swallowtails. Their
work followed that of Ackery and Vane-Wright (1984), who coined the term
‘critical faunas analysis’ and applied the concept to milkweed butterflies on a
global scale, finding, inter alie, that Luzen, Negros, and Mindanao are
among the most important locations for a hypothetical worldwide
conservation effort for that group of butterflies. The work presented here is
quite similar to critical faunas analysis, which both Ackery and Vane-Wright
(1984) and Collins and Morris (1985) applied to worldwide species
distributions and used to make recommendations for action on a global scale.

The pronounced concentration of the fauna on Mindanao, Luzon and
Palawan means that preserves on these islands can be highly efficient in
protecting large numbers of species simultaneously. Preserves on other
islands, though less efficient that these three islands at protecting species, are
still essential if all species are to be protected. Special attention should be
given to the needs of endemic species that occur only on the smaller islands.
They are highly vulnerable to extinction, since smaller islands are likely to
contain only one or a few populations of a given species and are more
susceptible to compilete deforestation. Well-targeted efforts on certain small
islands could yield disproportionate conservation results. However, it should
be remembered that while endemic species on a given island may often be
generally sympatric, and therefore protectable in a single park (e.g. on
Mindoro, or Negros, or Bohol), this will not always be the case. For instance,
new species finds on the poorly known south-eastern peninsula of Luzon
indicate that many species may occur only on that part of the island, thus
suggesting a high level of allopatric endemism within the island (Heaney
1986).

W)ith no first-hand knowledge of either the geography or the fauna of the
Philippines, we have not ventured to go further than to suggest the islands on
which preserves could have the greatest benefit. The best choice of sites on
these islands would depend on many factors: the state of the habitat, human
population densities, local variation in species diversity, the spatial
requirements of endemics, etc. Many of the islands contain complex
environmental gradients, climates that range from seasonally dry to
permanently wet, and montane as well as lowland vegetation types. The
mountains of Luzon, for example, harbour a rich assemblage of endemic
rodents, while the montane avifauna of Mindanao is especially well
differentiated. Reptiles are most abundant in the lowlands. Special
considerations such as these would have to be taken into account in detailed
planning (Brown and Alcala 1964).

It would also help to know which species are able to live in second growth
and other common types of human-created habirat, but this sort of
information is not included in handbooks or taxonomic monographs, The
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chances are good that more than half of the species pool can make use of
disturbed environments (¢f. Terborgh and Weske 1969). This being so,
biological reserves could be designed expressly to benefit the minority of
species that absolutely require unaltered natural conditions.

The final question we wish to consider is that of the size of existing and
future reserves. How large should they be, or perhaps more appropriately,
how big is big enough? There has been a good deal of controversy in the
literature over this issue — for a juxtaposition of contrasting viewpoints, see
Simberloff and Abele (1975) and the ensuing rejoinders; Diamend (1976),
Terborgh (1976), Whitcomb er al. (1976), Simberloff and Abele (1976}, It is
unfortunate in our opinion that the debate has centred on the largely bogus
question of whether several small patches of habitat may contain more
species than a single large patch of equal aggregate area. Obviously, the
answer depends on how the various patches are situated with respect to the
variety of available habitat types. Far more importantly, parks should
include genetically viable populations of the particular species one is trying to
protect. To make the point with an absurd example, it may be possible to
protect a square kilometre of forest that contains the nest of a given bird
species, but that is irrelevant if five years later the birds are no longer
present. The object is to preserve species and whole ecosystems over the
long run, not just to include one or more individuals of as many species as
possiblc at the ourset. There can be no doubt that large areas are more
effective over the long run.

Nevertheless, the question of how large is large enough is still a valid and
necessary one to ask. The answer has to be tailored to the particular
objectives at hand. [t might be possible to assure the continued existence of
an amphibian, for example, by protecting a few springs or preserving the
vegetative cover along a watercourse. At the other extreme, making sure that
the Philippine Eagle Pithecophaga jefferyi is still with us 100 years from now
is perhaps the most challenging conservation objective in the Philippines. If
enough habitat can be protected in Mindanao and Luzon to perpetuate the
eagle populations of these two islands, it seerns probable that a majority of all
Philippine vertebrates will be secure along with them.

What must be kept in mind is that the spatial requirements of species
differ enormously. If we begin with the big and spectacular and give them
the highest priority, then many lesser creatures of little popular appeal can
ride their coattails to perpetuity. The ones that are lefi out can then perhaps
be afforded special attention on a smaller scale. We cannot realistically expect
that any conservation plan will be accepted that optimizes purely biclogical
criteria. But what we should realize is that the political concerns based on the
popular appeal of certain impressive, adorable, or ‘charismatic’ creatures can
potentially by channelled into very constructive action.

We wish to thaek Walter C. Brown, John E. DuPont 2ad Robert F. Inger for their help in
discovering the literature on Philippine vertebrates, and Lawrence R. Heaney, Paul D.
Heideman, and Robert §. Kennedy for reviewing the manuscript and providing critical
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advice. Ft should be recorded that this paper was originally prepared four years ago under a
different authorial sequence, and has been thus cited, e.g. by Lewis {1986); this revision
represents a refinement but not a reworking of the earlier text. The Oriental Bird Club
waives copyright of this paper but petitions journals that reproduce it to indicate Forkrail as
irs first publisher.
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