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Introduction

This paper, which has been prepared in two independant
sections, is based primarily on collections and field notes made
on the Cocos-Keeling Islands between about 10 December 1940
and 10 November 1941. During this period-the author lived on
Pulo Tikus, on the main atoll, and was able to make two visits'
to the isolated island of North Keeling, the first on 30 January
and the second, of two days, on 7 and 8 J uly. A general descrip-
tion of the group is given in the introductory paper at the
beginning of this Bulletin. A more detailed account of the.
history of the Islands up to 1941, also prepared by the present
writer, appears in the Journal of the Malayan Branch of the
Royal Asiatic Soeiety, Vol 20, pt 2 (1947: 140-202), and of
the form and ecology of the island of North Keeling in the same
Journal, Vol. 21, pt 1 (1948: 68-103). A general account ofiSas
the birds of the group is given in the Ibis, Vol. 91 (1949:221— =
243), and a more detailed deseription of the nesting habits off
some of the sea birds, based partly on data obtained on Christ
mas Island between September 1938 and December 1940, appears
in the Journal of the Bombay Natural History Society, Vol, 48
pt2 (1949: 214-385). ECTeL

The first section of this paper deals in some detail with -
birds that were breeding on the Islands in 1241. Unless other-
wise stated all measurements quoted for specimens taken by =
the present writer were made in the flesh and are expressed in
mm. Tail measurements are from the base of the centre
feathers to the tip of the longest feather. Measurements of the
exposed culmen were taken from the base of the feather tract,
The second section of the present paper consists of an annotated
checklist of the birds known authentically to have peeurred o1
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MOTES ON THE BIRDS OF THE COCOS-KEELING ISLANDS

the group in a feral state. Doubtful records are discussed in

the introduction to it, which also gives n briof summary of the
earlier collections made on the islands. It is followed by a
combined list of references covering both sections of the paper.
References to Christmas Island are in all cases to the island in
the eastern Indian Ocean (lat. 10° 25-34' south, long. 106°
34—4?1' ‘east), approximately 530 miles east of the Cocos-Keeling
Islands.

Representatives of 17 different species were found to be
nesting in the group in 1941. Five of these are land birds, of
which 4 had been introduced, 2 from Christmas Island and 2
(Gallus varius and Padda oryzivora) probably from Java. The
only indigenous bird is Rallus philippensis andrewsi, a race of
the Philippine Rail. Subspecies of this bird are known from
northern Australia and from a number of islands in the Austra-
lian region and the Philippine and Austro-Oriental subregions,
but it has never bg_&n reported from the Malaysian subregion
proper. The remaining 12 species are all sea or coastal birds.
Thev include representatives of all the genera usually associated

~with isolated tropical islands—Anoiis, Gygis, Sula, Fregata and

Phaéthon—together with a Demigretta sp. and Puffinus pacificus.

_ The Philippine Rail is not known from Christmas Island,
which has a breeding avifauna of 17 species, 8 land birds (of
which one is again Padda oryzivera introduced from Java) and

5 % sea birds. Only 5 sea birds are strietly common to the two
islands, though a further 2 (Fregota minor and Phaéthon
depturus) nest on both, but are represented by different races.
The breeding sea and coastal birds on the two islands are

as follows,
Christmas Island Cocos-Keeling Islands
3 Sterna fuseate nubilosa
Anaoiiz stolidus pileatus

Gugis alba monte
Puffinus pacificus subsp,

Demigretia socra saera
Sula dactylatra bedouti
Sula abbotti
Sula lewcogaster plofus
Sula sula rubripes
Fregate andrewst

. 1 Fregate ariel subsp.
Fregoata miner minor Fregata minor subsp.

gan | Phaithon rubricaudn westralis

Phaéthon lepturus fulvus  Phaéthon lepturus lepturus

Mus. 22, 1950. [213]




C. A. GIBSON-HILL

The points of difference between these two lists are
interesting, though it does not seem possible at the moment to
find a satisfactory explanation for some of them. The Cocos-
Keeling group has three terns against the one on Christmas
Island, but at least one of the additional species, Gygis alba,

might well have been expected on the latter. The Cocos-Keeling

Islands are certainly the most easterly known breeding ground

of the race monte (type locality, the Seychelles), but the species : e
‘as a whole occurs widely across the Pacific. In addition it is

known to be resident on several islands with a vegetation rather
similar to thet of Christmas Island. It keeps to isolated oceanic
islands, but it cannot by any means be said to be restricted to
coral atolls. The Sooty Tern, Sterna fuscata, obviously prefers
a more open terrain, but against this the Noddy, Anoiis stolidus,
has made itself at home on Christmas Island, where it is actually
more numerous than on North Keeling. :
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NOTES ON THE BIRDS OF THE COCOS-KEELING ISLANDS

The other differences between the two sea bird populations
include the replacement of Sula abbotti of Christmas Island,
which breeds on tall trees inland, by Sule dactylatra of North
Keeling, which normally nests on low-lying, bare ground near
the shore. This is clearly an ecological distinction. So may be
the replacement of Christmas Island’s Fregate andrewst, which
again breeds in tall trees, though this time near the coast, by
Fregata ariel, which favours banks of Pemphis acidula and
other low-growing shrubs. At the present time agndrewsi is not
known with certainty to be breeding on any other island, but it
seems probable that there is also a colony on the Anamba
Islands, in the South China Sea, about 900 miles almost due
north of Christmas lsland. If this is so it will be of great
interest to learn exactly what habitat it favours there. '

The basis of the racial distinction of Fregate minor and

Phaéthon lepturus is less obviously ecological. The two forms

of F. minor are naturally occupying rather different nesting
sites on the two islands, but the typical race, F. m. minor, is
known to breed on Pemphiz in parts of its range. Similarly
P. lepturus fulvus has a specialized nest site on Christmas
Island, in that it usually breeds in hollows in the trunks of tall

dying trees, but it could find a few suitable places on the Cocos-.

Keeling Islands. Also, why is not P. L. lepturus, the typical
race, on Christmas Island in place of it? These birds range
widely, and as we know lepturus itzelf breeds in hollows in the
trunks of dead trees in parts of its range in the Indian Ocean
(data summarised in Gibson-Hill, 1950). Again the P, lepfurus
subsp. reported by Bartels (1937: 16-19) to be nesting on an
island off the coast of Java must almost certainly be the typical
race: his informant could hardly have failed to note and report
the rich golden apricot colour of fulvus. This, if accepted,
ﬁten&ia the range of P. L lepturus to the east of Christmas
sland. =
There can scarcely be any great difference in the marine
foods available in the sea off the two islands. Two species,
Anoits. stolidus and Sule rubripes, are numerous on both, while
o second booby, Sula lencogaster, which is plentiful on Christmas
Island, occurs in small aumbers on North Keeling. It would,
in fact, .seem that though the sea bird populations are clearly

distinct, this can be attributed only partly to the markedly .

different structure and vegetation of the two islands, and even
less to the available foods. Tt cannot even be said that the sea
bird fauna of Christmas Island has clearly come from further
~east, and that from the Cocos-Keeling Islands from the western
* Tndian' Ocean.”’ There is no doubt that geveral points in the
subspecific standing of the birds of the Indian Ocean need
clarification; but as far as the existing dbfinitions take us we

Mus. 22, 1950. : [215]
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C. A, GIBSON-HILL

find that the Cocos-Keeling Islands have approximately eq
affinities with the west and the east. Three common sea bir
Sula suld rubripes, S. leucogaster plotus and Anois stolidus
pileatus, nest on both islands and in localities spreading widely
both east and west of them. One bird, Sule abbotti, has its
most easterly known breeding ground on Christmas Island, and
one, Fregata m. minor, its most westerly. One bird, Phaéthon
lepturus fulvus, is restricted to this island, while a second occurs
only on it and possible on an island due morth of it. Three =
birds, Demigretta s. sacra, Sula dactylatra bedouti and Phaéthon i
rubricaudn westralis, are at or near their most westerly nesting
grounds on the Cocos-Keeling. Islands, while probably only twe, =
Gygis alba and P. L lepturus, are at the eastern extent of :their =%
range. This last figure is based on the assumption that the two
frigate-birds and the shearwater occurring on the Cocos-Keeling
Islands are peculiar to it. Should the frigate-birds prove to be
of the Mascarene forms this figure becomes four on these
grounds. On the other hand it may well be necessary to remove:
P. I lepturus (see above) and place it in the category of the
birds known to nest both east and west of the two islands.
There is a further interesting point in which some of the
sea birds of the Cocos-Keeling. Islands differ in detail from
those on Christmas Ieland. This is in the matter of the timing
of the breeding season. In several cases the peak period for
egg-laying is slightly, or even appreciably, different on the two' =
islands. Briefly one can say that on Christmas Island the two
Fregata lay from the middle of March to the end of June, while

on North Keeling the two birds lay between the beginning of __ T A

May and the beginning of July. Sula sula rubripes, on the
other hand, lays mostly during the last week in May or in June = =
on Christmas Island and between April and June on North
Keeling. These differences . are . slight, but they show the
Fregata laying a little later on the latter isiand, and the Sula
sule a little earlier. The data available on Sula leucogaster and.
the Phaéthon spp. is probably not sufficient for a comparable:
analysis. The behaviour of the Noddy, Anoiis stolidus, however,
is extremely interesting. On Christmas Island it lays mostly
in May and June, that is at about the same time as the other
sea birds. On the Cocos-Keeling Islands it lays from la
December to early March. This puts its breeding season fou
to five months earlier, and in the latter half of the southern:
summer, though the Cocos-Keeling Islands are only about one
and a half degrees further south of the equator. We also find
that two other sea birds on these islands are probably following
much the same routine. Sterna fuscatae seemingly laid in
November or early December in 1940, and the shearwater.
certainly normally lays there in October and November. These
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NOTES ON THE BIRDE OF THE COCOS-KEELING 1SLANDE

points are discussed in slightly more detail in the notes below
on the Noddy and the Sooty Tern. In summary one can say
that the months from May to August cover at least the peak
egr-laying period for these and other sea birds on Christmas
Izsland and, as far as has been recorded, on most other islands

in the tropical Indian Ocean. On the other hand September to_

January, the months of the southern spring and early summer,
is the period during which the Sooty Tern and the Lesser Noddy,
Anpiis tenuirostris, nest on Houtman’s Abrolhos, off the coast
of western Australia, 1,500 miles south-east of the Cocos-Keeling
Islands, and November the month in which the Wedgetailed
Shearwater lays there.

Part 1

The Birds breeding on the Cocos-Keeling Islands in 1941.

The following seventeen birds were found breeding on the
islands in 1941. Introduced species are marked with an
asterisk. In addition there were a number of feral domestic
Fowl on North Keeling, descended from birds liberated when
regular visits were being made to the island.

o Gallus varius (Shaw & Nodd.). ' Green Jungle-fowl.
IJImSj.'mnw vorivs Shaw and Nodder, Nat. Mise, x, 1798, pl. 3532
¥ AVH.

{Gallus bangkive, Forbes, 1885, p. 44.)
Local name, “Ayam Alus”.
The following skins were retained and are now in the
Raffles Museum collection. All four were taken on Pulo Pan-
jang (West Island).

Coll, Total Wing ; Bill Exposed
No.| Date Sexr Length Tail Flat Tarsus toGape  Culmen
GGl 19:2:41 3 648 292 233 88 a 18
€62 304l - & 611 260 230 B35 23 17
CGS.  2:3:41 2 441 124.5 198 75 29 16:5
CG4. "5:3:41 2 442 130 203 76 28 16:5

Soft parts: iris, chrome yellow; in the male, the focizal skin purplish
madder, the base of the meck chrome yellow with & bright blue pateh in
the midline, the wattle chrome, and the comb mauve with its base bright
blue green; in the female, the bare areas are light grey-blue with the
eyelids dark brown; hill, black in the male, dropping to off-white on the
lower surface, and in the female dark grey-brown, paler at the tip; legs,
off-white or a pale watery grey; fect, grey.

According to Forbes (1885: 44) “Gallus bangkiva" (sic)
had been introduced on Pulo Panjang, in the main atoll, before
the time of his visit in 1879.! Wood-Jones (1912: 300) says

1. -Forbes (tom. cit.: 24) says " introduced from Java," but both
bankive Temm. and varins occur in Java.

M, 22, 1950, SN 1.5 B |




€. A. GIBSON-HILL

that all the wild fowls to be seen during his stay were domestic
fowls run wild. On the other hand, the late J. S. Clunies-FHoss
told me that his father had liberated the ancestors of the present
stock on Pulo Panjang about 1880. It seems most probable
that these were the birds that Forbes saw (he did not collect
any specimens) and that Wood-Jones, who overloocked several
other species, failed to find them. They do not seem to have
multiplied rapidly, in spite of The fact that they were nominally
protected by the Clunies-Ross family. In 1941 they were still
confined to Pulo Panjang, where there were probably less than
200 adults all told. They were shy and elusive, and kept well
in cover among the denser vepetation. No nests were seen.

Rallus philippensis andrewsi (Math.). Philippine Rail,

Eulaheornis philippensiz andrewsi Mathews, Bds, Austr. 1, 1911,
p. 109: Coeos-Keeling Islands. ’

Rallus philippensis, Forbes, 1885; p. 44.

Rallus philippiensis (sic), Wood-Jones, 1912, p. 338

Local n.illl'ma1 “Ayam Utan."

The following skins were retained and are now in the o
BafMes Museum collection. They were all taken on Pulo Luar it
{Horsburgh Island). isl
Coll. Total Wing " Bill  Exposed’ ed
No. Date Sex  Length Tail Flot Tarsus te Gape  Culmen me
CPL.. 25:12:40; 2 298 73 T84+ B0 a7 305
CP2, < 1d4::1:41° | % 304 fid 152 498 40 23
CP4., 17: 1:41 3 200 63 142 51 38 32
CPY. 20:I:41 2 and. T4 142 al 39 B2
CP9. 20: 1:41 3 316 78 147 49 40 a4
CP11. 20: 1:41 32 289 TL 133 81 a6 20
CP1G. 248l & 206 T2 111 48 a6 20 55
CPi6. 243 241 2 204 65 108+ 49 40 22
CP17. - 27: 2:41 3 308 il 152 82 40 a2:

CE2. 17 H:4T. O 206 6T 141 ab a0 29

CPa. 17: 1:41 g 202 T0 141 A6 34 28.5

CPg. 20:1:41 g 206 T0 148 il a6 an

CPB. 20;1:41 ¢ 278 b9 128 45 36 29

CP10. - 20; 1:41 7 280 T 135 47 a8 3%

CP1Z.. 21: 1:41 @ 270 G0 136 47 a2 o5

CP13. 21: 1:41 2 306 a8 137 49 . 86" 29

CP14. 1T: 2:41 g 205 70 139 48 33 28 St
CP1B. 27: 2:1 9 204 62 G664 80 34 28 }

: difference between the colouring of male and *
Iﬂmn?;ftbi:prg?sir]iz mr:;gn; eyelids, grey-irown; bill, [n'.ﬁkish grey or =
mulberry brown, darker and browner along the dorsal surface of the T
maxilla and sometimes pinker at the base of the mandible; legs and th
feet, grey. ] 5 ‘[ :

[218 ] BuLL. RAFFLES M
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MOTES OM THE BIRDS OF THE COCOS-EEELING 18LANDS

On the measurements recorded in mm. above it would seem
that the female is slightly smaller than the male; total length,
+ 289-316 av. 302, § 278-306 av. 991 tail, & 63-75 av. 70, 2
FO_70 av. 656; wing flat, & 111-1562 av. 140, 2 128-148 av. 138;
tarsus, & 47-56-51 av. 50, ¢ 45-50 av. 48; bill to gape, & 36-40
av. 3%, 9 32-38 av. 35; exposed culmen, & 2934 av. 315, ¢
26-32 av. 29. The Raffles Museum collection also contains two
specimens sent up to Singapore in spirit by the Clunies-Ross
family and subsequently skinned. g

This iz a local race, peculiar to the group, of a bird which
oceurs widely in the Philippine, Austro-Oriental, Australian and
Polynesian sub-regions. None of these areas are near the
Cocos-Keeling Islands, and it has never been recorded in the
Malaysian sub-region proper. Its presence in the Cocos-Keeling
group is difficult to explain, unless it is descended from birds
liberated by 17th or 18th century visitors to the island. We
know from Keating's observations (quoted in Holman, 1846:
382) that it was there as early as 1829. He makes mention of
only a few species. Presumably the rail was at least fairly
common and widespread during his stay on Cocos or he would
not have referred to it. Forbes (1885:44) says that in 1478
it was found in great abundance, but he does not say on which
islands. It was certainly not “abundant” in 1941, but as it is
edible it is surprising that it has survived anywhere on the
main atoll.

In 1941 philippensis was plentiful on Pulo Luar and North
Keeling, and present but less common on Pulo Selma and Pulo
Panjang. It mostly frequents the open grassy pateches or the
wooded areas adjacent to them. It is a typical rail in its
habits, and flies reluctantly and enly for short distances. It
nests on the ground, laying normally (according to local infor-
mation) 4-6 eggs in a small, virtually unlined depression at
the base of a clump of grass. I saw two nests, each containing
5 eggs, the first in May and the gecond in June. The eggs were
almost round: the ground colour was pinkish buff, blotched and
speckled with reddish and purplish brown. The moult in the:|
specimens examined on the atoll, together with those retained, '
suggests that breeding mormally ends between August and
October. If that is so it means that this species lays during the
latter part of the rainy season. 7

Sterna fuscata nubilosa Sparrm. Sooty Tern.

Sternn nubilose Sparrman, Mus. Carls, fase. 3, 1788, No. 63; “India
Orientalis".

Sterna fuliginesa, Wood-Jones, 1912, p. 288,

‘" Local name, ‘“Burong Dali”. This name iz also used for
the Bridled Tern, S. anzthetus antarctica Less.

Mus. 22, 1850. [2191




C. A. GIBSON-HILL

The following nine skins were retained and are now in the
Raffles Museum collection. Nos. 9, 20 and 21 were taken at sea
off Pulo Tikus (Direction Island) ; the remainder were taken on
Morth Keeling.

Coll. Tatal Wing Bill Ezxposed
Nu. Date Sex Length Tail Flat Tarsus to Gape  Culmen
Vi, 30:1:41 g 430 171 2719 81 62 45
V3. %0:1:41 416 163 300 20 57 43
Yoo BTl 3 448 181 290 305 62 dd
Ve, | B3 Tl 3 425 166 284 an 62 445
Vo, 24: 941 3 444 174 - 287 30-56 625 45
Ve, 30: 1:41 o 420 170 300 31 i 44
V4, 803 1341 g 407 132 276 30 60 42
w20, 30:10:41 ¢ 3724 1294 201 30-5 59 42
Vo2, 2:11:41 0 432 180 289 31 5 41

Soft paris: no apparent difference between the colouring of male and
female birds; iris, dark brown; evelids, bill, legs and feet, black.

Typically the Sooty Tern oceurs in our area only as a
breeding visitor to North Keeling, where it nests on the crest of
the shingle beach on the northern section of the east side of the
island. Relatively few birds were present in 1940-41. During
the breeding season they occasionally fly across to the vicinity
of the main atell, and solitary individuals can generally be seen
fishing over the open sea between the two islands. In 1940 the
birds apparently laid in November and December; and we found
& chicks in down, but no eggs, on my first visit to North Keeling
at the end of January, 1941. The majority of the birds left the
neighbourhood of the islands in February and early March, and
from the latter month onwards very few were seen. During

the July visit to North Keeling we found no evidence of active

nesting and encountered only three adults in two days. No

further landings were possible that year, but from mid-Septem-

ber onwards the Sooty Tern was again seen over the open water
between North Keeling and Pulo Luar, and on several occasions

bids wisited the lagoon of the main atoll. While sailing near = f_'

North Keeling towards the end of October, 1 counted over 40
terns fishing in the lee of the island. p

According to the local Malays, who are very partial to its
eggs, the Sooty Tern was formerly plentiful on North Keeling.
They told me that previously they had generally found two large
colonies in the area where I saw the 5 chicks. Unfortunately

they could not remember the dates when they had collected the =
eggs more precigely than that it must have been some ftime -i'. e

]
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MOTES ﬁl\' THE BIRDS OF THE COCOS-KEELING 1SLANDS

between November and February. On the other hand Wood-
Jones (1912: 338) gives this bird as nesting on North Keeling
“hut not in very great numbers”. It was not breeding when he
visited the island, in Jume 1906, and it is possible that my
informants were correct and that the bird was formerly much
commoner there. Alternatively they themselves may have
exaggerated the numbers that they expected to find on the
island; very few visits had been made in the ten or twelve years
previous to my landings. Finally it is possible that the hirds
do still reach North Keeling in some numbers but January and
July (in 1941 at least) were the wrong months in which to look
for them. Mathews & Iredale (1921: 100) give the breeding
season on Houtman's Abrolhos, off the west coast of Australia
(about 28° s. lat.) as December and January; they also nole
September to November for Norfolk Island, and May and June
for the Torres Strait arca {about 10% s. lat.). In the north-
western portion of the Indian Ocean the breeding season SRS
to be round the time of my July visit, when no nests were found.
Vesey-Fitzgerald (1941: 518) says that the Sooty Tern breeds
in the Seychelles from June onwards, with young birds leaving
by the end of October. In 1942 Major North (1946: 500) stayed
on Mait Island, in the Gulf of Aden, from 22-26 November and
saw no Sooty Terns, but was told by a local informant that they
nest there in great numbers from June onwards and are away
by the beginning of October. According to Moreau (1940: B4;
quoting Reichenow, 1900) Fischer found fuscafa breeding on
Mafia (? or one of the adjacent islets) off the east coast of
Africa from June to August. This island is south of the equator
and only 4 degrees north of the latitude of the Cocos-Keeling
Islands, but again it suggests that we should have found eggs
or chicks early in July, just as the Torres Strait data does. A
possibility that remains is that the Sooty Tern behaves on North
Keeling as it does on Ascension, which is in much the same

latitude but in the south Atlantic. There it follows a regular

rhythm :_11" 9-10 months instead of 12. This moves the date of
the nesting season forward, so that it is 2-3 months earlier

each year (see Murphy: 1126-27). If this is so my first visit

{o North Keeling was made one year too late.

Aniius stolidus pileatus (Scop.). Commeon Noddy.

Sterna pileata Scopoli, Del. Flor, et, Faun. Ingabr. ii, 1786, p. 92:
Philippine Islands,

Anous. ségﬁdus, Forbes, 1885, pp. 92 and 44; Wood-Jones, 1912,
p. 339, :

' Local name, “Burong Krok”, from the bird's note.

Mus, 22, 1850 [2z21]
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The following specimens were retained and are now in the
Raffles Museum’ collection. They were taken at Tanjong Puji
at the south end of Pulo Panjang (West Island).

Coll, Total Wing Bill Ezposed
Na. Duta Ser Length Teil Flat Torsus to Gape Culmen
A8, 16:1:41 3 438 169 280 235 60 44-5
S A i B Y 440 157 279 23-6 &8 43
ASa,  1b: Tl 2 460 168 290 24 fl 43
ASh., 1b:'1:41 .3 441 158 283 23 b8 . 42
AS9, 12: 2:41 2 431 158 283 24 b7 41
AS11 12:.2:41 . '3 434 161 285 24 62 44
AS3., 15: 1:41 -¢ 439 152 279 23 ~ h%b 42
ASE. 15: 1:41 o 426 147 270 23 1) 42
ABT, 12:°2:34] a 4146 150 271 24 it} 42
ASE.. 12:.2:41: .2 435 169 274 23-5 o8 43
AS10. 12: 2:41 Q 438 162 258 23 1] 42
AS12, 12:2:41 ‘o 432 162 283 23 n9 42

The present writer also collected the following specimens on the
east coast of Christmas Island in November 1940. Specimens
previously in the Raffles Museum collection are recorded by
Chasen (1933: 63).

Coll, Total Wing Bifl Exposed
Nao. Dute ' Sexr Length Tail Flat Tarsua to Gape  Culmen
Dl 5:11:40 ' 2 403 162 277 23 b5 40
Da. ba11:40 o 2 402 150 267 225 66 385
D4, G140, 2 415 156 287 23 58 40
DT. Ti11:40. 2 392 147-5 265 23.5 a6 20
0. T:11:40 2 412 160 278 23 it 44
D11 17:11:40 & 415 1549 27 24 i1 40
D2, F:11:40 ¢ ag2 a9 265 24 it 485
D&, 5:11:40 o 439 164 2RT4 24 60 425,
D&, T:11:40 o] 417 . -168 278 . 2356 a8 43
8. T:11:40 o 415 168 282 24-5 Fij] 44
D, 7:11:40 9 400 146 2694 235 B 41
D12, 17:11:40 9 433 170 292 25 BB 415

Soft parts: no apparent difference between the colouring in the male
and female birds; iris, very dark brown; bill, jet black:; legs and fect,
dark slightly purplish grey.

This bird breeds on North Keeling in large numbers during
the early months of the year, mostly on the shingle ridges along
the landward side of the east and south sea beaches. The peak
period for laying is apparently from late December to the end

-of February. The Noddy is plentiful over the open sea hetween
North Keeling and the main atoll from December to June, but
the majority of the hirds appear to Ieave the group outside the

breeding season. Birds are scarce from ‘July onwards, but a

few juveniles with fragments of down cn the belly and wings

were present on North Keeling in July. In 1941 there was also

a small group of approximately 20 pairs nesting on the crests of
a clump of coconut palms at the south end of Pulo Panjang, in.

the main atoll. - They arrived about the beginning of January
and the majority had eggs towards the end of the month.
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. On North Keeling the Noddy builds no real nest, but places
its, single egg in a suitable depression in the coral shingle or
among the tufts of grass which in some places lie behind it.
In most cases the hollow was not lined, but sometimes it con-
tained a few dried leaves of Tournefortia. The egg is roughly
ovoid in shape, slightly more pointed at one end, and with a fine
matt surface. The ground colour ranges from a warm off-white
to a very pale fawn, with a few light, dull grey or pale, purplish
grey blotches, and above them a few fine or coarse, umber or
dark umber, markings mostly at the broader end. Ten exam-
ples ranged in length from 50-54 mm. and in breadth from
94 37 mm: average, 529 x 36 mm. They were similar to a
series of 30 examples taken on Christmas Island, which ranged
from 51-56 mm. in length and 35-38 mm. in breadth.

The season for egg-laying on the Cocos-Keeling Islands calls
for some comment. The Noddy is also a breeding visitor to
Christmas Island, which lies in approximately the same latitude.
There the majority of the birds lay in May and hateh their eggs
in June. During the two years that 1 was on the island I found

* no eggs, and saw very few birds, between the beginning of

September and the end of March. North (1946: 501) says that
the Noddies arrive in huge numbers on Mait Island, in the Gulf
of Aden, at the end of May and all leave- by December. Von
Heuglin found only old eggs, some addled and others dried, on a
visit to the same island from 13-15 November; he was told that
the birds begin nesting at the time of the change of the monsoon,
that is about the first week in June (quoted from Archer and
Godman (2), 1937: 549-50). Hoogerwerf (van Bemmel and
Hoogerwerf, 1940 : 457-63) collected eggs and young birds of all
ages on Gunong Api, in the Banda Sea, between 21 July and 11
August. Similarly the Raffles Museum has a number of eggs!
from Barren Island, off the western end of Borneo, taken by Sir
John Anderson on a one-day visit on 25 June. Vesey-Fitzgerald
(1941: 527) says that eggs are laid throughout the year on the
Seychelles, but the main laying season is during July and August.
Betts (1940: 492-3) reports breeding in full swing on Aride,
south-west of the Seychelles, when he was there between 25
April and 8 May. Both the last two authors also suggest that
this species is resident on their islands and does not foresake
them outside the breeding season. Apart from this point, it
will be seen that all the records quoted of nesting on islands in
or adjacent to the Indian Ocean show laying between late April
and August. Only on the Cocos-Keeling Islands do the greal
majority of these birds lay at the opposite time of the year,
between the end of December and February. The explanation
cannot lie in their position in regard to the equator, as Gunong
Api also is south of it and Christmas Island is less than 1°:30°
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north of North Keeling. Possibly there is an association with
changes in Ocean currents or the movements of surface water
whose effect is not felt on Christmas Island, 530 miles further
east. It is pertinent to note that the Cocos-Keeling shearwatier
also lays there in the last months of the year, and so, in 1941
at least, did the Sooty Tern. In the north-western corncr of
the Indian Ocean the latter apparently again keeps time with
the Noddy, while Betts (1940: 491-2) found P. lherminier
present on Aride in some numbers at the end of April, though
he was only able to dig out one downy chick and one sitting bird.
On the other hand 1,500 miles south-east of the Cocos-Keeling
Islands, on Houtman’s Abrolhos, off the coast of western
Australia, the Sooty Tern and ihe Lesser Noddy breed from
September to January, the months of the southern spring and
early summer.

Gygis alba monte Marth., White Tern.

Gugis alba monle Mathews, Birds Austr., ii, 1912, {i 443 Seychelles,
Gugia :;Ersd:iu. Forbes, 1885, pp. 334 and 44; W
p. i L

Local name, “Burong Chuit-chuit”, from the bird's note.

The following twenty-one specimens were retained and are
now in the Raffles Museum collection. They were all taken on
Pulo Luar (Horsburgh Island). ;

Coll, Total Wing Bill Ezxposed
Na. Diate Sex Length ~Tail Flat Tarsus to Gape  Culmen
COT | Ad: Ll 3 895 - 113 240 15 53 40
CC9,. 14: 14l 2 az27 115 241 16-5 53 29-5
CoLpL 21y 14l & 313 100 232 16:b 5] 41
coi2, 17: 2:41 & 312 108 239 17 52 37
CCl14) 17: 2:41 3 316 106 234 17 Bl 4n
COLR: 1T 2:41 & a31 102 240 17 550 42
CO16. -17:-2:4Y & 122 104 229 17 a6 439
CC19, 26: 2:41 3 a10 108 234 176 B4 41
CCz20, 26: 2:41 3 329 120 240 18 ] 42
ceel. 26: 2:41 2 32T 110 241 18 ah 415
CCo5. | 141 1:41 o 316 110 232 14 A1 a8
CCH. |- 14:-1:41 2 821 106 234 17 54-5 41
CC11, 21: 1:41 o 299 101 238 16 53 20
CC13. 17: 2:41 g 318 108 238 16-8 b5 41
Co1T T eRidlt g 8187 117 241 17 50 40
CC18, 26: 2:41 @ 312 98 232 18 a8 40
Tmmature still with seme down vistble, .
oL 25:12:40 2 252 A8 136 i8 41 28
G2t 26112:40 2 238 48 126 175 405 28
04, 140 1:41 e 290 90 191 16 45 42 .-'{I
COR. 14: 1:41 2 262 a0 208 166 46 32

o ot A T e 274 | .83 178 18 43 2925

the ecolouring of the male
plack; bill, black, usnally’
is largely bilack and

Soft parta: no a'ﬂparant-diffémnt between
and female birds; iris, dark brown, eyelids,

with the base dark blue (in a few birds the base
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in some there is no indication of the blue ealouration; it is possible

that the deeper colour is associnted with ripening gonads, but it iz not

possible to say thiz with certainty on the material collected); legs and

feet, in the adult blue-grey with the webs off-white and the claws black. °

The White Tern is resident on the Cocos-Keeling Islands
throughout the year, occurring on both the main atoll and North
Keeling. On the main atoll the birds are largely confined to
Pulo Luar, where in 1941 there were 100300 pairs; there were
also 2 or 3 pairs nesting on the west end of FPulo Tikus. The
population on North Keeling is probably about the same size as
that on Pulo Luar. The birds keep mostly to the less thickly
wooded portions of the islands, and do much of their fishing in
the lagoons, or very cloge to the atolls. Occasionally they may
be met with over the open sea a fow miles away from the group,
but they have never heen reported at any great distance from
the land. Capt. Slocum (1900: 210) claims to have encountered
them about 25 miles east of the main atoll and this would seem
to be as far as they normally stray away from it (see also
Forbes, 1885: 12).

The single egg is usually deposited on the branch of a tree
or against the midrib on the horizontal portion of the curving
frond of a coconut palm. The trees used most frequently
appeared to be the Cocos Ironwood, Cordia subcordata Lamm.
and the Kayu Sireh, Tournefortia argente Linn., but a few were
found on the stumps of dead Papayas, Carice popoyc Linn.
The most favoured sites were 10-25 feet from the ground, and 2
short distance in from the edge of the island. The egg iz an

almost perfect oval, with a fine matt surface. The ground -

colour varies from light fawn to olive. It is variously blotched
with dull grey and lilac grey, and above these with scrawls of
dark umber and brownish-black the latter markings being
mostly in a ring round the broadest portion of the egg. Fifteen
eggs, of which five were retained, measured 40—44-5 mn. in
length and 90-34 mm. in breadth, with an average of 426 x
323 mm.

1t is possible that these birds lay at all times of the year,
45 the species is said to do in certain other parts of its range
(Murphy, 1936: 1167; Vesey-Fitzgerald, 1941 : 529), but on the
Cocos-Keeling Islands there is certainly a definite peak period

_ for laying covering the months from May to July, with a recru-

descence of laying, or possibly a second brood, from September
to November. All the eggs and yery Vvoung birds that were
found fitted in with these two periods, except for an egg seen in
March and a 2-week old chick at the beginning of May. Both
parents incubate. Two full periods were timed to within 24
hours: they lasted 30-31 and 31-52 days respectively.
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The young bird hatches covered with a pre-plumule down. v
This is smoky grey in colour with a yarying amount of biscuit
brown at the tips, giving it a mottled appearance which decrea-
sps with age as the tips are lost through wear. The earliest
feathers to emerge are those along the mid-line of the back and
in two small patches one Over each scapular region. These
appear above the down about the 12th day. The flight and tail
feathers emerge sool afterwards. These, together with the long
scapular feathers, develop steadily until about the end of the
third week. During the 4th and Bth weeks their rate of growth =~
alackens slightly, presumably in consequence of the great deve-
lopment of the covering feathers which takes place at this time.
By about the 35th day down is visible only on the forehead,
neck, flanks, belly and rump, and in a few fragments adhering:
to the lesser wing coverts. By the 40th day it is reduced still
further to a little on the forehead, throat, lower belly and.
yump, giving the chick the appearance of being enclosed in a
thin smoky haze. A few birds probably begin to fly naturally at
this stage, but the majority do not seem to do so far a further
7 to 10 days. By then the down is represented by mo more
than a few whisps round the throat, over the wind coverts and
on the lower belly. These are not lost for some time, and in
parts remain on the birds after they have begun to fly. The
juvenile plumage iz predominantly white, but the upper wing
_ toverts and mantle feathers are riehly marked with one or two
terminal bars of brownish black bordered with orange rufous,
the feathers of the forehead, crown and flanks similarly though
less strongly so, and the upper tail coverts faintly so. The
young birds also have a small black spot immediately in front
of the eye and a rather larger one behind i, joined by a very
+hin line above the orbit. These become reduced with age and
they are relatively much less prominent in birds still with the
mottled back and head but with adult measurements.
Gygis albe occurs on suitable, isolated tropical islands in all
three oceans, but so far as is at present known there is a break
in its distribution in the Australasian region. G. 4. Toyand
Mathews breeds on Kermadec and Norfolk Islands, and is a
_ possible straggler to the east coast of Australia (Mathews and
Iredale, 1921: 105). The next most westerly home of this
species is the (Cocos-Keeling Islands. Provisionally these birds
are here referred to G. a. monte Mathews of the western Indian
Ocean, which is said fo differ from the Pacific forms in having
shorter wings, but with the bill as long as in royana (Mathews
and Tredale, loc. cit.). TInfortunately very few precise measure-.
ments appear to have been published. Hartert (1927: 19) says
that the wing in monte from the Seychelles (the type locality)
does not as a rule exceed 235 mm. in length, but over half the

[ 226 ] BULL, RAFFLES




NOTES ON THE BIRDE OF THE COCOS-KEELING ISLANDS

adults in the present collection have wing lengths between 238
and 241 mm. Further Mathews and Iredale say that the female
in royana is smaller than the male, and quote single measure-
ments to support their contention (3, total length 330 mm.,
culmen 45 mm., wing 250 mm., tail 110 mm. and tarsus 16 mm.;
¢, total length 260 mm., culmen 40 mm., wing 243 mm., tail
108 mm. and tarsus 14 mm.). This appreciable difference is
not shown in the Cocos-Keeling figures. Possibly these birds
are intermediate between the G. a. monte of the Seychelles and
rouana of east Australian waters, as at present recorded. They
do not, in my opinion, merit a name, but -it may well be that a
future revision of Gugis alba, based on adequate material, will
permit the eonclusion that one rather variable race extends from
il;le Ssychelles anstward at least as far as Norfolk and Kermadec
ands.

Vesey-Fitzgerald (1941: 530) says that the White Tern nests
on all the islands and islets of the Seychelles group, and on Poivre,
2t, Joseph, Remire, Providence, Alphonse and Coetivy in the
Amirantes. It is resident in parts at least of the Chagos Archi-
pelago. Peters (1934: 343) says that it also occurs on ‘‘zome
ogther of the Mascarene Islands”, but none of the islands given
above are part of the Mascarene group. Alexander (1928: 196)
gays Madagascar and the Mascarene Islands. In the Seychelles
this bird apparently lays all the year round, as another race has
been found doing in the Atlantic Ocean. Possibly this also
applies to the Amirantes. No adequate data is available for
the Chagos group. On the Cocos-Keeling Islands, as noted
ahove, at least the greater part of the laying occurs in the periods
May to July and September to November. According to
Mathews and Iredale (loc. eit.) breading oceurs on Norfolk and
Kermadec Islands from October to February. This is more fruly
in the period of the southern winter than the Cocos-Keeling
Islands peak seasons are. .

Puﬂ:‘mus. ‘pacificus chlororhynchus Lesson.
Wedgetailed Shearwafer.

Pujiinus chiororhynehus Leszon, Traité d.Crn., livr. 8, 1831, p. 613:
no locality specified, type from Shark’s Bay, West Australia,

‘Local name, “Burong Tanah'

The following eleven skins were retained. MNos. 1-3 and
11 were taken in the open sea off Pulo Tikus, No. 9 off Pulo
Panjang and No. 10 off Pulo Béras. Nos. 48 were taken on
North Keeling on 30 January. The specimens marked with an
asterisk were sent to the New York Museum of Natural
History for identification in April 1947 from an examination
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of this material Dr. R. ¢. Murphy (in litt,, 16:1 :50) has kindly very
supplied the provisional diagnosis used In thiz paper. The -adva
S emainder are at present in the Raffles Museum. ing ¢
Coll, Total Wing. : m}ﬁﬂl
No. Dats  Sex Length Tail FIEIE Tarais Euﬂttl?t-itpe %im‘f T{-‘;#th
51, dTiidl g e 128 AL 48 52 35 hi
Pl geqtarninl gd - gl s g 52 38 oft
P5. 30: 14l 3 412 124 277 50 Bl a6 1 )
Pg.*  ab: 1:41 3 423 123 277 il 49 35 bree
PT*  30: 1:41 2 446 134 287 bl bo 30
Pior 12: 614l & 457 132 296 i B4 48 Dem
PIL.* 28: D4l 3 431 181 281 48 53 20
Pos 12: 1:41 9 412 124 278 b2 1] a8
pdae 30: 1:41 9 448 136 205 ol pd-b 38
PR* 30: 1:41 @ 433 127 200 51 i 37
Po.* 2: 341 9 431 130 £83 A3 bb a7 othe
Soft parts: no apparent difference Letween the colouring of male and
femmale birds; iris, dnrk brown; eyelids, black; bill, greyish with 8 hint ixln
of purple, black at the tip and on the turbinate; legs and feet, “eorpse- R
coloured” (a slightly purplish white or & very pale pinkish mauve), with af
a smoky grey patch along the outer edge. not
Wood-Jones (1912: 345) was told that there was a “Mutton _%;i':
Bird" breeding on MNorth Keeling, and he saw the warrens, but
failed to find any birds on his one brief visit; he does not appear ?\?ﬁ
o have looked. for them at sed. The Shearwater m‘ﬂu]y a Hli
breeding visitor to the island. It nests there in considerable Hi
numbers, normally laying in October and November. From late HB.)
August to the and of February it was common over the open HBi
water between the islands and the main atoll. Only occasional ) E% y
birds were encountered in the intervening months and we saw L H1
no examples during our stay of two days on North Keeling at . H2
the begining of July. g&é_
The burrows are excavated in the coarse, sandy soil in the He
patch of bare ground at the south-east cormer of the island. ~ [T
This area is s0O honeycombed with tunnels that walking over it Hil
is difficult and dangerous. The burrow is usually about 214-81%
feet long, and terminates in a small chamber, the floor of which D
may 'contain a few frapgments of dried grass and covering o
feathers. A number of old burrows were found in the grassy D
patch at the north-west corner of the island, but even in Jan- -
- uary no birds were found near them nor was there any indication b
that they were still being used. =
It seems probable that only one egg is laid. The breeding th
geason was near its finish at the end of January when we paid ¥
our first visit to the island, and the majority of the burrows, L
though obviously inhabited recently, were empty. A few =
contained solitary, well-developed chicks. A young bird which th
1 took back to the main atoll with me was nearly 295 mm. long, e
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very plump, with feathers sprouting along the back, well
‘advanced shoulder patches and both coverts and remiges appear-
ing on the wings. It was a placid youngster, but it seemed
miss the comforts of its burrow and, though liberally supplied
with food, it died after a few days. According to Serventy &
Whittell (1948:94) this species lays in November on the islands
off the west coast of Australia, and the young are hatched early
in January. This approximates fairly closely to the apparent
breeding rhythm on North Keeling.

Demigretta sacra {Gmel.). Eastern Reef Heron

Ardea socra Gmelin, Syst. Malb, i, pt. 2, 1789, p. 640: Tahiti.
Demigretta socr, Tarbes, 1886, pp. 83 and 44
Demiegrettn (sic} soerd, Wood-Jones, 1912, pp. #42-3.

Local name,. “Bélakol’. This name is also used for any
other herons, egrets or night-herons visiting the atoll.

The following fifteen skins (Nos. H1-15), taken on various
islands on the main atoll, were retained and are now in the
Raffles Museum collection. Nos. 14 and 15 are immature birds,
not able to fly, taken from nests. The measurements are also
given of three birds collected by the present writer on Christmas
Island in November 1940. These are marked with an asterisk.

Coll. Total Wing Eill Ezxposed
No. Date Spx Length Tail  Flat - Tarsus lo Gape Culmen
H1l,, 91:12:40 & 589 99 284 885 975 79
H4. 1l 2 BTT a7 269 B4 98 80
HE. 156: 1l:41 3 592 100 279 a2 106 an
Ho., 16: 141 3 RO+ 864 284 85 100 B2
 Hi2. 13: 2:41 3 B4 93 283 84 a5 78
Hi4 13: 3:41 3 514 67 229 $7. -+ BE oy iGh
Hi5, 18: 3:41 8 445 L] 224 i) 80 5t
H2. 6:1:41 @,  B7T0 i1 262 81 . b8 B0
Ha. T-1:41 % ohd 93 273 810 o1 B2
Ha, 14: 141 8 558 100 280 7T 99 33
Hg, 18:1:41 -2 546 a7 271 83:5 aT 18
~Hro agldll g 8ib 89 274 83 o4 B2
Hi0. .20: 1:41 & 574 a7 £ B2 an 83
Hll. d:-2:41 g 5690 965 262 17 93 76
Hid 18:2:41 ¢ bdb 104 262 B4 95 7
DI0.=21:11:40 2 aab 28 277 65 91 76

D2a* 21:11:40° 2 5ol b 282, T 101 B2.5
D28.* 24:11:40° 2 548 BT 266 L] 91 T4

. |Soft parts: there is some seasonal variation in colouring, the ghades
being brighter in the breeding months, but no apparent difference between :
male and female birds; iris, yvellow or orange {eﬂuw; eyelids, yellowish or
vellow, with free border grey; bill, yellowish brown or yellow, greyer at

the base of the maxilla and at the tip, with the skin yellowish or chrome
-ellow ot the angle of the gape; legs, grey or yellowish grey; feet, the
aame with the pads dull or chrome yellow,

This bird is found in small numbers on North Keeling and
the majoritv of the islands in the main atoll. On the latter it
nests principally on Pulo Bélanchi and at the south end of Pulo
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Tikus. There are also a few pairs on Pulo Luar and Pulo
Panjang. At the sputh end of the atoll the birds breed in small
colonies of about half a dozen pairs in the crests of adjacent
coconut palms. In 1941 the population on the main atoll as a
whole was about 40 to 50 breeding pairs. Approximately one-
third of these were white phased birds and the remainder dark
(white 60-65%). The two phases mixed freely and in three
instances dark and light birds were found breeding together.
Nestlings acquiring their first feathers were found exhibiting
both colour patterns.

The nests are broad, rather untidy collections of dead sticks
and Tournefortia leaves, about 20-25 inches across and 5 inches
deep. The material is only loosely worked together, and in the
older nests is held in position largely by the guano. The eggs
are apparently normally laid between December and February
inclusive. Eleven nests were examined of which T had clutches
of 3 egggs, 3 of 4 and 2 of 2, but in nearly all cases the birds
only succeeded in rearing 2 chicks., The egg is a pointed oval
in shape with a rough surface and a rather thick shell. The
colour is a uniform light glaucous blue, appearing sea-green
when viewed from the inside against the light. Twenty-four
examples were megsured ; they ranged from 4248 mm. in length
and 33-36 mm. in breadth, average 46 x 345 mm." Details of
%anzfixi%z;tiun and - fledging are given in an earlier paper (1949:

The Eastern Reef Heron is widely distributed in suitable
localities from the coasts of south-east Asia south to northern
Australia and through the Philippines, Moluceas and the New
Guinea islands.to the South Pacifie. It reaches the western
limits of its normal range on the coast of Burma (Smythies,
1940 : 460), in the Andaman and Nicobar Islands (Kloss, 1903
330: Baker, 1929: 352), on the west ecoast of Sumatra and
adjacent islands (Chasen, 1935: 56) and on the Cocos-Keeling
Islands. It oecurs on Christmas Island, 530 miles further east,
but the population there is no more than 15-20 pairs; only one
nest has been found, with eggs in August (Gibson-Hill, 1947
108). Stuart Baker (loc. eit.) mentions breeding off the Arakan
coast in May, and in the Andamans and Nicobars from the last
week in May to August or September, with the peak period from
the end of June to July. Madoc (1947: 14) records eggs found
on the Mulayan coast in May and June. The present writer
has MS notes of nests with eggs on islands off Pahang and
Trengganu in July and the first week in August. Obviously
further dated records of breeding are required from Christmas
Island. Nevertheless it is of interest to note that again such
evidence as there is from that island suggests a nesting rhythm
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NOTES OM THE BIRDE OF THE COCOS-KEELING ISLANDS

roughly similar to that in the territories further north; while as
in the case of two of the terns and the shearwater the data from
the Cocos-Keeling Islands show breeding in the period corres-
ponding to the southern sumimer.

Sula dactylatra bedouti Math. Masked Booby.

Suln dactylatra bedouti Mathews, Austr. Av. Ree, i 1913, p. 18&:

Bedout lsland, Morth-west Australia.

{Sula Abbotti {gic), Wood-Jones, 1912, pp. 243-4).

Local name, ‘Burong Gangsa'’, gongst being the Malay
term used locally for a go0se.

The following twelve sking were retained and are now in
the Raffles Museum collection. No. 9 was taken in open water
off North Keeling; the remainder on the island itself.

Coil, Total Wing Rill Eaxposed
No. Duate Sex Length Tail Fiat Tarsus o Gape  Culmei
1. 40:-1:41. & Tad R E 425 gl 120 970
CE, . 30: 14l -3 B05 184 434 na 120 99
G11. By T4l & Bl14d 189 427 2. 126 104
c12. . By T4l 798 193 424 48 - 123 103
10, 4: T4l % BGl 201 446 oa 126 102
Immature birds f -
G2, 80 1:41 3 785 - 184 399 b2 - 111 490-b
G4.  -a0:1:4l’ 3 R0G 165 a0l p1 © 123 02"
G, B0: 1:41 & TG0 176 446 2 - 126 103
G, 16: 3:41 3 741 182 452 b4 126 106
G5, 30: 1:41 2 50 165 444 b2 126 103
Gh. a0: 1:41 2 820 b/ 437 b3 12b 102
GT. 202 1:41 Q 836 163 439 i3 R 1278 106

Soft pEI.I'LE.: immature birds have much the same soft part colouring
as the adult {emales, but in the younger axamples the cojours are duller

and less intense, the iris iz grey, the facial skin gr Cand the gular skin
bloe-grey; adalts, iris, vellow in the male and yellowish grey in the female;
eyelids, facial- siin and gular skin, jet hlack in mature birds of bath
sexes; bill, yellow, with @ hint of greenigh grey at the base in the male
and yellowish grey with the base greyer in the fomale; legs and feet, dull
{“ca.rt.hy“] olive in the male, an lead grey in the female.

The only previous record of the Masked Booby's presence
on the Cocos-Keeling Islands is Hume's note on & Specimen
(1877: 310) and Legge's statement (1880: (2): 1181) that
ag. eyanops’ 18 not uncommon “ahout the Cocos Islands”, but
there is no doubt that Wood-Jones's account of S. abboifl, cited
above, refers to fhis species. At the present time it breeds only
on the island of North Keeling, where it is resident throughout
the year. Birds may be met with in adjacent waters al all
times, but unlike the smaller boobies it very seldom strays zouth
to the main atoll. The colony on North Keeling is gituated on
the open ground at the south-east corner of the island, where
the prevailing wind strikes it. In 1941 it contained about 40-50
breeding pairs. On 30 January Wwe found 7 active nests,
with eggs and the remainder with single, half-downy chicks.
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In July there was a total of 32 active nests, all containing eggs. bul
The reproductive cycle, from the appearance of the first ¢gg the
to the departure of the chick, takes about 9294 weeks; the the
normal peried for laying must, therefore, be in and about June. int
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Head of & male Masked Booby, Sula daetylatre  bedouti Math., taken E:
on the island of North ealing. o

No real nest is built. The eggs ars laid in a shallow circular I
depreasion, about 12 inches in diameter and perhaps 2 inches 15
in depth, in the sandy ground. In most cases a number of g
small, bleached fragments of coral are trodden into the depres- E
sions, forming a slight linine. In one nest there were over 20 U
of these pebbles and in another 18. A few algo had short I’
lengths of twig. Round the depression i3 a ring of bare soil, -‘;

about 9 inches wide, from which everything but the toughest
grass roots is soon plucked by the sitting bird. The surface
of the soil itself iz generally finely but shallowly pitted, as
though the bird pecked at it repeatedly.Such guano as is ejected
usually lies beyond the edge of the ring (see plate 6). It seems
probable that some of the pebibles found in the nest are ones
that have been presented to the female by the male during
courtship. The others are almost “certainly tidied into the
depression by the sitting bird, and no doubt the occasional twigs
reach it in the same way. B 1

A mormal clutch consists of two eggs. They are roughly =
ovoid in shape, with & fairly thick shell. The latter is a light, ;
watery blue in colour, but is usually completely obscured by a St
covering of lime. Ten eggs of which & were retained, ranged
from 665-69 mm. in length and 4345 mm. in breadth. Few of
the birds were found to be sitting on their eggs when the nests
were first approached. Those that were, appeared to hold them L
under the great webs of their feet. The remainder were stand- ;
ing close by them so that the eggs were shaded by their bodies,

i
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but' not actually covered. When these birds were approached
they waddled to the eggs and proceeded to tuck them in under
the feathers of their breasts, lowering themselves as they did so
into & sitting posture, with their wings held loosely a little away
from their flanks. In this position they showed their anxiety
by slowly nodding their heads and striking downwards, first to
one side and then to the other, with half open bills. They made
no forther move, and 1o sound, unless one approached much
closer. Then, usually after emptying their stomachs (carefully
ejecting the fish outside the neat, bare ring), they launched into
a typieal booby attack. The noise made on these oceaszions
differs with the sex of the bird. In the male it is a shrill hiss
which almost becomes a whistle. In the female it is a great
trumpeting quack, full of righteous indignation and bravado.
In spite of their two eggs the North Keeling birds appa-
rently rear only one youngster to each nest. No freshly hatched
chicks were seen, but presumably they are at first completely
naked. The down (pre-plumule) is thick, moderately long and
pure white in colour. The earliest feathers to appear are the
scapulars, rectrices and remiges. The upper tail coverts and the

greater wing coverts follow shortly afterwards. The immature .

bird No. G4 above, with a total length- in the flesh of 805 mm.,
is well covered with a thick white down except in these regions.
The coverts at the angle of the wing and on the sides of the
shoulders have also emerged from the skin, but they are atill
under the down. In the first juvenile plumage, No. G8 above,
the breast, belly and under tail-coverts are white. The under

wing-coverts are white with darker feathers along the leading.

edge and among the coverts at the base of the outer primaries.
The rectrices and remiges are a dark, slightly greyish brown.
The head, neck, upper wing-coverts and rump are the, same
eolour. The back is slightly paler, with the tips of the feathers
lighter, almost buff; these give it an uneven appearance. - The
feathers at the base of the hind neck and on the sides of the
rump are white with greyish brown centres, forming a mottled
collar round the posterior part of the neck. The dividing line
between the fore-neck and the hreast is elearly defined, but it is
placed appreciably further forward than it is in the adult Brown
Booby, where it cuts through the middle of the breast. This is
a good distinguishing point in standing birds, but not of much
help when thev are on the wing. At such times the diagnostic
‘features are the pale collar, the slightly mottled back, the irre-
gular merging of the colours on the flank, and the untidy finish
to the white bar along the under surface of the wing. In the
adult Brown Booby the latter forms. a clearcut panel, widest at
its base and gradually tapering towards the wrist. In the
immature Masked Booby it is narrowed by the mottling on the

Mus. 22, 1950. [233]
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leading edge of the wing and forms a dog-legged band of almost
equal width as far as the wrist, where there 15 a large crescent-
shaped white area covering the base of the Inner primaries.
The next stage, No. G5 above, has more white on the under
wing; the white band extending forward to the leading edge
except at the base of the first two primaries. The feathers of
the head and neck are rather greyer, and each has the base and
a fine fringe at the tip -white; this gives these areas & faintly
mottled appearance which 1is most marked on the chin and
foreneck. The feathers of the rump are largely white, with the
distal two-thirds of some of them brownish grey. The collar
region is almost pure white with very little mottling. The sides
of the rump are the same. The scapular feathers have broader
whitish tips than in the previous stage. The lesser and medium
coverts are similarly marked. The general effect is of a much
paler bird, markedly mottled on the dorsal surface and finely
speckled on the head and neck. The white collar and the light
rump should be diagnostie.

The race bedouti, which is doubtfully distinct from S. d.
pergonate Gould? of the central and western Pacific and north-
eastern Australia, here reaches its most westerly known breeding
point. Two Masked Boobies were seen, but, not collected, by the
present writer on the island of Pulau Perak, in the northern
portion of the Malacca Strait in April 1943 (see (Gibson-Hill,
1950: 2); they may have belonged to this race, or to S, d.
melanops Heuglin, which occurs in the western Indian Ocean.
Mathews records bedouti from Christmas Island, and in this is
followed by Peters (1931: 84), but it seems certain that this
is an erroneous localisation ; the latter island is certainly not
suitable for it. The range of bedouti as at present established
should” be taken as north-western Australia {Mathews and
Tredale, 1921: 75), the Banda Sea (van Bemmel and Hoogerwerf,
1940 7 446-50) and the Cocos-Keeling Islands.

£
Sula' leucogaster plotus (Forst.). Brown Booby.

J' Pelecanus Plotus Forster, Deser. Anim. ed. Licht, 1044, p. a78:
‘ near New Caledomia.
. Bula sula, Wood-Jones, 1912: p. 343,

 Local name, “Burong Bebek”, bebek being the Malay term
used locally for a duck; ef “Kaki Bebek”, the large flat starfish.

= § d. bedouti is characterised by its author (Mathews, 1913: 180)
as “Differs from S. d. personatao Gould in itz much smaller size, especially
in the bill; and in having blue feet”. No messurements are given and
though the name s accepted provisionally here, it seems to the present
writer that the characteristics given are of little significance as the author
presents them. Soft part colouration can be very variable among the
hoobies (vide Sula awla rubripes here}, and slight differences of size have
little meaning if single birds or very emall series are being compared.
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The following ten skins were retained. Nos. 13, 14, 19 and
99 were taken at sea off Pulo Tikus, No. 21 off North Keeling
and No. 20 five miles north of Pulo Luar. The remainder, Nos.
16 to 18, were taken on North Keeling itself. '

Coll. Total Wing EBill Exposed
No. Date Sek Length Tail Flat Tarsus to Gepe  Culmen
143 F 19 1341 & 761 209 392 43 120 101
115,  30: 141 3 TG4 207 396 43 1166 . a7
LiT. ! 80: 1341 3 504 208 a98 42 118 101
118, 30: 1:41 3 TG0 210 498 41 1176 98
121,  16: 3:41 3 Ta1 198 392 43 115 96
14, B2:1:41 9 BO0 211 406 44 126 1108
Li6. “30:1:41 © 838 227 423 45 130 107
Tt mnia o tgel (liges 426 M0 126 102 !
L20. 18: 3:41 @ \

Tmmature bird 4
122, 24: 9:41 & T84+ 1844 411 42 . 1175 94

Soft parts: there is 2 differenee in the colouring of theze areas in
adolt male and female birds? iris, grey in both sexes; wyelids, dull blue;
facinl, ramsl and gular skins dull dark purple in the male and light
greenish yellow in the female, often with a slightly darker pateh in front
of and below the eye; bill, light greenish grey in the male, and slightly
paler with the tip almost white in the female; legs and fect, pale arsenic
green in-the male and pale yellowish green in the female. v

In the present group this bird breeds only on the island
of North Keeling, nesting on the ground, mostly close to the
{ringe of the Tournefortia belt, on the east and south sides of
the island. It is apparently strictly resident but individuals
stray rather more widely than those of the preceding species and
were seen in the neighbourhood of the main atoll on a number
of oceasions. The colony is a small one and in 1941 there were
only about T5-100 breeding pairs. It would seem that, as on
Christmas Island, these birds have mo unanimous breeding
season, though there is probably a peak period for egg laying
which cannot be placed on the meagre details avdilable. The
nesting habits do not differ appreciably from those already
recorded by the present writer (1947: 109-115; 1949+ 223-226).
Ten eggs collected on North Keeling ranged from 51-63 mm.
in length and 36-5—44 mm. in breadth. by
The plumages of the immature birds follow the same peneral
pattern as that of the adult. In the first juvenile the areas
which will ultimately be dark chocolate are a uniform dark

3. In both cases these are virtually the same as the colours recorded
on Christmas Island LGihann-Hﬂl, 1047: 111-2). The immature bird,
No. 122 abave, had:—iris, grey; bill, pale grey-blue; gular and facial
gkin, dark grey blue; legs and feet, light orange-pink.

Muys. 22, 1950, [235]
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greyish brown. The head, neck, back and dorsal surface of the
wings are all concolourous. The shade is about the same as
that of the back (the darkest portion) of the firat juvenile
plumage in the Cocos-Keeling S. s. rubripes. The remiges are
a dark, hoary brownish black. The remiges are the same colour
as the back, with the shafts dark throughout their length, not
whitish on the proximal half as they are in the young rubripes.

axillary feathers and the long bar under the wing, are initially
a pale, dirly grey. The bill is a pale grey-blue, with the gular
and facial skin a dark grey-blue and the feet a light orange-pink.
This plumage i8 succeeded by a stage with the upper-parts rather
darker, and the under parts paler, or mottled with white and
pale grey feathers. At this stage the legs and feet are usually
lemon vellow, sometimes with a hint of green or greenish yellow,
the bill is a light preenish grey, and the facial, inter-ramal and
gular skins dull purplish grey in a young male and grecnish
grey in a young female.

The Brown Booby is widely distributed on small blue-water
islands through the tropical portions of all three oceans. Part
of this range is of interest here. According to Archer and
Godman (1937 (1):23-4) it nests on several islands in the Red
Sea and off the Somali coast. Vesey-Fitzgerald (1941: 521}
reports it in small numbers from the Seychelles. Baker (1923:
285) says that there are few records from the Indian regiomn,
and it has only been taken once in the Laccadives. This
suggests a blank belt cast of the Seychelles. It is fairly
numerous in the Mergui Archipelago and through the central
waters of the Malacca Strait south to Singapore (Chasen, 1933
68). / Robinson (in Robinson & Chasen, 1036+ 242) says that
it breeds on a small rocky islet in the Aroa group in the middle

+ of the Strait. The present writer (1950: y found a large

colony containing 5,000-6,000 adults on Pulau Perak, seventy
miies west of Penang Island, in April 1949 ; breeding was appar-
ently finishing for the year. It also nests on Christmas Island
(Indian Oecean), where in 198840 there were approximately

/5,000-6,500 'breeding pairs. Further east [eucogoster OCCUTS

widely at suitable points in the Austro-Malayan region and out
across the Pacific. On the evidence available at present the
subspecies plotus (Forster) seems to run from the western and
central Pacific westwards, possiblv as far as the African coasti.
Attempts have been made to gplit this race, but several difficul-
ties arise, including the apparently ifregular distribution of what
might be valid characters. Mathews (1913: 189) ftries to
isolate the birds from Western Australia as rogersi (type locality
Bedout Island), on the grounds of their “having silver-grey eyes
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NOTES ON THE BIRDS OF THE COCOS-KEELING 1SLANDS:

and Pale blue feet”.! Later he tired of this pretty nonsense
and rogersi, like a number of his youthful indiscretions, is
treated as not proven in his last List of Australian birds (1946:
14). Unfortunately in the interval Chasen (1933: 67) has used
it, with a query, for Tweedie's birds from Christmas Island,
and Peters (1931: 85) lists it dubiously with the range “Java
to northern ‘Australia’; this last entry also gives the erronecus
impression that leucogaster does not oceur in the western Indian
Ocean. Birds from Christmas Island and North Keeling appear
to be identical. They are here referred to plotus. A revision
hased on 2 consideration of an adequate amount of material
from a wide area miight result in further division of this species,
but if this cccurs it seems to the present writer that it is more
likely to be the birds from north of the Sunda Islands, and
possibly those from the extreme north-west of the Indian Ocean,
that will need a mew name, o names. As Chasen (loe. cit.)
points out, the skins in the Raffles Museum collection from
Christmas Island (to which must now be added these from the
Cocos-Keeling group) differ slightly from six examples from
the Malacea Strait. In the latter the bill is appreciably smaller
and less robust, while the head and neck are nearly concolourous
with  the back and wings. Fully mature adults from both
Christmas Island and North Keeling have the head and neck
noticeably darker than the back and upper-wing coverts. In
frosh sldns these areas are almost black, and the same shade as
the remiges; while the rectrices are a little paler, and about the
same colour as the remaining upper parts.

Qula sula rubripes Gould. Redfooted Booby.

Sula rubripes Gould, Synops. Birds Austr. pt. iv, 1838, App. p. T2
Australia.

Sula piscatriz, Forbes, 1885, pp. 32 and 44; Wood-Jones, 1912, p. 344,

Local names, “Burong Puteh” for the adults and “Burong

Main-main’’, “Burong Bureh” and “Burong Bélorel” for the
juveniles. Main-maein, meaning to play about, is given to the
first plumage birds because of their irregular, questing fight
. gnd their particular casual interest in any small boats fishing

near where they are congregated. Bureh and Bélorel are

different words signifying patterns of mottling and refer to the
uneven brown plumage and later the definitely spotted plumage
of the intermediate stages.

4. This bird is figured with blue feet in Mathews's Birds of Australia
{1816: pl 978), but in the text the feet are deseribed asz pale vellow!
of. 8. doetylatre bedomti.
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The following twenty-five skins were retained and are now
in the Rafes Museum collection. The majority of these were
taken in open water off the main atoll. Nos, 7-14 were taken
on North Keeling on 30 January.

colly ~ = Total Wing Bitl Exposed
No. Date Ser Length Tail Flat Tarsus toGape Culmen
g9 12: 1:41% & 713 225 a0l an 106 88
54. 121341 2 700 224 371 a8 102 84
86, 26:1:41 3 Ti0 207 395 a7 104 8D
a7, 30: 1:41. 3 GR2 183 375 3B 103 B4
ai0. 30: 1:41 3 T30 229 389 a9 100 B3
§11. 30: 1:41 & TZ8 233 385 20 101 Bl
818, 20: 1:41 3 Ti6 232 370 a8 107 a0
g14. 40: 1:41 3 T12 210 380 20 102 B6
515, 28: Z:41 & 70T 218 a66 40 103 87
816. 1: 8:41 3 692 - 212 365 a 103 BG
=17, 2Bl & galr - 204 458 a8 100 B84.5
=19, Hr 3:41 F GAL 206 876 41 102 83
§521. 13: 341 & T28 220 274 39 105 85
834, 23: 3:41 3 711 224 388 29 103 86
5256. g:11:41 3 671 187 27 a9 1045 85
58, 30: 141 @ q10 207 370 a0 1045 845
=59, 30: 1:41 Q 716 218 396 40 106 90
g18,  §:2:4l°) ¢ 694 208 anm 285 101 B
§20. 11: 3:41 Q 84 177 387 40 102 B
gon.  16: 3:41 g GE1 204 376 pite] 102 B0
gu3,  16: 3:41 g 704 217 370 40 110 04
Immature birds i =4

51, 12: 1:41 | @ 671 205 a79 35 104 84
B2, 12; 1:41 % (i 183 468 a7 105 a7
55, 19: 1:41 9 721 208 406 T34 106 89
512, 30: 1:41 @ 698 183 a0 29 102 84

Soft parts: the colouring varies markedly with age, but there does not
appear to be any difference between the male an female bhirds; iris,
rey in young juveniles putty grey in intermediate birds and dark brown
in the adults; eyelids, facial, ramal and gular skin purple in young birds
with a pale patch on one or both lids; in the adult the evelids, are bright
light green and prussian blue, with the free border blue, the mandibular
gkin green {(or green and orange pink, in bresding birds), an orange pink
line across the forchead and the gular skin jet black; bill, black Yery
young birds, and light bluish green in adults, with the base of the
mandible greener in ing birds; legs and feet, pinkish buff in young
hirds, salmon pink in intermediate ones and a full rich crimson madder
in breeding adults. It will be noted that the colouration of the soft parts
in the voung birds is very gimilar to those recorded on Chriztmas Island,
but in the breeding adult the colour of the bill and facial skin is markedly
different,s @nd this in spite of the fact that Redfooted Boobies can be
encountered over open water half-way between the two islands. It was not
possible to determine whether or not the black ramal skin was associated,
as on Christmas Island, with ripening or ripe gonads.

5. This definitely atypical eolouring approaches that recorded by
Heebe (1824: 2320) for breeding hirds on Tower Island in the Galapagos

group.
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NOTES O THE BIRDS OF THE COCOS-KEELING ISLANDS

; " The Redfooted Booby is resident on
Islands, and though birds may be met with

the Cocos-Keeling
at distances up to

900-250 miles from the atolls there is 1o indication of an

appreciah‘ie seasonal variation in numbers.

Further it was

noticeable that the intermediate birds, in various stages hetween
the immature and the fully adult plumage, were present at all
times. As is shown above they were gufficiently noticeable for
the Malays to have recognised two parti-cnioured dreszes and
given them particular names (Bureh and Bélorek). This is in

marked contrast to Christmas Island where

adults were again

apparently present in undimmished numbers all through the
year, but intermediate birds were Very rarely seen and juveniles

were searce except in the last four months

diately following the nesting seasol. 1t may be, of course, that

of the year, imme-

the stocks on the two izlands are sufficiently distinct for the
intermediate stages 10 be suppressed on Christmas Island and
present on the Cocos-Keeling Islands. There iz no doubt that
the length of time for which a parti-coloured plumage is maln-
tained in the boobies varies. On a number of islands including
South Trinidad, the Galapagos group, parts of the West Indies,
the Marquesas, the Revilla Gigedo group and Mauritius, some

individuals of rubripes actually nest m &

brown and W te

plumage { Murphy, 1936 (2): 863-5; see also Alexander, 1928:
plate 74, fig. 1). Moreau (1940 52-3) shows that about one-
third of the Masked Boobies, on Latham Island, about 40 miles

south-east of Zanzibar, hreed while still in an

There was no indication of this occurring with rubripes on either
Christmas or the Cocos-Keeling Islands, though such birds were

plentiful on the latter.
Earlier records show that this, the only

1941 there were 3 500-4,000 active pairs.
of the birds nest in the Tournefortia trees.
region all round the atoll except along the

tree-nesting booby
occurring on the Cocos-Keeling Islands, bred in considerable
numbers at the sputh end of the main atoll in the early days of
the settlement (Keating, in Holman, 1846: 981 ; Darwin, 1845:
542 and Forbes, 1885: 23). As the last author rather naively
puts it, they were driven away by the constant interruption
from the nut-gatherers”, that is by the Malays taking eggs and
sitting birds for food. At the present time rubripes, like the
other ‘boobies and frigate-birds, breeds only on the jsland of
North Keeling. It is the most plentiful of the gpecies there; in

e greal mg:}ority
They occur 11 this
west side. There

are also a emall number in the tops of the Pizonia trees on the
points known as Pulo Latim and Pulo Bill, Finally a few pairs
nest among the colonies of frigate-birds in the two big elumps

of Pemphis. It is interesting to note that al

though the frigate-

birds obtain much of their food by robbing homeward bound

Muys. 22, 1960, {239]




C. A. GIESON-HILL

bochies off the shores of the island, they do not molest them
unduly at their nests. On Christmas Island again one often saw
one or two pairs of the Redfooted Booby breeding in trees
containing small colonies of F. andrewsi (see also Vesey-
Fitzgerald, 1941: 522; and Murphy, 1936: (2) : 866).

Such observations as were possible indicate that the nesting
habits of this bird on North Keeling do not differ materially
from those recorded by the present writer for Christmas
Island {1947: 115-119; and 1949: 226-228). The data collected
on my bwo visits supgest that the majority of the birds lay
between April and the beginning of June. In 1941 a very small
number had begpun as early as the end of January; while a few
must have laid rather later in the previous year, as there were
several juveniles about with fragments of down still adhering
to the head and neck. On Christmas Island the nests are
normally. built from the middle of April to the beginning of
June, and the eggs mostly laid between the last week in May
and the end of June., The majority of the voung birds start
to fiy in October and November. In two years I found no nests
far outside these limits, It would thus appear that the season
is adhered to more rigidly on Christmas Island than it is on the
Cocos-Keeling Islands, and that in general the birda on the latter
begin rather earlier. Mathews and Iredale (1921: 74) give
May and July to September for the breeding season on the
Queensland coast. Vesey-Fitzgerald (loc. cit.) says that it is
found about September in the Seychelles.

There is only one egg to a clutch. Ten eggs measured on
North Keeling ranged from 5662 mm. in length, and 37-5—40 mm.
in I:rre_adth, average 588 X 383 mm. These figures are not
materially d1fferqnt from those obtained on Christmas Island.
N;&w]y hatched birds are naked. The skin is a dull lead grey
with the face and bill much darker. In older chicks these areas
are almost black. The down (pre-plumule) is ultimately long,
of a fine texture and pure whife in colour. The first immature
plumage is a fairly uniform dark greyish brown, with the head
and neck slightly paler, and the throat and middle of the belly Ly
appreciably paler. The colour of the back is about the same -
shade as in the immature S, lewcogaster. The remiges are a o
dark, hoary brownish black, and the rectrices dark hrown; L
the latter have the proximal half of the shafts white, while in 0
leucogaster they are dark throughout their length. The iris is
grey with the free border pinkish, the eyelids are purple, the .
bill black, and the feet pinkish buff. A few birds were observed
on North Eeeling with something of this general colouring, but
the tail, rump, lower belly and flanks pure white, and the head,
neck, breast and belly a uniform fawn grey. These birds had
almost attained the fully adult colouring in the soft parts, but
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the irides were still greyish brown, the bill pale purplish grey
not bluish green, and the legs and feet dull madder (No. 510).
The normal succession to the first juvenile plumage is for
the under tail-coverts, helly and breast to be white, and the
foreneck and throat a very light grey brown (No. 515). The
feathers of the back and the wing coverts are then edged with
i . white. The feathers of the head, face and hind neck are slightly
T ; L paler than in very young birds, with white edges, broadest on
afl o e T the hind neck. The general effect is not unlike that of an
; : = immature brown booby except that the colouring is paler, there
_ S is no hard boundary between dark and light areas on the breast,
B 7 and the under wing is 2 pale, hoary grey-brown not white.
re. i Birds at this stage have the iris grey brown, eyelids and facial’
T e ckin bluish, the gular skin grey-purple, and the bill a pale grey-
: g purple, darkening almost to black at the tip. The feet are &
of ; ko pale salmon pink. More nearly mature birds (Nos. 57 and 16)
show an increasing amount of white on the feathers of the bacls,
a mottling of white on the lesser and medium wing coverts, and
the whole head, neck and underparts white, except for the flank

T

onl d s OO . apd under wing-coverts, where white feathers are mixed in
the . with the grey brown ones. The soft parts at this stage show
ter _— the iris putty grey, eyelids plue-grey, and gular skin grey and
rive e the bill a very light pinkish grey with the tip grey-brown. The
the E 3 legs and feet are anlmon pink, with the claws off-white. While
[ 18 E moulting to the adult plumage young birds for a time have the

coverts above and below the wing largely white with only 2
few grey brown feathers amongst them, the back the same and
the tertiaries and mantle feathers white, or grey-brown with
white tips (No. 58). The darker colouring. remains longest on
: the rump; this is in contrast to 5. dactylatra where the rump
= 3 begins to lighten pefore the mantle and back. Both upper and
. - under tail-coverts are white. The tail contains & varying number
of white feathers, or feathers thai are white with faint hoary
B grey-brown markings -on the proximal portion of one or hath
R webs. The eyelids are light blue, with the free border darker,
] the facial and gular skins pinkish grey, and the bill light blue
with the tip grey. The feet are still salmon pink. This colour-
ing iz not grossly dissimilar from that of the soft parts of a
non-breeding adult, in full white plumage, on Christmas Island,
except that in the adult bird the iris is dark brown, not putty
= grey. The remaining soft parts in the Christmas Island.birds
5 are:—upper eyelid dull blue; lower evelid pinkish; bill pale blue,
E slightly washed with pearl grey at the tip and pink round the
- bage; the line of bare skin over the forehead and round the
pe pink; inter-ramal skin blue grey, with a hint of mauve;
and the legs and feet nadder rose, washed lightly with orange

on the legs (1947 : 116).

A . = - Mus. 22, 1850 [ 241 ]




: C. A. GIBSON-HILL s
The Redfooted Booby is found in the tropical portions of ; f Pul
all three oceans, but its distribution is limited by its need for e g s g
‘solated islands where there are trees ox bushes for it to nest in. ey ¢ AXELLOF
‘As Murphy (1986 (2): 865-6) shows there is only one report open ag
of its building anywhere other than in woody vegetation. This 1 Adults.
is given in a statement by Hanna (1926: 65) that on an island Coll
in the Revilla Gigedo group the birds nest chiefly in the grassy Ao
areas where they construct a platform of grass stems 1-2 feet : Fais 1
in height. At the present time two- subspecies are recognised, 3 Fat* 1
the typical race cecurring in the Atlantic, and rubripes covering ot
the Pacific and Indian Oceans and their adjacent seas. Various Fio.= 2
attempts have been made to split the latter, and even one to e %2, ?
divide the species as a whole by separating off all the hirds that agd S F33 1
breed in a parti-coloured or brown plumage (Grant and Mack- o ;:35. 1
: ra6. "

worth-Praed, 1933: 118-9). None of the revisions suggested so
far seems to be satisfactory. Rubripes as it stands is known
from the majority of the suitable islands in the north-western
part of the Indian Oeean, but not from the Red Sea area (Archer
and CGodman, 1937), the islands off the east coast of Africa
(Moreau, 1940) or as a breeding bird from the Bay of Bengal
(Baker, 1929: 287). East of the Cocos-Keeling Islands it has
been found nesting on Christmas Island, Gunong Api in the
Banda Sea and islands off the coast of Queensland.. I have not
had an opportunity of examining specimens from any additional
lacalities other than Christmas Isiand. Birds from this island
are similar to those on the Cocos-Keeling Islands except for the
points noted above, the colouring of the soft parts in the adult,
and the apparently additional juvenile and intermediate stages
; exhibited by the birds on North Keeling. A comparison of the
I dates of the breeding seasons has already been made.

! Fregata ariel subsp. Least Frigate-bird.

| Atagen Ariel G. R. Gray; List. Gen. Birds, iii, 1845, p. B69, pl. 183:
[ ine Island, North Queensland.

i Tachypetes minor, Forbes, 1885, pp. 82-33 and 44.
|

|

|

Fregata ariel, Wood-Jones, 1012, p. 343,

Local names, “Burong Kiling” and “Katek”. Burong Kiling
is used for both frigate-birds, at all ages. Katek, a Javanese
'-'.:l:rrd meaning pygmy or dwarfed, is applied only to this species,
B pither by itself or as a qualifying adjective.

| FER _ The following twenty-four specimens were retained. Those
| marked with an asterisk were sent to the New York Museum
of Natural History in April 1947 for comparison with material
there in an attempt to determine the subspecific status of these
birds. The remainder are <till in the Raffles Museum. Nos. 1,
2 30 and 31 were taken over the lagoon off Pulo Selma, Nos.
8 11 and 32 were taken off Pulo Tikus and Nos. 47 and 23
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off Pulo Luar, all in the main atoll. Nos. 27 and 5456 were
taken on the island of North Keeling, and the remainder over the
open sea near to il

Adults.

Coll, Total Wings Bill Ezpoged
No. Dhate Sex Length Tail Flat Tarsus te Gape Culmen

Fad.* 16: 3:41 2 725 420 fdd 22 065 74
Fa37.* 16: 3:41 3 Ti2 208 bl8 236 1015 86
F3g.*: 16: 3:41 & Ta4 307 a2 23-b a3 80
Faos 28: 341 3 T2 331 550 22 1403 BD
P4, 22:1:41 2 Ta0 a1a 562 25 109 a1
82, 16: 841 19 751 319 549 26 106 &6
F33. 18: 3:d1 .9 771 319 541 265 110 a0
F35. 16: 8:41 Q 795 224 549 24 113 93
F35. 16: 341 9 TEL 314 a4 25 108 87
Immature birds (heads sandy rufous or lighter)

Fl. b B B Bihr. 663 244 Bda 22 1014 B4
F6. 22:r 141 2 7040 285 535 23 99 83
oy S By R 725 ¢ 414 555 23 102 82
F10. 22:1:41 3 Td2 2977 k20 22 101 Ba
Fi11. 22:1:41 & T24 a0d 532 23 99 80
Fal, 28: 241 3 730 304 530 245 102 B3
F2a. 9:;1:41 @ 776 221 524 24 109 an-5
Fb. 22rxldl 2 784 33T - beh 24 - 106 84
. 22: 1141 ¢ T94 342 GH1 24 " 10% 90
Fo. pos 141 9 750 a1z bbd 24 < 106 87
F27. 30: 1:41 @ T80 278 491 2b 1085 BE
90, 20: 2941 @ THE 314 hili 24 105 87
Three nestlings largely it down

Fo4. B T:4l 354 — 61 22 68 b2
Fh5. B: T:dl 395 — 70 25 B3 61
Fhé. b: T:4l 276 -’ —_ 83 24 &1 60

Soft parts: the colouring of the soft parts differs with age and sex
except that the irides are always dark brown; adult males have the eyelids
black, the bill black, somatimes preyish at the tip, the gular skin a rich
uran%&venuilliun, brighter and darker in breeding birds, and the legs and
feet black with the pads pinkish yellow; slightly younger males (No. F.39)
have the bill dark slate-grey and the gular skin dull vermillion; adoleseent
males (]Nu. T.28) have the bLill a very light pinkish mauve, the gular
gkin o light madder grey and the le and feet z very pale mauve, with
a B tiom of & smoky wash on the dorsal sarface of the feet; first
juvenile plumage males have the cyelids light blue, greyish or black at
the free horder, bill light blue, sometimes with the base of the mandible
washed with pale mauve, the gular skin light blue or pale grey, the le
and feet off-white or a pale smoky pink; adult females have the eyelids
& deep salmon pink, the bill salmon pink, sometimes paler at the tip, the
gular skin salmon pink tinged slightly with smoky grey, and the legs
and feet salmon pink or a yellowish pink washed with salmeon ‘ka on
the doraal surface of the outer two digits; slightly younger femgles {Mo.
F.2) have the eyelids mauve pink, with & lght blue patch on the lower
lid, the bill mauve pink, the gular skin smoky pink and the legs and feet
whitish pink; adolescent females (Nos. F.7 and ) have the eyelids light
blue with the free border ngrnti, the bill a light mapve grey, the gular
glin a light grey blue = e legs and feet off-white; frst juvenile
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plumage females have the: evelids, bill and gular skin all light blue, and
the legs and feet a very light blue (this is very close to the eolouring

of some of the first juvenile plumage males) ; nestlings (Nos. 5d—6) have

the eyelids, gular skin, legs and feet a very light blue, and the bill very
light blue, slightly pinkish towards the tip with the end grey.

Formerly at least one species of frigate-bird was nesting

on the Cocos-Keeling Islands in the great clumps of Pemphis
at the south end of the main atoll (Darwin, 1845: Chap. 20,
but the birds had moved away long before Forbes's vigit in
1879 (1885: 82-3). At the present time this species and the
next are resident only on the isolated island of MNorth Keeling,
where they still breed in considerable numbers. Juveniles
frequently fly over to the main atoll in search of food, but the
adults stray less and are seldom seen there. :

In 1941 there were 750-1,000 pairs of the Least Frigate-bird
breeding on North Keeling. They nest in two closely packed
colonies in the areas of Pemphis acidula at the south-east and
north-east corners of the island, in company with the mext
species. No active nests were dizcovered on our January visit,
but in July nearly all contained a single egg or a young chiclk.
Only a very small proportion of the males had inflated gular
pouches. From a eonsideration of the length of the breeding
cyele in allied species it would seem that the normal period
for laying must be between early May and the beginning of
July. A fuller description of these colonies has already been
published by the present writer (1948: 83-7). Ten eggs mea-
sured on North Keeling, of which 5 were retained, ranged
from 58-61 mm. in length and 40-43 mm. in breadth, average
502 % 411 mm. Stuart-Baker (1929: 298) records an egg
601 X 431 mm. taken by Wood-Jones on North Keeling on
10 June. :

The smallest chicks seen were completely naked, with the
skin a pale blue-grey, almost white, and the hill, legs and feel
white, with the claws dark horn grey. Slightly larger youngsters
had a thick covering of long, fine, pre-plumule down. Apart
from the pale colouring of the bill and facial skin they bore
a superficial resemblance to the voung of Sula sula, but the
subsequent development of the down, which at this stage is still

preparing to break through the skin in full force, is markedly.

different. In the boobies the whole chick becomes covered with
a long, white fluff before the earliest feathers (in the order
rectrices, remiges, scapulars) appear. In the frigate-birds the
mantle feathers (in four patches, one over each shoulder and
one on each side of the midline) begin to thrust through almost
as soon as the down. As a result the young frigate-bird is
never entirely covered with down alone. A chick 196 mm. long
which 1 examined had scapular feathers of 10 mm., of which
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about half was beyond the end of the aheath. In a larger chick,
just under 300 mm. in length, the shoulder feathers were over
75 mm. long. '

Three larger chicks, Nos. F.54-56 above, were retained.
They are thickly covered with a long, white, plumule down, with
feathers (pale sandy rufous in colour) well developed on the
fore part of the head. The scapular patches have also progressed
considerably, and the longest plumes are about 115 mm. in
length. They are a very dark brownish black, with the shorter
median feathers slightly paler and with still paler tips. The
greater coverts, which in the frigate-birds precede the remiges,
have also appeared, the longest, over the outer secondaries, being
about 54 mm. There is a small puff of grey down in the cocey-
geal region, but no feathers are through the skin in this area.
The eyelids, legs and feet are a very light blue, and the bill
mostly the same colour but slightly pinkish towards the tip and
with the tip itself grey.

' The juveniles collected in January show only one plumage
pattern, which is the same in both sexes. The head and neck,
together with a median patch on the breast, are sandy rufous,
the colour paler and creamier on the forehead and in some cases
on the nape. The remiges, rectrices and rump feathers are a
very dark brownish black with black shafts. The long scapular
feathers are the same, but the shorter seapulars and the feathers
of "the back are dark brown, blackish towards their cenfres
and drab towards their tips. The upper wing-coverts are dark
brown, with the feathers lying along a diagonal bar from the
wrist to the elbow broadly edged with ivory white. The under
tail-coverts are black, the belly and lower flanks white, and the
breast dark brownish black., The under wing-coverts are black.

The subspecific status of this bird, like that of the next
species and the Cocos-Keeling shearwater, has not yet been
determined. The only comparative material available in the
Raffles Museum collection is specimens of Fregata a. ariel (G. R.
Gray), the typical race, from the waters off the Malay Peninsula.

This. bird breeds in the South Pacific, and at intervals through

the Moluccas to the South China Sea. It also occurs along -

the north Australian coast to north-Western Australia. The
Cocos-Keeling birds appear to be clearly distinet from it. - The
only other accepted race of the Least Frigate-bird known from
the Indian Ocean is Fregata ariel iredalei Mathews, which breeds
on Aldabra and the Cosmoledo atoll (Betts, 1940: 500; Vesey-
Fitzgerald, 1941: 530), and at the south end of Mahlosmadulu
in the Maldives (Gardiner, 1903: 369); Gardiner found young
birds nearly fledged, but ne eggs, in the last loeality on 13
November. Unfortunately no examples of iredalet are available
to me, but the specimens collected on North Keeling are clearly
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too large to be covered by the definition given by Mathews (1914:
121) when he described iredalei. He writes “from the Mascarene
group a subspecies can be recognised with a very small bill, the
longest female bill being 80 mm., the longest wing 542 mm."”
No other details are given. The shortest female bill, adult or
immature, in the North Keeling series iz 86 mm. along the
exposed culmen, with ranges of 86-93 mm. for five adult biids
and 87-90-6 mm. for six juveniles. The wing measured flat
in the adult females from North Keeling ranges from 534-562
mm., with an average of 547 mm., 5 mm. above Mathews's
stipulated maximum for iredalet, !

Fregata minor subsp. Lesser Frigate-Bird,
Pelecanus minor Gmelin, SystsNat. i, pt. 2, 1789, p. 572: Christmas
Island, Indian Cceean. H

Fregata aguile, Wood-Jones, 1312, p. 343,

Local names, “Burong Kiling” is used for this bird in
common with the preceding species. The specific terms are
“Burong Patok Puteh” (the whitebilled bird) for. juveniles,
“Wagus” for adult males and “Babun” for adult females.

The following thirty-four specimens were retained. Those
marked with an asterisk were sent to the New York Museum
of Natural History in April 1947, in the hope that the authorities
might be able to pronounce on the subspecific status of the Cocos-
Keeling birds. The remainder are still in the Raffles Museum. =
This bird is more numerous than the preceding species on North
Keeling, but individuals visit the main atoll less frequently.
Nos. F.3 and F.28 were taken off Pulo Selma, Nos. F.12 and
F.13 off Pulo Tikus and No,.F.29 off Pulo Luar. The remaining
skins were collected on North Keeling itself. ;

Adults.

Coll. Total Wing - Bill Erposed
Na, Date Sex Length Tail Fiat Tarsus to Gape  Culmen
Fig.* 30: 1:41 3 878 405 565 25 118 102
F2g.* 30: 1:41 '3 859 401 G540 26 118 96
F24.% 30: 1:41 3 709 314 a7 a7 117 98
F2o.= 17; 2:41 2 84T a7l 580 2h 119 97
Fif,  80:1:41 g B804 383 atd 26 122 104
P4T.e 4: T4l 3 914 402 612 2B 127 106
F48.* 4: 7T:41 3 * 888 393 590 27 120 103
Fa9.* 4:° Tl ‘2 948 428 bo0 28 126 108
Fo0." 4: T4l & 908 a7 ho2 27 1225 101
F5l.* 4: T4l 2 a03 383 578 27h 125 104
FEZ* b: Tadl s 289 £01 607 28 122 104
CM2. -5:.T:41 a3 916 409 55T 27 120 102
Fig.* 30: 1:41 ¢ 920 410 604 20 130 108
F20.* 80: 1:41 -2 a08 401 584 27 125 105-5
F21.* 30: 1441 o D6 406 Bod 275 128 108
F22.* 30: 1:41 o 914 396 a8l 27 131 113
Fi0.* 4:7:41 ¢ 956 422 614 30 143 123
P41+ 4: T:41 o B8z 430 637 28 137 118
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Coll, Total Wing Rill Exposed
No. Date Ser Length Tail Flat Tarsus to Gape  Culmen
Fi2* 4: T4l 9 941 Caen G618 29 138 116 i
F43.*  4: Tl ¢ 4972 423 614 80 141 123: M
Fda4* |47 7:41 g 1,001 444 G338 28 144 122
F46.*  5: T:41 o 94949 438 G 20 141 119
F46. G T:41 2 945 403 606 29 136 115
F53.* b5: T4l 2 913 392 b6 29 1356 114
CM1., 5: 741 = 968 416 G616 20:6 144 122
Immature birds (Heads white or whitish).

Fa* 10: 1:41 g 941 408 H97 297 125 106
F12. 26: 141 3 BGB 360 620 25 118 104
F25. 30:1:41 32 874 381- 617 28 122 108
P26,  30: 1:41 3z 802 287 528 29 122 107
Fiz.* 82: 1I:41 o a72 298 639 3 140 132
F14. 30: 1:41 9 G514 250 596 a0 142 122
Fl5.* a0: 1:41 2 874 258 540 a0 141 119
Fi6. 30: 1:41 @9 G904 465 588 20 142 118
F2g.> 10: 2:41 ¢ 967 413 G48 29 144 123

Soft parts: the colouring of the soft paris differs with age and sex,
except that the irides are always dark brown; adult males in full breeding
plumage have the cyelids Llack, the bill black lined with light grey on
the upper surface the maxille, the gular skin vermillion and the legs
and feet black with the pads washed with orange; slightly younger or
resting males (Nos, F.17, 18,723, 24 and 29) have the bill mid or slate
grey, the ar skin light vermillion and the feet very dark grey, with the

ads and legs off-white; first juvenile plumage males have the eyelids very
ﬂght. biue, with the free border greyish or slightly mauve, the hill very
light blue or o light purplish ﬁrezir, almost white, the gular skin a very
light blue or blue grey and the legs and feet off-white; adult femaoles
in full breeding plumage have the eyelids a foll madder pink, the hill &
light salmon pink, the gular skin the same colour, and the legs and feet
a light, dull purplish pinlk; Eiiﬁf‘ﬂﬁ lrnungur or resting females (Nos.
F.19-22) have the eyclids pink, the bill grey or stato-grey, often with the
mandible washed with pink, gular skin smoky purple, legs and feet &
watery pink or off-white; first juvenile plumage females have the eyelids
white or verE' pale blue, the bill a very pale mauve grey, almozt white,
the gular skin very light grey and the legs and feet off-white.

The Lesser Frigate-bird breeds on North Keeling in com-
pany with the preceding species. It is slightly more plentiful,
and in 1941 there was a total of 1,000-1,250 breeding pairs.
The general habits, annual rhythm and months of laying (early
May to the beginning of July) would seem to be the same 1n
the two birds. Ten eggs measured on North Keeling, of which
five were retained, ranged from 62-67 mm. in length and 40—
mm. in breadth, average 4% ¥ 44-1 mm. _ ;

Young birds seen at the beginning of July were zimilar to
those recorded for F. ariel above, except that the earlv coverts
on the head were almost white. Immature birds collecied in
January apparently show only one juvenile plumage. This is
roughly the same as the plumage acquired by a nestling female
{aken back to Home Island in July 1941 and reared in captivity.
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The head and neck are ivory white; in some examples a few pale from J
sandy rufous feathers, with smoky centres, are mixed with the {han i}
white ones. The remiges, rectrices and rump feathers are black. record
f The long scapular feathers are the same colour, with the shorter T
| scapulars and the feathers of the back dark brownish black, compa,
slightly paler towards their tips. The upper wing-coverts are Cat.
also a dark brownish black, with a bar of feathers lightly tipped No.
with very pale drab, dropping almost to ivory white at the edge, Christd
running diagonally from the elbow to the wrist. This bar is
much less conspicuous here than in the young ariel. The under-
parts are roughly the same, with the under-wing-coverts and
under tail-coverts black, the belly and lower flank white, and
. the breast dark brownish black with a median patch on the
forebreast containing some ivory white or sandy rufous feathers.
Forwards thiz patch merges into the ivory white of the throat,
though in one case pale sandy feathers continue to the margin
of the bare gular area. It should be noted that this plumage
k is very different from the first juvenile plumage recorded by the Gunan
present writer for F. m. minor on Christmas Island (1947: 4093
134-6), and largely from that recorded by van Bemmel (van gg‘gg
Bemmel and Hoogerwerf, 1940: 427). for the birds collected on . 0006
Gunong Api in the Banda Sea. The head is much whiter, but 1 9090
the wing bar much less conspicuous and the large median rusty 9091
red patch on the breast is very much reduced or absent. Neither Boaz2
is there any indication seen of the smoky coloured head with a P
white breast and rufous median patech which comprises an 9085
intermediate stage on that island. Individual variation is of G087
course, fairly wide, but the above general observations apply to . 9086
all the birds seen in addition to those now retained in the Raffles ; 9088 |
Museum collection. sosy
The Lesser Frigate-bird occurs on a number of islands
spread over the tropical portions of all three Oceans. The :  reco
typical race F. m. minor (Gmel.) is known to breed on Christmas pr
lsiand and Gunong Api in the Banda Sea. I examined a H ,mi
]Ii long series of these birds on Christmas Island in 1939-40, a._nd : Sep
l there is no doubt in my mind that the North Keeling subspecies 100
is clearly distinct from the typical one. No colonies are known . 527
i fvom the north-western coast of Australia, but another race, fern)
- F. m. aldabrensis Mathews, oceurs in the western Indian Qcean, ;
e nesting on the Cosmoledo atoll and on islets in the lagoon of ]' Pha
Aldabra (Betts, 1940: 500, Vesey-Fitzgerald, 1941: 530-1).
Mathews (1914: 118-9) defines his race on the largest measure-
ments of an adult female, giving exposed clumen 116 mm. and
wing 621 mm. The North Keeling birds are apparently larger !
than this; the exposed culmen in the adult females in the present bird
series ranges from 105:5-123 mm. and in the juvenile females Bus
| |
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from 118-123 mm. The present series is also slightly larger
{han the examples of the typical race from Christmas Island
recorded by Chasen and from Gunong Api by van Bemmel.

- The figures for their two series are quoted below, for
comparison with the North Keeling specimens.

Skl Total Wing Hill Erpoged
No, Sex  Length Tl Flat Tarsus to (fope Clulaman
Christmas Island (Chasen, 1883: 72). :
2 B55 390 560 — 113 96
2 880 284 570 — 116 a8
3 859 370 564 — 116 o7
2 — — 552 == = 95
] — 370 566 22t — 92
g 930 415 687 — 131 107
2 — — 292 — 127 107
g 953 407 Ba2 — 126 106
et g 910 886 = = 129 108
: "' =z 5 B Gunong Api, Banda Sea (van Bemmel and Hoogerwerf, 1840: L26-7).
o i i g093 2 — 382 B4 i 108 8i
N L 9094 3 = (370) 572 == 113 94
: - 9095 3 — 293 551 e 110 93
9095 2 = 397 5h6 = 115 985
L 9040 o — 428 578 = 120 110
L e S 9091 g — 406 561 —, 127 110
er - gEez | . 9 — 348 |09 — 127 107
a ' Immature birds

3 ' 9085 2 —is 247 410 = 110 93
=3 9087 ) . 2of . 491 = 113 95
to ' 9086 o = 306 470 dic 110 95
Buss ] — 230 520 = 128 110
9089 Q — 368 a2 — 118 100

OB - - The exposed culmen in the four Christmas Island females

e : recorded by Chasen ranges from 105-108 mm., and the wing
as g pressed flat from 582592 mm. in three examples; in nine
a : : immature females which 1 took on Christmas Island in
nd = September/October 1940 the ranges of the exposed culmen is
=3 . 100-5-113, average 108 mm., and the range of the wing flat

' + 597-613 mm., average 5703 mm. Van Bemmel's three adult
females range, culmen 107-110 mm. and wing flat 561-609 mm.

Phaéthon rubricauda westralis Math. Redtailed Tropic-Bird.

Phaithen ribricawde westralis Mathews, Austr. Av. Ree i, 1912,
] . BR. West Australia. ' -
Phaithon rubricauds, Woed-Jones, 1912, p. 344,
Local name, “Burong Buntut Merah”. In conversation this
g bird and the next are often both referred to merely as “ Burong
e Buntut”.

Muys. 22, 1950. [249]
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The following two specimens were taken on Pulo Luar
{Horsburgh Island) on 20 September, 1941,

Call, Total Wing Bill Ezpaged
No. Duate Sex Length Tail Flat Tersus to Gape  Culmen
V10, 20: 9:41 2 709 364 324 30 01 62
Vil 20: 8l o 798 o84 347 a1 94 60

The Baffles Museum collection also contains the following two adult
specimena collected by the author on Christmas Island.

Coll. Total Wing Hitl Erposed
Nao, Date Sex Length Tail Flat Tarsus o Gape Culmen
D40, T:12:40 2 T2 334 240 a2 L G
135, T:l12:40 ] 6O7T 200 346 38 05 i

Soft parts: there is no apparent difference between the colouring of
male and female birds; iris, very dark brown; eyelids, black; bill, bright
vermillion red, slightly yellowish at the base of the mandible and with
a black streak through the nostril; legs and the proximal portion of the
feet, bluish grey; distal portion of the feet and the claws, black.

In 1941 this bird was seen over the main atoll only at wide
intervals, and it was not observed on North Keeling during the
two visils to the island. One pair was found breeding on Pulo
Luar in the main atoll in June. The birds were nesting on the
ground, under the shelter of a bush, among coconut palms about
50 yards from the sea. This is appreciably different from the
site normally occupied by this species on Christmas Island,
except for the use of a screen of vegetation, but- apparently
similar to that chosen most widely on the Pacific islands. The
single egg lay in a slight depression in the sandy earth, devoid
of lining. The shell is thick with a fine matt surface. It
measures 635 ¥ 445 mm. The colour is a very pale pinkish
white thickly covered with dark purplish horn specks which in
parts cover the ground-colour completely. No birds were seen
in juvenile or immature plumages. 12

This is apparently the most westerly known breeding ground
of the subspecies westralis. Eastwards it nests on Christmas
Island, Houtman’s Abrolhos off the west coast 9f...Austra1m
(Serventy & Whittell, 1948: 121) and Gunong Api in the Banda
Sea (van Bemmel and Hoogerwerf, 1940: 451-7). The typical
race oceurs in the western Indian Ocean, breeding on Round
Island near Mauritius, Assumption, Aldabra and islands of the
Cosmoledo atoll. The only significant difference between the
two is in the length of the bill. Mathews (1912: 88) gives
76-80 mm. for the exposed culmen in typical rubricauda from
Mauritius; 14 adults of westralis measured on Christmas Island
varied from 58-65 mm. (1949: 100-4)." The Cocos-Keeling
hirds are thus within the range of the Christmas Island speci-
mens, which they resemble in every other respect. They are
certainly of the same race, and may possibly be strays from
that island. I am not fully satisfied that the Redtailed Tropic-
hird is consistently resident on the Cocos-Keeling Islands.

BULL RAFFLES
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Wood-Jones (1912: 344) records it as breeding on Pulo Atas
{Scuth Island) in small numbers during his stay on the atoll,
but all other observers record only lepiurus, which he missed,
and not rubricauda. Bennett (1860: 80) describes an almost
mature Whitetailed bird from Cocos-Keeling; Forbes (see
Nicholson, 1882: T0) found only P. lepturus breeding there,
present in small numbers, as it still is, on Pulo Panjang; and
a photograph supplied to Chasen (1935: 68) by Charles Clunies-
i o Ross, in an attempt to determine which is the tropic-bird of
iy the islands, appeared to be of the same species. It may be that
foht : vagrants from the much larger colony on Christmas Island
(400—600 breeding pairs in 1938-40), 530 miles further east,

oL ' reach the Cocos-Keeling Islands at intervals and occasionally
e e breed there, without establishing a permanent resident popula-
the : tion. The accounts given by Alexander (1922: 476) and

: ! F Serventy & Whittell (1948: 121) of the Houtman’s Abrolhos
fde - colony suggest that it fluctuates in numbers from season to
ne s season, and that in some years no birds nest there. Whittell

alo i also reports an_instance of what must be vagrant nesting, a
WAEOR I bird which was found incubating under the shelter of a drift-
put % wood log on an open frequented beach near Busselton, south-
b 3 western Australia, in November, 1939, This, incidently, is the
nd. : only other recorded breeding site of westralis in Australian
tyz= = territory. Peters's “islands off the north-west coast

he s . Australia” (Peters, 1931: 78) is too ambitious.

oldis 3 Phagthon lepturus lepturus Daud.  Whitetailed Tropic-Bird.
Hah Phaiton lepturus Daudin, Buffen's Hist, Nat, ed. Didot, Quadr, xiv,
. i j 1802, p. 319: Mauritius.

n Phaston candidus; Forbes, 1885, pp. 33 and 44. i

3 Local name, “Burong Buntut Panjang”.
i The following eight specimens were retained and are now
= in Raffles Museum collection. Nos. 12, 17 and 18 were taken

SR on Pulo Panjang, Nos. 13-15 and 19 on Pulo Luar and No. 16
¢ i on North Keeling.
Eoal ! & i Coll, Total Wing ERill Ezposed
B No. Daic Ser Length Tail Flet Tarsus te Gape Crlmen
: WVi2.i:3::8:41 2 661 355 277 25 6 i
the B vealgeisil 30 678 408, B4 23 67 48
thei= oo = ViG. . 23: 2:41 3 772 474 1854+ 23 72 49
ves : V16, 30: 1:41 2 o7 416 279 23 T2 ol
¢ . L & i .
' V17 2:10:41 2 Ga6 384 2974 24 T4 al
T i ©OViR. | 2:10:41 3 G40 356 281 24 T35 Bl
and % vio. 17:10:41 3 790 0L 273 23 72 48
ng. e Vi4.  26: 2:41 ¢ 778 482 276 24 GB i)
ecl= = Soft parts: there is no apparent difference between thalcuiﬂuriug_of
are EOE. | male and female birds; iris, dark brown; eyelids, black; bill, yellowish
oL L grey, almost grey at the base with a dark grey line through the mostril; .
A | lega and feet, jet black, except for the inner toe and a small patch in
é‘;‘-; -. the inner web which are a very light blue-grey, almost white. |
FREEAN T |
O e | © Mus. 22, 1950. [251]
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C. A. GIBSON-HILL N
This would seem to be the true tropic-bird of the islands. height
It breeds in small numbers on North Keeling and Pulo Panjang 1% is si
(in the main atoll). Single eggs were found on the latter island and C
in May and June. They were in sites similar to the nest of was 8
rubricaude deseribed above, shallow depressions in the sandy from
ground partly sheltered from sun and wind by straggly bushes, firat i
The eggs were ovoid, with thick chalky shells and a fine matt of the
surface. They measure 53 X 37 and 53 X 39 mm. The on . a
ground colour is a light terre verte, thickly, almost completely, remo
covered with a fine, dark umber-purple blotching, the markings .
being slightly paler and thinner round the middle and at the Turf

pointed end. No chicks or immature birds were seen. The
loeal Malays say that they have only found eggs on the ground.
According to Vesey-Fitzgerald (1941: 530) this bird is a much
more versatile nester in the Seychelles group, breeding in hollow ! 1
trees high up in the mountain forests on the larger islands, r

and in holes in the ground or under overhanging rocks on the

smaller ones. Stanley Gardiner (1903 (1): 369) also records xFd
it nesting in trees in the Maldive Archipelago, ;
 Lepturus was not plentiful on the Cocos-Keeling lslands
in 1941, and it is doubtful if there were more than 10-15 pairs
in the group. Its relative scarcity may possibly be associated
with its ground-nesting habits. It is significant that though
only 4 of the 11 sea birds breeding on North Keeling lay in
bushes or trees they represent between them over B0% of the
total population. Land crabs, particularly Ceenobite rugosus
M.-Edw. and C. perlatus M.-Edw., are abundant on North
Keeling, while, as we have seen, the local inhabitants have
virtually driven all sea birds from the main atoll.

These islands are the most easterly known breeding ground
of the typical race of P. lepturus. It also occurs as a nesting
1 bird in the Mascarene Islands (Baker, 1929: 293), the Seychelles
! (Betts, 1940: 503—4; Vesey-Fitzgerald, 1941: 530) and the
Maldives (Gardiner, loe. eit.). The species is represented on
& Christmas Island by a race peculiar to the island, P. lepturus

fulvus Brandt, which differs from all other tropic-birds in
having the general eolouring a rich golden apricot instead of
a satiny white. This latter bird apparently nests only in small
cavities in the trunks of dead or dying trees at a height of
25 50 feet from the ground; a favourite site is a hollow that has
L rotted inwards where a main branch has fallen away. The
limited observations that were possible suggest that there the
majority of the eggs are laid between June and October { Gibzon-
Hill, 1947: 143-6). Fulvus wanders some distance from
Christmas Island and has been recorded several times in the
region of Java Head. [ myself have seen it midway hetween
Christmas and the Coecos-Keeling Islands, gporting at some
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NOTES ON THE BIRDS OF THE COCOS-KEELING ISLANDS

height above the water with two adults of the typical lepturus.
It is said that is occasionally reaches the Cocos-Keeling Islands,
and Chasen (1935: 68) includes them in its range; but none
was seen during my stay there and I know of no examples
from this locality. No V 19 in the present collection, when
first taken, had a fine light apricot-yellow blush on the feathers
of the neck, breast and belly, like the roseate bloom encountered
on a breeding rubricauda. It was most marked, but very far
removed from the full golden apricot of fulvus.

* Turdus javanicus erythropleurus Sharpe. Horsfield’s Thrush.
Turdus erythropleurus Sharpe, Proe. Zool. Soc. 1887, p. 515:
Christmas Island.
Merula erythropleura, Wood-Jones, 1912, p. 345.

Local name, “Burong Gantas”; the origin of the name is
obscure. On Christmas Island this bird is called “Mérbah”,
which is used widely for thrush-like birds.

The following twenty skins were retained and are now in
the Raffles Museum collection. Nos. 7 to 9 inclusive were taken
at the south end of Pulo Panjang, the remainder on Pulo Luar
(Horsburgh).

Coll. * Total Wing Bill  Exposed
No. Date Sex Length Tail Flat Tarsus to Gape Culmen
MC4. 21:12:40 2 221 84 110 32 30 22
MC6. 21:12:40 2 216 87 116 33 29 22
MC7. 12: 1:41 3 227 89 112 34 30 22:5
MC10. 11: 2:41 3 225 87 108 34 29 21
MC12. 11: 2:41 3 234 90 119 34 30 22
MC13. 11: 2:41 3 229 87 112 34 29 22
MC15, 17: 2:41 2 233 875 117 33 29 22
MC16. 17: 2:41 3 225 85 109 335 28 21
MC19. 26: 2:41 3 216 79 105 31 28 21
MC3. 21:12:40 ¢ 222 86 110 325 30 22
MC5. 21:12:40 ¢ 219 85 112 33 315 22
MC8. 12: 1:41 Q 224 80 109 34 29.5 23
MC11. 11: 2:41 ¢ 219 80 110 335 30 23
MC14. 17: 2:41 Q 219 81 110 33 29 21.5
MC17. 26: 2:41 Q 217 84 1015 33 28 22
MC18. 26: 2:41 Q 220 81 102 32 29 22
Immature birds '

MC1. 21:12:40 g 220 83 105 31 29 22
MC9. 12: 1:41 g 152 28 79 34 26 "18
MC20. 26: 2:41 g 221 84 110 33 28 21
MC2. 21:12:40 ¢ 214 78 106 - 32 29 21
Mus. 22, 1950. [ 253 ]
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NOTES ON THE BIRDS OF THE COCOS-KEELING ISLANDS

The specimens collected show 1o points of difference from
the birds taken on Christmas Island, the taxonomics of which
are discussed by Chasen (1933: 83-4). Eggs and young were

and it seems probable that this period corresponds roughly to
the breeding season there. Immature birds with speckled
breasts were particularly plentiful from January to June. On
Christmas Island the breeding season runs from early October
to the Middle of March. On the 1941 data, therefore, this bird
seems to be breeding rather later in its new home than it does
in its old one.

There is also, apparently, an interesting change in its diet.
On Christmas Island Turdus feeds largely on insects, of which
there is a very plentiful supply. Free surface water is also
available to it throughout the year in at least parts of the island.
In addition, in the wetter months and for some time afterwards
the pock-marks in the limestone, which abound - everywhere,
always retain a few ounces or more of rain. A party of six
of us lived in the jungle for two days shortly after the beginning
of the dry season with this as our sole source of water. On the
Cocos-Keeling Islands, on the other hand, there is no fresh
aurface water, other than such as may be ‘put down near the
settlements for domestic birds. Here the thrush is very partial
to the sticculent fruit of the Tropical Cherry, Muntingia calabura
Linn. About half the stomachs examined contained no other
food remains. The Cherry iz an introduced tree, with a limited
distribution on the atoll, and it seems probable that this is an
important factor in limiting the spread of the thrush. The need
for water or juicy fruits would also account for the bird's
disappearance from the island of North Keeling. In the days
when parties were staying on the island for a few months each
year, in order to gather coconuts and fell timber, vegetable
gardens of a kind were maintained there. These, and the water

to tide over the dry months. The settlement was usually
occupied from late October to January, and the rain falls mostly
in the period from December or January to July or August.

Christmas Island. y
Zosterops natalis, Wood-Jones, 1912, p. 345.

Loecal name, “‘Burong Ringin”, probably from the old
. Christmas Island name “Burong Waringin'. Waringin (=
Malay beringin) is the tree Ficus benjomina Linn.

Mus. 22, 1950, [ 255 ]

found on the Cocos-Keeling Islands between December and May,

put down for the domestic birds, may have enabled the thrushes

+ Zosterops natalis Lister. Christmas Island White-eye.
Fosterops motoliz Lister, Proc. #ool. Soe. 1BBE, p. B8, pl. BTz




C. A. GIBSON-HILL

The following sixteen specimens, collected on Pulo Luar,
were retained and are now in'the Raffles Museum colléetion.

Coll. Total Wing Bill Expoged
. Nea. Date Sex Length Tail Flat Tarsus to Gape Culmen
Kl. 3: 14l 3 127 485 . &0 235 175 13
K2 1414l g 132 49 61 230 16-6 125
K&, a: 1:41 3 129 47 B9 22.6 16 12-b
E6. 14: 1:41 & 134 49 61 22 166 13
H_J 0, 11: 2:41 & 131 48 G0 23 156 12
HKig 11::2:41 gz 132 49 62 22 16 12
Ki4 11: 2:41 2 134 B0 Gl 22.5 16 13
K16, 11: . 2:41 & 133 48 59 23 17 125
K16 11: 2:41 2 128 46 b8 22 16 12
K4, 3: 1:41 Q 121 46 &0 22 165 13
K&, 3: 1:41 2 132 47 58 23 17 1256
KT. 14: 1:41 {*] 132 48 G2 22 16 13
K8, 14:1:41 ¢ 131 50 62 23 16 18
K. 11: 2:41 ] 135 Bl &0 22 16 12
il ~11s 8641 © 132 49 61 23 16 115
K13, 1i:241 ¢ 135 49 62 22 17 13

The Faffles Museum collection also contains the following specimens

taken by the present writer on Christmas Island
Diecember 1840,

in November and

Coll, ; Total Wing Eill Exposed
Nao. Diate Sexr Length Tail Flat Tarsus to Geape Culmen
C1. B:11:40 o 128 51- 60 215 16D 12
6. 23:11:40 . 126 02 63 21 17 13
C7.  23:11:40 3 122 50 G 21 <17 12
Co. 23:11:40 3 125 49 62 22 17 13
C11. 23:11:40 2 125 48 61 21 17 12
C18. 23:11:40 2 122 al 61 21 17 13
Cld. 23:11:40 3 121 46 i1 205 16 12
C15. 4:12:40 E 130 5l (i1 21 16 12
C2. B:11:40 =] 129 449 b9 20 16 12
C3. G:11:40 Q 1259 ol 61 20-5 155 11
C4. 22:11:40 a 120 45 G2 21 17 12-5
Ca.  22:11:40 7 131 52 63 22 16 12
B £3:11:40 g 125 48 60 22 17 12
Cl0, 23:11:40 Q 128 ol Gl 22 175 13
Ci2. 28:11:40 4] 125 45 - B2 22 16-6 13
C16. 4:12:40 - 126 40 oB 22 17 13

- (George Clunies-Ross.

Soft parts: th:ere iz mo apparent difference between the Imluurin% of
{he male and female birds; iris, rich chestnut; bill, black with the base

-of the mandible grey; legs and fest, greenish grey.

This bird again was introduced from Christmas Island by
It occurs only on Pulo Luar, and it is
probable that that is the only island on which an attempt was
made to establish it. George Clunies-Ross kept the island as
a private park, and in addition to the surviving birds also
liberated the Christmas Island Imperial Pigeon, Ducula rosaced
whartoni (Sharpe), which has failed to maintain itself and a
mixed herd of feral Javanese deer, Cervus unicolor russi Mill. =
and Schleg. and Muntiacus m. muntjak (Zimm.), which have
likewise dizappeared. Wood-Jones (1912: 345) says that in'=
1905 it existed on Pulo Luar in some numbers, and Robinson--

[ 256 ] BuLL. RAFFLES
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NOTES ON THE BIRDS OF:THE COCOS-KEELING IBLANDS

(1912: 2) says that it was plentiful there at the time of his visit
in 1912. It is still very common on the island and there were
about 400 birds present in 1941, but it has never gpread to any
of the other islands.

The specimens collected show no significant difference from
the birds on Christmas Island, the taxonomics of which are
discussed by Chasen (1933: 84-5) and field notes given by the
present writer (1947: 155-7). Only one nest was found,
containing a single egg, in March. Undoubtedly more data are
required before one can estimate the month during which laying

normally occurs, On Christmas Island occasional individuals.

may be found nesting at any time, but the majority start between
the beginning of September and the end of January. The nests
are usually built in the fork of a very thin branch, 5-15 feet
from the ground, in @ medium sized bush. Occasionally they
may be appreciably higher in a tree. The nest is firmly attached
to the arms of the fork from which it iz suspended, and they may
even be built into the rim. The nest is fairly neat and compact,
with the cup about 55 mm, in diameter and 20-25 mm. deep,
and carefully lined with fine fibres. It is very similar to nests of
Z. palpebrose williomsoni Rob. and Kloss found on Singapore
Island. The egg of natalis found on Pule Luar was a uniform
light, watery blue and measured 17 X 125 mm. Ten eggs
measured on Christmas Island were 165185 mm. in length
and 12-13 mm. in breadth, average 17-8 X 124 mm. A complete

.cluteh there was found to contain 2 eggs, or occasionally 3.

“ Padda oryzivora oryzivera (Linn.). Java Sparrow.
Loria u;y:i-uum Linn., Syst. Nat. 10th. ed. 1758, p. 173: “Asia”
— ava.
Padda orizivoera, Forbes, 1885, p. 44,
Java Sparrow, Wood-Jones, 1912, pp. 200-300.
Local name, “Burong Gélatek”. The name has been intro-
duced with the bird from Java.

The following fourteen skins taken on Pulo Tiky]m have
been retained and are now in the Raffles Museum collection.

Coll, Total Wing Bill Exposed
Na. Date Sex Length Tail Flat Tarsus toGnpe  Culmen
K175 S13+3:41 - g 151 48 T4 190 14 ih
K18, '13: 1:41 . 156 44 5 20 14-5 16
K20, 13: 1:41 A 161 48 73 20.6 1ib 1656
K21, 13: 1:41 & 162 40 72 20 14 *16
K22, 13: 1:41 2 149 ol 76 205 14 16
Hos a1l 3 148 A7 71 20.5 185 15
K26, 10: 2:41 2 145 45 70 20 145 16
K29, d: 341 2 146 4T T2 20 14 16
Ki19. 13: 1:41 ¢ 160 44 70 195 14 156
K28, 13: 1:41 Q 146 47 i) 205 13-6 16
K24, 13; 1:41 - 9 144 42 68 19 13 ib
K27, 10: 2:41 /o 144 46 71 19-5 14.5 16
K2g. | 3:/8:41 ¢ 147 B0 68 19 145 15
K3 —8:-3:41 @ 161 485 Tl 196 14-5 1656
Mus, 22, 1950. [ 257 ] Lo
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The following twelve skins were taken on the north coast of Christmas
Island, in the neighbourhood of the settlement at Flying Fish Cove, . in

November and December 1940, They also are now in the Raffes Museum
collection.

Coll. Totel Wing Bill Erposed
Na, Date Sex Length Tail Flat Tarsus o Gape Culnen
D42, 22:11:40 2 142 45 T2 20 155 16-5
Ddd.  22:11:40 2 146 44 0 19 15 16
Ddb.  22:11:40 3 146 45 T3 20 146 16
D46, 23:11:40 3 147 44 T0 20 155 165
D47, 28:11:40 3 148 47 T3 2045 i6 17
Ddl. 22:11:40 Q 141 e T4 1405 16 15
D43, 22:11:40 2 142 45 71 20 14.T5 16
D48, 23:11:40 ] 146 466 725 20 16-° 17
D49, 23:11:40 2 145 43 T 20 15 165
Da0.  83:11:40 [+] 142 40 ] 19 15 106
D&l 2:12:40 Q 151 47 72 20 14 165
[«] 146 48 T4 21 14-5 155

Soft parts: there iz no apparent difference between the eolouring of
male and female birds, but juvenilez have the colourz paler and with less
body to them; iris, red-brown; cyelids, blue-prey with the fres border
a full purple-pink; Lill, a strong mauve pink, white along the gape and
at the tip; legs and feet, a pale pinkish mauve,

It would appear from the comments of Keating (in Holman,
1846 382) that this bird had been liberated on the main atell
before 1828, though Darwin makes no reference to it.  Forbes
(1885: 44) does nolt mention it in his description of the island
but gives it in the'list of birds at the end of the chapter, "in
captivity”, Wood-Jones (1912: 299-300) in his account of the
introduced elements in the Fauna says that in his day it was
the most numerous bird on the southern islands, but he omits

it from the formal list given at the end of his book; it does .

not, therefore, occur in the paper which he wrote for the Proc.
Zool. Soe. Lond. (1909: 137—-42). In 1941 it was very plentiful
on Pulo Tikus, and oceurred in small numbers on Pulo Luar and
Pulo Selma. I did not find it on any of the other islands, but
its conspicuovsness on these three may well have lead Wood-
Jones to make his general statement. There were about 200
birds on Pulo Luar, about 250 on Pulp Tikus and roughly 200
on Pulo Selma, making a total for the group as a whole of
about 650. This does not seem to be a very enterprising species,
though- it may easily become dominant in a small area. It was
liberated in the region of Flying Fish Cove on Christmas Island
between 1904 and 1923, but by 1940 it had extended its range
no further than the whole length of the north coast road, a
distance of about 6 miles, and 2 miles along the railway line
towards the south end of the island. Similarly it has been
liberated in the neighbourhood of several towns in Malaya, but
except in the case of Alor Star, where it has established itself in
the mangrove zone on the coast 8 miles away, it has not spread
far from human habitation. It seems probable that away from

[ 258 ] BULL. RAFFLES
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the countries of its natural distribution it iz usually to some
extent dependent on grain or rice derived from the untidy
habits of men. It is significant that the three islands on which
it occurs in the Cocos-Keeling group are the three permanently
inhabited, and most birds there, as we have seen, thrive best
away from man.

The specimens collected show no points of difference from
the birds on Christmas Island, or from specimens from Java
in the Rafles Museum collection. Eggs and very young birds
were found on the Cocos-Keeling Islands in the months from
May to Aupust. On Christmas Island I found only 6 neats,
4 between May and July and 2 in August. The data are scant,
but suech as they are they show it breeding on the Cocos-Keelings
over the same period as on Christmas Island.

Part 2

 Checklist of the Birds of the Cocos-Keeling Islands

The list is based primarily on the specimens and field-notes
collected during my stay on the islands. - In the case of the
vagrants and visitors the data has been comnsidered in the light
of the records published by earlier observers, and of information
obtainefl from some of the local Malays. The authors whose
accounts have been used are listed at the end of this section,
together with a brief statement of the pericds during which
they were on the Cocos-Keeling Islands. In addition four other
naturalists are known to have. visited the main atoll, the
Rev. E. C. Spicer (20-28 August 1885), Dr. H. B. Gupnpy
(August—October 1888), H. C. Robinson (4-8 October 1912) and -
Richard Archbold (approximately a week about July/August
1939). Only two of these, Guppy (1889) and Robinson (1912),
appear to have published papers or reports, and neither makes
any significant contribution to our knowledge of the avifauna,

 The 1941 collections yielded examples of 17 species nesting
on the islands, of which 4 are known to have been introduced,
and a further 17 strays or non-breeding visitors. To these must
be added 1 vagrant taken by Forbes, but not found again in
1941 (Herodias nigripes (Temm.), identified by Nicholsan,
1882: 70). 1 have also admitted the Pintail Snipe, Capella
stenura (Bp.), on the evidence quoted below, though the diag-
nosis still awaits confirmation, and 2 artifically induced residents
which had disappeared long before my visit to the atoll. This

-gives a total of 32 birds (30 of which were confirmed in 1941)

which can be said to occur or have occurred naturally, and 6
(4 present in 1941) which have been introduced.and maintained

Mus. 22, 1950. ' =l pr |
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C. A. GIBSOXN-HILL

themaselves for at least a short time. In addition there are & few

 feral domestic fowl on North Keeling, descended from stock

snken over when the island was being visited regularly.

The birds appearing on this list ean be divided into three
groups. The first, marked by a double asterisk, comprises those
which were breeding somewhere on the islands in 1941. These
consist of 5 land birds (4 of which had been introduced) and
12 sea or coastal birds. The second group, deseribed as visitors,
consists of those species which would seem to arrive regularly,
though in small numbers. In all cases they oeccur during the
whole or part of the northern winter season. The last group,
described as vagrants, comprises those species which would
appear to occur irregularly at very wide intervals. Birds in the
last two groups which I collected myself are marked with a
single asterisk.

Obviously, in most cases, the direct evidence obtained from
a stay as short as a year or less is not sufficient for one to decide
with certainty whether a bird seen in very small numbers is a
stray or a scarce but regular visitor. Earlier records can some-
times be of assistance, but In this case they do not yield very
much of value. The only bird which had been noted by more
than one of my predecessors is a snipe; and none were reported
in 1941, I have therefore depended to some extent on informa-
tion obtained from the more observant among the local Malajs.
In this I was helped considerably by the personal knowledge,
and enthusiastic co-operation, of Sakmat a Cocos-Keeling
Islander who worked for me as boatman. There are obvious
pitfalls in this approach to the subject, but an attempt was
made to obviate them as far as possible. To this end, following
{alks with Sakmat and a selection of his friends, I compiled a
list, with descriptions, habitats and using their names, of the
birds which they considered arrived in small numbers regularly,
and those few which They thought came gecasionally, at wide
intervals. During the course of my stay we collected all the
regular visitors which they had promised me except for one,
which is almost -certainly the snipe. We took several of the
oceasional visitors, but not a duck, which they say arrives in
small numbers at very wide intervals: and which has been
recorded, without specific data, by Forbes (1885: 44) and Wood-

Jones (1909: 142). They also described a hird which I think-

must be a godwit (“like the Whimbrel but much paler and with
a straight bill”} and a large, brown or purplish brown heron,
neither of which appeared in 1941.

Whenever a non-resident bird was taken several of the men.
were asked independently for its status and the name that they

would give fo it. This, together with the habitat in which it
was found, was then checked apainst the advance information

[ 260 ] BuLL. BAFFLES
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NOTES ON THE BIRDS OF THE COCOS-KEELING ISLANDS

that I had collected earlier. In all cases the birds which they
claimed as regular visitors were seen in small numbers, not as
single records, and were species which might reasonably be
expected to be reaching the atoll annually, The one point where
we differed markedly in our views was in the case of the Bridled
Tern, Sterna anzthetus antarctica Less. They regarded’ this
bird as a breeding visitor, in small numbers, to North Keeling,
but only one example was taken, or seen by me, during the whole
period that I was there.. It had not been reported by any pre-
vious visitor, though Chasen (1935: 47) includes these islands
in its range. Finally they were using the same local name
{Burong Dali) for both species, with a size epithet for
thstinetion.

The inability of one's informants to differentiate between
two particular species is one of the deficiencies of data obtained
in this manner. It was obviously not possible to find out if
Forbes's Egretla garzetta was pecurring occasionally on the
atoll, or had bred there within living memory, since to the
Malays all white egrets are the white phase of Demigretia sacro.
In addition some small birds, both Charadriiformes and Passeri-
formes, may well oceur at intervals singly, or in twos or threes,
and escape notice. Wagtails may be arriving oceasionally, and
it is probahble that one or two of the waders which I have marked
as vagrants are really regular visitors in very small numbers.
Over 20 per cent of the Islands' list as it stands is made up of
“vagrants” taken in a single year. Such a figure is obviously
too high for so short a collecting period. On the other hand 1
think that the birds listed as regular visitors are almost
certainly correctly classified. ; :

The nomenclature and order of this list follows Chasen's
Hendlist of Malaysian Birds (Bull, Raff. Mus. 11, 1935) so far
as it is applicable. Two of the species given here, Diomeden
chlororhynchos Gmel. and Puffinus pacificus (Gmelin), had not
previously been recorded from the area covered by his list. The
two frigate-birds may also be sub-species new to it. A more
detailed account of the visitors and vagrants of which examples
~were taken in 1941 oceurs in an earlier paper by the present
writer (Ibis 91, April 1949: 221-243), and a checklist of the
birds of Christmas Island, similar in form to this one, in Notes
on the jBirds of Christmas Island (Bull. Raff, Mus., 18, 1947:
87-165). e

Several additional birds have also been recorded from the
Cocos-Keeling Islands in previous accounts, but it would seem
that no examples have been taken. In some cases the identifica-
tions given are too vague for their inclusion in the following list,
As noted above, both Forbes (1885: 44) and Wood-Jones (1909 :
142) report the presence of duck on Pulo Panjang, the former

Mus. 22, 1550, [261]
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saying that he had been told that migrants arrived, and the latter

* that they were resident there., Chasen (1935: 63) suggests

that the birds might be the Wood-Teal, Anas g, gibberifrons
(5. Miill), of which a single stray was taken on Christmas
Island by Dr. Hanitsch in 1904. -None were seen or reported
in 1941. Wood-Jones (1912: 345) also reports a wagtail arriv-

. ing on Pulo Tikus, but again no specific identification is given.

Two species occur on the Christmas Island list as vagrants, the
Grey Wagtail, Motacille cinerea melanope Pall.,, and the Blue-
headed Wagtail, M. fleve simillima Hart, Finally Wood-Jones
(1909: 142) says that “Curlew are =aid to breed on some of the
islands, but I never found the eggs, nor did I ever obtain a bird
for identification”. Such birds are certainly not nesting on the
atoll, nor were any Curlew seen in 1941. It is quite probable
that Wood-Jones’s “curlew” was actually the Eastern Whimbrel,
Numeniug phaeopus variegatus (Scop.), which occurs regularly
as a visitor in small numbers from September to May, as it does
on Christmas Island. :

There are alse three identifications which are regarded by
the present writer as erroneous, and accordingly not accepted
here. Forbes (1885: 44) lists the Woodeock, Scolopox rusticola
Linn., as a migrant, without further comment., Earlier (fom.
cit.r 34) he says that “a species of Snipe and a Teal visit the
islands every February and March in large numbers. ..", but in
this passage makes no mention of the Woodcock, On the other
hand the Snipe is the only bird given in the earlier paragraphs
which is not included in the list on p. 44. No further evidence
has come to light of the presence of Woodcock on the islands,
and it seems probable that his listing of it was in error for the
Snipe. Wood-Jones (1909: 140) describes Abbott's Booby, Sula
abbotti Ridgw., breeding on bare ground on North Keeling.
No other observer has noted this remarkable phencmen, but
there was no doubt that in 1941 the Masked Booby, Sula dacty-
lntra bedouti Math.,, was breeding in small numbers in this
situation. Since this bird iz noted from the Cocos-Keeling
Islands as far back as Hume (Stray Feathers, 5, 1877: 310) and
not recorded by Wood-Jones it would seem certain that he has
cerronecusly recorded S. dectylaire as S. abbotti. Finally Wood-

~Jones (1909: 140) gives Fregafa aquila Linn. as one of the two

frigate-birds nesting on North Keeling. This was a correct
diagnosis for the period at which he was writing. Subsequently
Mathews (Austral Av. Rec., 1914: 117) showed that F. aquila
is confined to Ascension Island, in the Atlantic Ocean, and placed
the remaining birds previously ascribed to it in two further
species, F. minor and F. andrewsi. The former is widely
spread, and is the bird which Wood-Jones saw; the latter breeds
only on Christmas Island and possibly the Anamba Islands, in
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NOTES ON THE BIRDS OF THE COCOS-KEELING ISLANDS

the South China Sea. Unfortunately Peters (Checklist of the
Birds of the World, 1, 1931: 95) and Chasen (1935: G66) have
assumed that the F. aquile of Wood-Jones must be F. andrewsi,
presumably on the grounds of proximity. Actually andrewsi,
with which I became well seguainted during my stay on Christ-
mas Island, was certainly not nesting on the Cocos-Keeling
Is_slqﬁjda in 1941, nor was it even present as a non-breeding
visitor.

The following are the birds found on the Cocos-Keeling
Islands in 1941, together with the earlier records, outlined above,
which are accepted here.

Species.
PHASIANIDAE.

** Gallus varius (Shaw & Nodd.). Introduced on Pulo Pan-

Green Jungle-Fowl. - jang, in the main atoll,
before 1880 (see Forbes,
1885: 44); still present
in small numbers.

Status.

COLUMBIDAE. :
Duenla rosecea whartoni Introduced on main atoll
(Sharpe). . about 1890-95; practi-
Christmas Island Imperial cally extinet by 1906
Pigeon. (Wood-Jones, 1909
137); not present in
1941, i 'y

RALLIDAE.

*= Rallus  philippensis andrewst Resident.  Plentiful on
{ Math.). . North Keeling and Pulo

Philippine Rail Luar: also present in
. : smaller numbers on Pulo
Selma and Pulo Panjang.

CHARADRIIDAE.

* Charadrius apricarius fulvus Regular  visitor, small
Gmel. numbers, October—April;
‘Eastern Golden Plover. main atoll,
* Charadrius L leschenaultii Less: Regular visitor, small
Large Sand-Flover. _numbers, October—April;
main atoll.

Vagrant (Gibson-Hill, 1

+ Charadrius asiaticus veredus
gy ] imm., 17 October 1941).

Gould.
Caspian Plover.

Mus. 22, 1950. [ 263 ]
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Spec
Species, Status. L
* Numenius phaeopus wvariegatus Regular visitor, small num- * St
{Scop). i bers, September-May ;
Eastern Whimbrel. main atoll, seen mostly £
~on east side of Pulo Pan- gt
jang. i
Capella stenura (Bp.) 7 Occasional visitor. Keating b
Pintail Snipe. (in Holman, 1848: 382), 2 YES
Darwin (1845: 545), t
Forbes (1885: 34), and
Wood-Jones (1909: 142) o S
I'EfrE.'l' to single or visiting A
snipe; none seen 1941,
#* Arenaria 1. interpres (Linn.). Regular visitor, small num-
Turnstone. bers, winter months;
most numerous January
and February; main 1
atoll and North Keeling. *5 (7
* Tringa totonus eurhinus Regular visitor, small num-
{Oberh}. { bers, winter months; 5
Eastern Redshank. main atell, seen mostly -
on flats at. south end of '
: ) lagoon. PR(
* Tringn nebularie (Gunm.). Regular visitor, small num- * Di
Greenshank. bers, winter months; |
j main atoll, seen mostly '
e : on lagoon shore of Pulo ¢ b DL
: Atas, '
; * Actitis hypoleuecos (Linn.). Regular visitor, amall num- '
- Common Sandpiper. bers, winter months; :
| ! main atoll, seen mostly
| ! on more sheltered outer
shores.
GLAREOLIDAE.
* Glareoln pratincole maldiverum Vagrant (Gibson-Hill, 2 |
Forst. 2 7, 11 March 1941, i
Collared Pratincole. Pulo Luar). L
I 7. As shown above, Keating, Darwin, Forbes and Wood-Jones all
| - elaim to have seen or heen told of smipe on the main atoll, apparently as
| T vigitors or vagrants; none wers detected in 1941. Only one of these |
] authors, Wood-Jones, seems to have taken a specimen, and this, & single 1
stray from a emall flock on Pule Tikus, he identifies as the Commaon i
Snipe, Capella g. yg:-!liﬂqga {Linn.). Undoubtedly snipe occasionally reach
the main atoll, but identification was not one of Wood-Jones's strong points,
From what we know of the range and relative numbers of the three species |
of Capelln wintering in the Malaysian sub-region (sge Gibson-Hill, this |
Journal, 1948: 105-119), it seems most likely that the bird straying to the
Coeos-Keeling Islands is really the Pintail, C. atenura, as given here |
[264] BuLL. RAFFLES )l
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Species.
LARIDAE, y
* Sterna hirundo longipennis
Nordm.
Nordmann's Tern.
* Sterna anacthetus antoreticg
Less,
Bridled Tern.
*® Sterne fuscoate nubilosa
SPArTI.
Sooty Tern,

** Anoiiz stolidus pileatus (Seop).

Common Noddy.,

** Gygis alba monte Math.
White Tern.

PROCELLARIIDAE.

* Diomedea chlororhynchos Gmel,

Yellownozed Albatyiss.

** Puffinus pacificus chlororhynchus Breeding  visitor,

s3.
Wedgetailed Shearwater.

ARDEIDAE,
Egretta garzetta nigripes
(Temm).
Little Egret,

 Mostly a breeding visitor,

Status.

Vagrant (Gibson-Hill, 1 ¢,
11 February 1941, two
seen, lagoon main atoll).

Vagrant (Gibson-Hill, 1 2,
5 J;le 1941, North Keel:
ing).

North Keeling, Sept—
Feb.; some birds present
throughout the year,
Mostly a breeding visitor,
BOO-T50 pairs North
Keeling and about 20
pairs south end Pulo
Panjang, Dec~Tune;
some birds present
throughout the year.
Resident, main atoll and
North Keeling: breeds
North Keeling, Pulo Luar
and a few pairs Pulo
Tikeds:

Vagrant (Gibson-Hill, 1 2,
2 July 1941, noerth shore
Pulo Tikus).

North

Keeling, late August to

end February.

Vagrant (Forbes, 1 ¢, 6
February 1879, Pulo Pan-
jang).®

# Forbes (1B85: 33) says that this bird, which he gives as Herodins
nigripes, was nesting on the high Pisonia trees on Pule P:_m]nnﬁ. West
Island, in company with the Neef Heron, Demigretta sacre. He

rocured the one specimen which Nichelson (1882: T0) cites as above.

: E‘hia bird has not been recorded by any other visitors to the islands, and
it seems probable that in claiming residonce for it he was confusing -

it with the white phose of Demigrefta saern which certainly does nest om

arts of the main atoll. It is unlikely that the felling of much of the

isomic on Pulo Panjang between 1920 and 1922, when the kampong on

Pulo Selmn was being rebuilt, would have been sufficient to drive it away
from the islands. The Reef Heron finds
an adequate substitute, In addition, the timber had not been taken from
in 1805—6 and 1907, when Wood-Jones was on Cocos, and he

Pulo Panja ; 107,
does not include nigripes on his list.

Mus. 22, 19560

the crowns of the coconut palms
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C. A, GIBSON-HILL

Species.

** Demigretia 8. sacra (Gmel).-
Reef Heron.

* Nyeticoraxr n. aycticoraz
{Linn.).
Night Heron.
* Nucticorax caledonicus hilli
Math.
Nankeen Night Heron.

SULIDAE.

** Qule dactyletra bedouti Math,
Masked Booby.

*% Sula leucogaster plotus
(Forst.).
Brown Booby,

*% Suwla sula rubripes Gould.
Redfooted Booby.

FREGATIDAE.

#* Fregata ariel subsp,
Least’ Frigate-hird.

*=# Fregata minor subsp,
Lesser Frigate-bird.

PHAETHONTIDAE.

** Phaéthon rubricauds westralis
Math. :
Redtailed Tropie-bird.

*% Phaéthon L Iepturus
Lacép. & Daub.
Whitetailed - Tropie-bird.

FALCONIDAE,

"*L’imu_s e, ETUgIinesus
(Linn).
Marsh Harrier.

STRIGIDAE.

* Bubg k. ketupn (Horsf.).
Fish Owl.

[ 266 ]

Status.

Eesident, main atoll and
North Keeling; breeds
North Keeling, Pulo Ti-
kus and Pulo Belanechi.

Vagrant (Gibson-Hill, 1 ¢,
13 October 1941, Pulo
Panjang).

Occasional visitor,

Resident, about 40-50 pairs,
North Keeling.

Resident, about 75-100
pairs, North Keeling.

Resident, about 3,500,000
pairs, North Keeling.

Resident, about 750-1,000
pairs, North Keeling.
Resident, about 1,000-1,250
pairs, North Keeling,

Resident, less than 5 pairs

main atoll; 1 nest found,

Pulo Luar.

Resident, about 10-15 pairs,
main atoll and North
Keeling; nests found on
Pulo Panjang.

Vagrant (Gibson-Hill. 1
imm, &, 6 July- 1941,
FPulo Selma).

Vagrant (Gibson-Hill, 1 2,
22 October 1941, Pulo
Selma).
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NOTES ON THE BIRDS OF THE COCOS-KEELING ISLANDS

HIRUNDINIDAE.
* Hirundo rustica gutturalis Scop. Regular visitor, small num-
Eastern Common Swallow. bers, September and
October.
TURDIDAE.
** Turdus javanicus erythropleu- Introduced between 1885
rus Sharpe. and 1900; now fairly
Christmas Island Thrush. plentiful on Pulo Luar,
Pulo Atas and Pulo Pan-
jang.
ZOSTEROPIDAE.
*=* Fosterops natalis Lister Introduced Pulo Luar bet-
Christmas Island White- ween 1885 and 1900; !
gye. now plentiful, but still )
confined to the one island. °
PLOCEIDAE,
** Padda o, orgzivora (Linn). Introduced, possibly before
Java Sparrow. 1828 (Keating), though

Darwin does not refer to
it: now plentiful in Pule
Tikus and present in
amall numbers on Pule
Luar and Pulo Selma.

Ploceélla h. hypozantha Introduced : Forbes (1885:
(Sparrm.). 34) says that he saw’
Golden Weaver-Finch. nests on Pulo Panjang
(West Island) ; no subse-

quent records.”

Rirds have been reported or collected by the following
visitors who are arranged in chronological order. The dates
immediately after their names give the periods, so far as they
are known, during which they were on the islands. The refe-
vences in brackets are the first publication of their records. .

KeaTiNg, A. S, About 12 months 1828/9 (Holman, J., 4
Journey Round the World, 4, 1846: 374-388).

5. J. G. Clunies-Ross told Dr. Forbes that the birds flew aeross the
sea, probably from Java, to reach the Cocos-Keeling Islands, and that
after breeding both adults and young left the atoll, He also said that
they reached North Eeeling, which Forbes did mot visit, more frequently
than the main atoll. Forhes only saw the nests. It must, I think, be taken
that they were built by an introduced stock which failed to maintain itself.
Clunies-Toss was not a reliable field naturalist, and told his visitors several
very peculiar stories at different times.

Mus. 22, 1860 [2671
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DARWIN, CHARLES 1-11 April 1836 (Darwin, C, Journal of
Rezearches. .. .... .during the Voyuge of H.M.5.
Beagle round the World, 1845: chap. 20). :
Foregs, H. 0. 18 Jan. to 9 Feb. 1879 (Forbes, H. 0., 4 Natu- 4
ralist's Wanderings in the Eastern Archipelago,
1885: 11-47; and, Nicholson, F., “Supplementary
Notes to the List of Birds collected by Mr. H. O. 1
Forbes in the Island of Java”, Ibis, 4(6), 1882: | A
66-71). 1
Woob-JoNEs, F. June 1905 to Sept. 1906 (Wood-Jones, F., ' ]
“Fauna of the Cocos-Keeling Atoll, Aves”, Proc. ¥
Zool. Soc. Lond., 1909: 137-142; reprinted in !
Wood-Jones, F., Coral & Atfolls, 2nd edn., 1912:
338-345) 0
GipsoN-HILL, C: A, About 20 Dee. 1940 to 10 Nov. 1841
(Gibson-Hill, C. A., “The Birds of the Cocos-Keel- ]
ing Islands (Indian Ocean)”, Ibis, 91, 1949 221-
243). : ;
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