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Summary. —Of the 11 outlying mountain ranges along New Guinea’s north and
north-west coasts, the Kumawa and Fakfak Mountains are those most isolated
from the Central Range and from other outliers by flat lowlands almost at sea level.
The Kumawa Mountains were previously unexplored ornithologically, and the
Fakfak Mountains unexplored above 900 m. We report four surveys conducted in
1981, 1983 and 2013. The known combined avifauna is now 283 species, including
77 upland species of which the two ranges share at least 57. Among Central Range
upland species whose geographic and altitudinal ranges make them plausible
candidates to have colonised Fakfak and Kumawa, 15 are nevertheless unrecorded
in both Fakfak and Kumawa. Of those 15, 13 are also unrecorded in the mountains
of Yapen Island, which at Pleistocene times of low sea level was also separated
from other New Guinea mountains by a wide expanse of flat lowlands. This
suggests that colonisation of isolated mountains by those particular upland species
depends on dispersal through hilly terrain, and that they do not disperse through
flat lowland forest. Because of the low elevation, small area and coastal proximity
of the Kumawa and Fakfak Mountains, avian altitudinal ranges there show the
largest Massenerhebung effect (lowering) of any New Guinea mainland mountains
known to us. We compare zoogeographic relations of the Fakfak and Kumawa
avifaunas with the mountains of the Vogelkop (the nearest outlier) and with the
Central Range. Mixed-species foraging flocks are of two types: small insectivorous
flycatchers and warblers, and larger brown and black omnivores. We provide
preliminary descriptions and four photographs of 14 distinctive undescribed taxa
or pairs of taxa that we observed in the field, and that await collection and naming,
in addition to the three endemic taxa already described. An appendix lists, for all
283 known species, the records, local names in the Baham language where known,
and altitudinal ranges and abundances on each of our four transects.

The mountains of the island of New Guinea consist of the Central Range that forms the
island’s east / west backbone, plus 11 isolated smaller and lower ranges along the north and
north-west coasts (Fig. 1). New Guinea supports a rich upland avifauna, with nearly 200
bird species or superspecies confined to mountains and absent from the flat lowlands. For
these upland species, the outlying mountain ranges, separated from each other and from
the Central Range by intervening lowlands, constitute virtual islands of upland habitat.
They offer an opportunity to study problems of island biogeography within a mainland
setting (Brown 1971).

One such problem is to understand species differences in colonisation and distribution:
why are some species much more widely distributed than others? For instance, some upland
species, e.g. Mountain Fruit-Dove Ptilinopus bellus and White-eared Bronze Cuckoo Chalcites
meyerii, occupy all 11 outlying ranges. Others, e.g. Mountain Kingfisher Syma megarlyncha
and Slaty-headed Longbill Toxorhamphus poliopterus, occur on only 1-2 outlying mountains,
respectively, and have not been recorded on other mountains within their altitudinal and
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Figure 1. Map of New Guinea (modified from Diamond 1985), showing the main mountain ranges: the
Central Range (cross-hatched); the 11 outlying ranges on the north and north-west coasts of the New Guinea
mainland (numbered and in solid black); and the mountains of Yapen Island (also solid black). The dashed
line marks the limits of the New Guinea / Australia continental shelf. During Pleistocene times of low sea
level, the shelf, which is now a shallow sea, was a dry-land extension of the New Guinea mainland, so the
mountains on Yapen Island were then a twelfth outlying range on the mainland.

geographic range, despite being readily detectable. Another problem is to understand
differences in the evolution of endemism: some species occupy many mountains as a
single subspecies (e.g., Red-breasted Pygmy Parrot Micropsitta bruijnii and Red-collared
Myzomela Myzomela rosenbergii), while others are divided into many subspecies or even
different allospecies on different mountains (e.g., the four allospecies of the Smoky
Honeyeater superspecies Melipotes). Under current taxonomy, the outlying mountains
support two endemic full species (Vogelkop Whistler Pachycephala meyeri and Emperor Bird
of Paradise Paradisaea guilielini), 14 endemic allospecies within nine superspecies, and many
endemic subspecies. Why do species or superspecies differ so markedly in their proneness
to geographic variation?

Of the 11 outlying ranges, the Fakfak and Kumawa Mountains are among the smaller
in area and among the lower ones in elevation: the Fakfaks (c.1,400 m high) are the second
lowest, and the Kumawas (1,654 m) tie for third lowest. However, four features make them
of special interest. First, they comprise by far the most isolated upland habitats, being
separated by 50-75 km of completely flat lowlands almost at sea level from the nearest
hilly terrain of the Central Range, and by 30 km of flat lowland terrain from each other. In
contrast, of the other outlying ranges, seven are connected by low hills to the Central Range,
from which the other two (the Adelberts and Huon Peninsula) are separated by only narrow
strips of flat lowlands. This difference, combined with knowledge of the composition of the
Fakfak and Kumawa upland avifaunas, may illuminate mechanisms by which upland
species colonise outlying ranges. Second, if one considers the outlying ranges as being
distributed along a segment of a distorted circle along New Guinea’s north and north-west
coasts, the Fakfak and Kumawa Mountains define the south-west end of it. Third, the Fakfaks
and Kumawas are those outliers with by far the most karstic terrain, which explains their
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abundant populations of an otherwise rare
and little-known New Guinea bird species,
Greater Melampitta Megalampitta gigantea, a
karst specialist (Diamond 1983). Finally, they
support populations of Vogelkop Bowerbird
Amblyornis mornata whose bower form and
decorations differ greatly from those of
morphologically nearly identical conspecific
populations in other mountains (Fig. 2).

Prior to our surveys, the Kumawa
avifauna was wholly unknown, while
knowledge of the Fakfak avifauna was
based only on two small collections made
at low elevations in 1896 without field
observations. The paucity of earlier surveys
was partly due to the dangers formerly
posed by the inhabitants of the Fakfaks
(¢f. Doherty’s account in Rothschild &
Hartert 1901), and partly to the physical and
logistical difficulties of penetrating inland
across karstic terrain without surface water
to reach the highest peaks.

This paper describes our four surveys:
one of the Fakfak Mountains (by JD in
1981) and three of the Kumawa Mountains
(two by JD in 1983, and one by JD & KDB
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Figure 2. Bower of Vogelkop Bowerbird Amblyornis
inornata, Central Kumawa, New Guinea, March 2013;
note the tower of sticks glued together, the four

in 2013). In 2013 we reached the highest
Kumawa summit, while in 1981 JD reached
an elevation ¢.85 m below the highest Fakfak

Pandanus leaves propped against the tower’s base,
and (at JD’s feet) the rectangular row of pieces of
buft-coloured clay (K. D. Bishop)

summit. Subsequent to Diamond’s 1981

Fakfak survey, Gibbs (1994) and Rheindt (2012) surveyed Fakfak birds in 1992 and in 2008
and 2009 respectively. In Table 1 we list all 283 bird species recorded from the Fakfak
and Kumawa Peninsulas, as well as presenting notes on 71 species of interest, and offer a
preliminary biogeographic discussion of the avifaunas.

Background

Environment.— At seven weather stations in the Fakfak/Kumawa area, all of them at
low elevations on or near the coast, mean annual rainfall varies from 214 to 388 cm, i.e. drier
than average for New Guinea (Brookfield & Hart 1966). Presumably, rainfall is greater at
higher elevations, where there are no weather stations in our area. Monthly rainfall in the
locally wetter months of December-May is 2—4 times greater than in the drier months of
July-November.

Karst terrain, associated with an absence of streams and other surface water, is locally
widespread in the area, including on all four transects (see below). Our North Kumawa
transect was entirely within karst and entirely without surface water; JD depended on rain
and lianas for water during his survey. On our Central Kumawa transect, the only surface
water was the marsh at our Marsh Camp in a basin without entrance or exit streams. On
our South Kumawa transect there was no surface water beyond a stream rising at 490 m, but
nearby was a river with a waterfall above which were several cascades visible from the air
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and on GoogleEarth. Our Fakfak transect had two small streams at 680 m and 745 m, and
a few forest pools at lower elevations. While mountains rise directly from the coast around
most of the perimeter of the Fakfak (or Onin) and Kumawa (or Bomberai) Peninsulas, the
east side of the Kumawa Peninsula east of the base of the mountains consists of extensive
flat alluvial lowlands traversed by east-flowing rivers draining the mountains.

In areas without human disturbance the natural vegetation covering the Fakfaks and
Kumawas consists almost entirely of forest. The only exceptions we saw were several small
marshes with standing water in small basins at elevations of 790-1,010 m in the Central
Kumawas. One of those was the site of our Marsh Camp, where we could observe the water
level rising and falling from day to day in synchrony with rainfall. Anthropogenic second
growth and coconut plantations are widespread in the many coastal villages and towns of
the Fakfak Peninsula, but on the Kumawa Peninsula are confined to the vicinity of a few
coastal villages (see People and languages), plus a narrow coastal strip that had been logged
commercially at the northern (beach) terminus of our North Kumawa transect.

Forest composition on our Fakfak transect was studied by the forester H. Makabory,
who accompanied JD. There were few tree ferns, little ground moss, thin soil, and much leaf
litter at low elevations because fallen leaves that land on hot karst rock tend to dry out and
then decompose very slowly. Forest canopy was 20-30 m high and dominated by Poietia
acuminata, P. coreaceae, P. pinnata, P. tomentosa, Sterculia macrophylla, Intsia palembanica, 1.
bijuga and Aunisoptera polyandra. Above the canopy towered Araucaria cunninghamii up to
49 m tall and 130 cm in diameter. Other common trees were Casuarina moutana, Cinnainiomuin
massoia, Cupressus sp., Dilleniia sp., Eugenia sp., Hopea papuana, Koordersiodendrou bogoriense
and Wormia sp., and (at higher elevations) Agathis labillardieri, Notlofagus sp. and Quercus
sp. Trees growing on limestone in the Fakfaks were generally similar to those growing on
limestone in the Arfaks, except for the rarity of Palaguium amboinensis in the former.

Forest composition at our North Kumawa transect was studied by the forester F.
Sadsuitubun (Directorate General of Forestry 1975), who accompanied JD. Common
lowland tree species were Albizzia falcata, Alstonia scholaris, Burckella sp., Calophylliumn sp.,
Cananga odorata, Canarimmn indicum, Intsia bijuga, I. palembanica, Palaquium sp., Piriteria sp.,
Planchonella sp., Pometia pinunata, Spondias cytherea and Terminalia sp. Common species at
higher elevations were Auisoptera polyandra, Casuarina montana, Elaeocarpus sp., Intsia sp.,
Octoweles sumatrana, Palaquiim sp., Podocarpus uereifolin and Spondias dulcis. Sadsuitubun
observed Agathis labillardieri and Araucaria cunninghamii elsewhere in the Kumawas, in
non-karst wetter areas, and we observed Araucaria on ridges above our Central Kumawa
Marsh Camp.

People and languages.—Today, the Fakfak Peninsula’s human population lives almost
entirely in lowland villages, as well as in the growing town of Fakfak on the south coast.
Formerly, the mountains were also inhabited, and the collector William Doherty encountered
hundreds of mountaineers during his 1896 visit. As is true in coastal mountains elsewhere
in New Guinea, one reason why people formerly lived in the mountains was to avoid
the risk of murderous attacks and slave-hunting expeditions to which sea-going raiders
constantly exposed coastal peoples. But the former Fakfak mountaineers, like New Guinea
coastal mountaineers elsewhere, have abandoned their mountain villages and moved to the
coast, on their own initiative and urged by the government, in order to gain access to stores,
schools and medical care. By the time of Diamond’s 1981 visit, the sole remaining mountain
village still inhabited on the Fakfak Peninsula was the small settlement of Wanggasten.
Local informants showed Diamond the site of another former mountain village called
Siembra, and mentioned another such village, Rombena, which was also mentioned to
Rheindt (2012), both abandoned (according to the informants) between 1967 and 1971.
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While the widespread language of the Fakfak Peninsula is now Indonesian, three
indigenous languages are still spoken locally (Lewis 2009): the Austronesian language of
Onin, with 500 recent speakers, on the peninsula’s western tip and around Fakfak town;
and the Papuan languages Tha and Baham, which are related to each other, with 5,500 and
1,100 recent speakers in the peninsula’s western and eastern halves, respectively. Several
additional indigenous languages, each with a few hundred speakers, are spoken on three
islands just south of the peninsula and on the north-east coast.

In contrast to the (former) habitation of the Fakfaks, the Kumawa Mountains are
entirely uninhabited today, and early 20th-century Dutch maps also mark no villages. No
signs of present or former human use were visible to us from the air, nor did we encounter
any signs on the ground during our three visits. The reasons are readily understandable
from the terrain: the lack of surface water in the north and the steep karst topography
of most of the south. A single village, Nusawulan, is sited on Nusawulan Island and on
the adjacent mainland coast at the peninsula’s southern tip. This is the sole village from
which it is possible to ascend into the southern slopes of the Kumawas, which rise steeply
immediately from the south coast. Nusawulan inhabitants speak the Baham language
spoken in the eastern Fakfaks, and claim that their ancestors moved from the Fakfak area to
Nusawulan about three generations before Diamond’s 1983 visit. Several other villages are
located on the Kumawa Peninsula’s east coast but are separated by ¢.30 km of flat lowlands
from the Kumawas’ easternmost foothills.

All of Diamond’s local informants in 1981 and 1983 spoke the Baham language: from
New Weri and Wanggasten villages in the Fakfaks, and from Nusawulan village in the
South Kumawas. We present lists of Baham bird names that Diamond recorded from these
informants (Appendix).

Other ornithological studies.—In addition to our studies, there have been five other
studies or collections in Fakfak, and one in Kumawa.

Fakfak.—Prior to Diamond’s 1981 visit, during three months of 1896-97 William Doherty
collected 97 species for the Rothschild museum while based at Sekru near the present town
of Fakfak (Rothschild & Hartert 1901: 56-57). Doherty’s letters state that he collected up
to elevations of at least 900 m, but was limited by hostile natives. Most of his specimens
evidently came from low elevations, because he obtained only eight upland species, all of
which Diamond found at elevations below 790 m.

Karl Schadler collected 76 species for the Leiden museum while also based at Sekru
in the same months of 1896-97 as Doherty (Finsch 1900). He evidently remained at low
elevations, because his collections include just one species confined to uplands in this area
(Trumpet Manucode Phonygamius keraudrenii), which JD found to descend to 400 m.

While based at Fakfak and the nearby Kaukas, C. L. ]J. Palmer van den Broek & P.
J. van Cloven collected birds presented to the Leiden museum in 1908 (van Oort 1909).
Unfortunately, most of their specimens were unlabeled, and some of these are of species or
subspecies confined to other parts of New Guinea, while two of the species that van Oort
reported as ‘evidently from Fakfak’ probably do not occur there (New Guinea Vulturine
Parrot Psittrichas fulgidus and Masked Bowerbird Sericulus aureus). Of the 19 species labeled
as ‘Fakfak’ or ‘Kaukas’, all are lowland species and all were subsequently observed in
Fakfak by JD and / or D. Gibbs except Eastern Great Egret Ardea modesta and Large-tailed
Nightjar Caprimulgus macrurus, both of which JD observed in Kumawa and whose presence
in Fakfak would be unsurprising. Because of the uncertainties about collecting locality, we
do not discuss Palmer van den Broek’s and van Cloven’s collections further.

Subsequent to JD’s 1981 visit, D. Gibbs observed 106 species during eight days in
September 1992 along a trail cut by oil exploration teams from the coast up to and over the
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Fakfak summit (c.1,400 m). In two visits in August / September 2008 and June 2009 totalling
nine days, reaching elevations of 950 and 1,300 m, respectively, F. Rheindt observed 147
species. Gibbs and Rheindt did not collect specimens. Because Gibbs reached higher
elevations than Diamond or any other observer, he recorded 12 high-elevation bird species
recorded there by no one else (see Appendix).

Kumawa.—In 1948-49 Sten Bergman spent three weeks collecting on the east coast of
the Kumawa Peninsula at Kambala village (133°25’E, 03°52’S), in flat lowlands far from the
mountains (Gyldenstolpe 1955). He collected or observed 51 species, all of them species of
lowlands or coasts, and all but five were subsequently observed by us.

Present surveys.—We carried out one Fakfak survey and three Kumawa surveys of
birds, all of them jointly with forest surveys by staff of the Indonesian Forestry Department,
Environment Department, or both. The coordinates that we provide below for our sites
were determined by GPS during our 2013 Central Kumawa survey, but are estimates
derived from maps for our other three surveys, when GPS was not available.

Fakfak, 1981.—]JD and the forester H. Makabory arrived at the town of Fakfak on 17
February. After four days on the coast nearby, on 21 February they went by boat to the
coastal village of New Weri south-east of Fakfak (c.132°38’E, 03°13’S), where they obtained
carriers. Setting out on foot on 22 February, they reached a forest campsite at 620 m. (This
and all other elevations measured by us and cited here were determined with Thommen
altimeters in feet, and are converted to metres and reported as the average of multiple
readings at each site on different days.) On 23 February they reached Wanggasten village
at 690 m (c.132°42’E, 03°07’S) and on 27 February their highest campsite in forest at 1,210 m
(c.132°39’E, 03°03’S), where they remained four nights, each day climbing to 1,315 m. They
descended to Wanggasten on 3 March, to a forest campsite at 360 m on 5 March, and to
New Weri and then by boat on 6 March to Fakfak, from which they departed on 8 March.

North Kumawa, 1983.—This survey was undertaken by JD, F. Sadsuitubun of the
Indonesian Forestry Department, and A. Irwanto of the Indonesian Environment
Department. Following an aerial reconnaissance of the Kumawa Mountains, they and their
carriers arrived from Fakfak by boat, and on 25 August established Camp 1 on a beach in
the south-east corner of Teluk Sebakor (Sebakor Bay), on the north coast of the Kumawa
Peninsula (c.132°54'E, 03°39’S). Over the next 14 days, proceeding south-southeast on a
compass bearing of 160°, they cleared trail and moved to a series of nine camps: Camps
2-10, on 28, 29, 31 August, 1, 2, 4, 5, 6 and 8 September, respectively, at elevations of 260,
405, 520, 580, 555, 740, 690, 800 and 905 m, respectively. The highest elevation reached was
938 m, beyond Camp 10, which was estimated to be ¢.11 km from the coast (c.132°55’E,
03°46’S). Overland progress was slow because of the undulating karst terrain and the
complete lack of water other than lianas and occasional rain. On 10 September the group
descended to Camp 4, on 11 September to Camp 1 on the beach, and on 12 September they
departed by boat.

South Kumawa, 1983.—This survey was undertaken by JD, while A. Irwanto performed
conservation surveys. Whereas the ascent inland from the beach in North Kumawa was
very gradual, such that an elevation of just 938 m was reached after 11 km, the ascent
inland from the beach in South Kumawa was steep, such that an elevation of 1,438 m was
reached after only 5 km. On 16 September, JD and 12 carriers travelled by boat from Fakfak
to Nusawulan village on the beach at the south tip of the Kumawas opposite Nusawulan
Island (c.132°58.8'E, 04°06.4'S, per C. Thébaud). On 17 September they transferred to the
beach opposite Kerowagi Island (¢.133°02’E, 04°04’S). On 18 September they made two trial
ascents from Air-Keser beach and Fatukama beach; the latter was less rocky. Camp 1 was
established on Fatukama beach (133°04.05’E, 04°03.33’S, per C. Thébaud). On 19 September,
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proceeding inland from Fatukama beach on a bearing of 350°, they climbed to Camp 2 near
a stream (the highest surface water encountered on this transect) at 485 m. On 20, 21 and
24 September they reached Camps 3, 4 and 5 at 923, 1,137 and 1,390 m, respectively. The
highest elevation reached was 1,438 m on the crest of the ridge above Camp 5 (¢.133°04.46E,
03°59.30°S per V. Broissart). On 28 September they descended to Fatukama beach, transferred
to Kerowagi beach, and surveyed the three small Baniki islets offshore. On 29 September
they surveyed Kerowagi Island and a waterfall on the mainland opposite Kerowagi Island,
before returning to Nusawulan village that afternoon and returning by boat to Fakfak on
30 September.

Central Kimawa, 2013.—This expedition, the last, was led and planned by R. Sneider and
JD, joined by KDB, M. Ammer and T. Kammeyer, with the participation of the Indonesian
Forestry Department. The approximate location of the highest Kumawa peak was already
known from JD’s 1983 aerial reconnaissance flight. Sneider & JD located this peak more
precisely using GoogleEarth, and Ammer confirmed it during another reconnaissance flight
in January 2013. On 5-11 February 2013, Sneider, Ammer and Kammeyer used a helicopter
to establish two camps: Top Camp at 1,654 m on the summit itself (133°00'32”E, 03°55'02"S)
and Marsh Camp in a natural clearing at 1,026 m consisting of a marsh-filled basin encircled
by hills (133°02'52”E, 03°55'13”S). Three other such marshy clearings at similar elevations
were located by aerial reconnaissance within 10 km. On 13 March 2013 all five personnel,
plus three Dani field assistants, flew by helicopter to Top Camp, where JD & KDB spent the
next four days surveying birds on or near the summit. On 18 March the helicopter returned,
brought JD, KDB, Kammeyer and the three Dani men to Marsh Camp, and departed with
Sneider & Ammer. For the next eight days JD & KDB surveyed birds from Marsh Camp up
to 1,210 m. On 27 March the helicopter flew us out of Marsh Camp.

Methods.—We made observations while walking trails that we cut, stopping at fruiting
and flowering trees where birds gathered, and noting altitudes measured by Thommen
altimeters and (in Central Kumawa) using a Garmin GPS. We recorded vocalisations with
Sony TCM 5000 EV tape-recorders, played back unidentified vocalisations in the field to
attract and identify the authors, and re-listened to recordings in camp each day because
our directional microphones often captured vocalisations not noticed in the field. Forestry
Department personnel operated mist-nets at North Kumawa Camps 9-10 and South
Kumawa Camps 4-5. Those birds trapped were weighed and measured. All were then
released in North Kumawa and most in South Kumawa. From 39 South Kumawa birds
retained as specimens in the Museum Zoologicum Bogoriense, Bogor, three new subspecies
were described previously (Smoky Robin Perneothello cryptoleicus maxinius, Sclater’s Whistler
Pachycephala soror octogenarii and Smoky Honeyeater Melipotes cf. fumigatis kumawa; Fig. 4)
by Diamond (1985). The present paper does not name other new taxa. Diamond (1985) also
reported 16 records of distributional interest for Fakfak and 28 for Kumawa. Our other
prior publications based on our Fakfak and Kumawa studies were accounts of Megalampitta
gigantea (Diamond 1983), and of bower-building by Amblyornis inornata (Diamond 1986,
1987a, 1988).

Species list

The Appendix summarises available information for the 283 species recorded in the
Fakfaks and Kumawas, considering the two ranges separately. For each species, column 2
indicates whether the species was recorded in each of our four surveys, in the four other
Fakfak surveys (by Doherty, Schadler, Gibbs, and Rheindt), and in Bergman’s Kumawa
survey. Column 3 categorises abundance in four categories, from the least abundant to
most abundant species (categories 1-4), in each of our four surveys. Column 4 provides
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altitudinal ranges in each of our four surveys. Column 5 presents two sets of bird names
in the Baham language: the names given by informants in the Fakfaks and those given at
Kumawa’s Nusawulan village. Our nomenclature follows that of Pratt & Beehler (2014).

Upland species

Definition.—The published literature concerning avian distributions on tropical
mountains commonly refers to ‘montane species’. A common-sense definition of a montane
species is ‘a species confined to the mountains, and absent at sea level’. For example,
Beehler et al. (1986) considered as montane those New Guinea birds largely confined to
elevations above 1,000 m, whereas Archbold & Rand (1935: 542) identified a break at
1,700 m. Other more finely divided classifications split a separate hill avifauna below the
montane avifauna, or split the montane zone into lower (0 to 600-700 m), middle (800-1,500
m) and upper (above 1,500-2,000 m) montane zones (Stresemann 1923).

Such definitions would be unambiguous if New Guinea bird species fell into two
or more cleanly divided groups: e.g., to take the simplest twofold classification, species
occurring from sea level upwards (‘lowland species’) vs. species confined to elevations
above some particular altitude such as 1,000 m or 1,700 m (‘montane species’). In reality,
quantitative analysis reveals that altitudinal floors of New Guinea bird species are
distributed continuously, from sea level to 3,800 m (Diamond 1972: 67-70). We see no value
to considering species as montane only if their altitudinal limit exceeds some arbitrary
value, e.g. 1,500 m.

Instead, we distinguish between two categories of species: ‘lowland species’ vs. “upland
species’, meaning ‘those species present in’ vs. ‘those species absent from’ the flat lowlands
at or near sea level. All species absent from the flat lowlands are considered upland species,
irrespective of whether their lower altitudinal limit is 500 m or 3,500 m. This definition has
the advantage of recognising a biologically significant attribute: the ability or inability to
exist or disperse in the flat lowlands at sea level seems to have had an important influence
on the composition of the Fakfak and Kumawa avifaunas (see below). Of course, putting our
definition into practice poses its own sources of ambiguity, but they are minor compared to
the complete arbitrariness of categorising species by whether their lower altitudinal limits
lie above or below 800, or 1,500 m, or some other arbitrary elevation.

The five principal sources of ambiguity that we encountered in applying our definition
were as follows. First, some species (e.g., Ornate Fruit-Dove Ptilinopus ornatis, Papuan
Mountain Pigeon Gynuiophaps albertisii) breed at high elevations but descend to the
lowlands post-breeding. We consider such species as upland.

Second, some species (e.g., Psittrichas fulgidus, Torrent Flycatcher Momnacliella muelleriana,
Sericulus anrens) inhabit sloping hilly terrain and descend to elevations only slightly above
sea level in such terrain, but are absent from flat lowlands at or near sea level. We consider
such species as upland.

Third, how gentle a slope must a terrain have in order to be considered ‘flat’, and how
many records from ‘flat lowlands’ suffice to disqualify a species as upland? These questions
cause species of the lower hill slopes to include borderline cases. Among them, we consider
Pheasant Pigeon Otidiphaps nobilis, Papuan Cicadabird Edolisoma incertinn and Magnificent
Bird of Paradise Diphyllodes magnificus as upland, but Chestnut-breasted Cuckoo Caconiartis
castaneiventris, Pale-billed Scrubwren Sericornis spilodera and Fairy Gerygone Gerygone
palpebrosa as lowland.

Fourth, some New Guinea species occur at sea level in the flat lowlands of the Fly River
in southern New Guinea, but are confined to elevations above 600 m or higher in northern
New Guinea, the Fakfaks and Kumawas. These include White-faced Robin Tregellasia
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lencops, Yellow-legged Flycatcher Kempiella griseoceps, Phonygammnius kerandrenii, Black-eared
Catbird Ailuroedus melanotis, Spotted Honeyeater Xanthotis polygrammus and New Guinea
White-eye Zosterops novaeguineae. We consider such species as upland in our study area,
plus northern New Guinea.

Finally, Hooded Pitohui Pitohui dichrous and possibly some other species, while
confined to elevations above 600 m in most of northern New Guinea, plus the Fakfaks and
Kumawas, occur in flat lowlands not only in the Fly River bulge but also locally in several
other localities. We consider Pitolini dichrous as upland.

Accordingly, approximately 77 species of the Fakfaks or Kumawas, or both, noted by
an asterisk in the Appendix, rate as upland.

Differences between the Fakfak and Kumawa upland avifaunas.—The two avifaunas
are largely similar. Of 77 upland species recorded in one or both ranges, 57 were found
in both the Fakfaks and Kumawas, 12 only in the Kumawas and eight in the Fakfaks
alone (Table 1). To interpret this apparent difference, we first consider to what extent it is
probably real.

The best-attested cases of species that probably occur in only one of the two ranges
involve three noisy and common species, each of which descends in the relevant range to
altitudes that have already been well surveyed in the other range wherein the species has
not been recorded. The species are White-striped Forest-Rail Rallicula leucospila and Ashy
Robin Heteromyias albispecilaris, recorded on both Kumawa transects (North and Central
Kumawa) that reached its altitudinal range, but not recorded in Fakfak, and Goldenface
Pachycare flavogrisen, which was abundant and noisy in Fakfak down to 787 m, but was
not recorded on any of our three Kumawa transects although all three reached elevations
above this.

TABLE 1
Upland species recorded only in Fakfak or Kumawa, but not in both ranges.

Fakfak Kumawa Notes

White-striped Forest-Rail Rallicula leucospila no yes noisy, common

Bronze Ground-Dove Alopecoenas beccarii no yes silent, cryptic, rare

Rufous-throated Bronze Cuckoo  Chalcites ruficollis no yes sings in canopy, rare

Mountain Owlet-Nightjar Aegotheles albertisi no yes nocturnal, uncommon; calls

Feline Owlet-Nightjar Aeotlieles insiguis no yes nocturnal, uncommon; calls

Red Myzomela Muyzomela cruentata yes no ephemeral at flowers

Spotted Honeyeater Xanthotis polygrammus  yes no cryptic, rare

Olive Straightbill Timeliopsis fulvigula yes no cryptic, rare

Goldenface Pachycare flavogriseum yes no noisy, abundant

Large Scrubwren Sericoruis nouhuysi no yes sings, rare; high altitudes

Grey-green Scrubwren Sericornis arfakianus ? no abundant; identity uncertain

Streaked Berrypecker Melanocharis strintiventris  ? no cryptic, rare

Barred Cuckooshrike Coracina lineata no yes calls in canopy, rare

Varied Sitella Daploenositta chrysoptera  yes no cryptic, rare

Paradigalla Paradigalin sp. ? no cryptic, rare

Lesser Ground-Robin Amalocichila iucerta no yes noisy, abundant; high altitudes

Garnet Robin Eugerygone rubra no yes sings, not cryptic; rare

Ashy Robin Heteromyins albispecularis  no yes noisy, abundant

New Guinea White-eye Zosterops novagguineae no yes aliundant; identification hard when
silent

Russet-tailed Thrush Zoothera heinei no yes silent, cryptic, rare
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There are four types of uncertainties applying to the other 17 species recorded only
from one of the two ranges. First, Large Scrubwren Sericornis nouhiysi was found in
Kumawa only on the summit itself (1,654 m) and Lesser Ground-Robin Amalocichla incerta
in Kumawa only above 1,260 m (South Kumawa) or above 1,110 m (Central Kumawa).
In Fakfak the only observer to ascend above 1,280 m was Gibbs, and he reached such
elevations only briefly in transit on two days. Therefore, longer surveys of high elevations
in the Fakfaks are required to determine whether these two species really are absent there.

A second type of uncertainty applies to 12 species recorded in just one range, but
cryptic or rare or both. Such species might simply have been overlooked in the other range,
despite many days of survey time at appropriate altitudes. These include eight species
recorded only in Kumawa (Bronze Ground-Dove Alopecoenas beccarii, Rufous-throated
Bronze Cuckoo Chalcites ruficollis, Mountain Owlet-Nightjar Aegotheles albertisi, Feline
Owlet-Nightjar A. insignis, Barred Cuckooshrike Coracina lineata, Russet-tailed Thrush
Zoothera heinei, Garnet Robin Engerygone rubra and Zosterops novaeguineae), plus four
species recorded only in Fakfak (a paradigalla Paradigalla sp., Varied Sitella Daphoenositta
chrysoptera, Olive Straightbill Timeliopsis fulvigula and Xanthotis polygrammus).

A third group comprises two species recorded only in Fakfak, but whose identification
there was uncertain: Grey-green Scrubwren Sericornis arfakianus and Streaked Berrypecker
Melanocharis striativentris.

The final uncertainty concerns Red Myzomela Myzomela cruentata, which was observed
regularly in Fakfak but not seen in Kumawa. It gathers at flowering trees but is locally very
uncommon or absent when no trees that it utilises are flowering, raising the possibility that
it went unrecorded in Kumawa merely because suitable trees were not flowering during our
visits. (Note added in proof: we are grateful to C. Thébaud and B. Mila for the information
that they twice observed Myzomela cruentata in South Kumawa in November 2014.)

We guess that some of the 17 absences subject to these uncertainties are real, whereas
others are artefacts of the species being overlooked in one of the two ranges. Further
ornithological exploration will be required to resolve this uncertainty.

Absentees.—The New Guinea upland avifauna comprises ¢.190 species or superspecies
(Diamond 1972). Approximately half of these could not be considered ‘good candidates’ for
colonising Fakfak and Kumawa, for either of two reasons: their altitudinal range elsewhere
does not descend to the summit elevations of the Fakfak and Kumawa, or their geographic
range does not extend to westernmost New Guinea. Therefore, we restrict our attention to
unequivocally ‘good candidates” that possess a suitable altitudinal range (i.e. down to at
least 670 m, thus providing an ample area of habitat at suitable elevations in both ranges)
and a suitable geographic range (i.e. present in the Arfak Mountains of the Vogelkop
Peninsula).

Of the 92 species that constitute ‘good candidates’ under these criteria, Fakfak and
Kumawa support populations of 77. Table 2 lists the 15 suitable candidates not recorded
from either range. Of those 15, we consider six to be so vocal or common, or both, wherever
present (Psittrichas fulgidus, Papuan Scrub-Robin Drymodes beccarii, White-rumped Robin
Peneothello bimaculata, Green-backed Robin Pachycephalopsis hattamensis, Ornate Melidetes
Melidectes torquatus and Obscure Honeyeater Caligavis obscura), that their apparent absences
in both ranges are probably real. Three species (Salvadori’s Teal Salvadorina waigiuensis,
Monachella muelleriana and Torrentlark Grallina bruijnii) are specialists of fast-flowing
mountain streams, which have not been surveyed in either range, although in aerial
reconnaissance we spotted large mountain streams in Kumawa, so an opinion as to the
presence of these three species must await surveys of those streams. Four species (Wallace’s
Owlet-Nightjar Aegotlieles wallacii, Sericulus aureus, Marbled Honeyeater Pyciopygius
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