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Birds of the Araucaria Pine Plan tat ions and Natural 

Forests near Bulolo, Papua New Guinea 

LORRAINE LAMOTHE 

A comparison of birds found in natural and plantation Araucaria (Hoop and Klinkii 
Pine) forests in the Bulolo area of Papua New Guinea led to the conclusion that. within 
the plantations. certain major groups of birds were missing. This may be due to a lack 
of specialised niches for these birds. Maturation of the plantations may result in these 
niches becoming available. 

In Australia, several studies have been made 
recently of birds in pine plantations, often in 
comparison with the birds found in nearby native 
rorests (Davidson, 1976; Disney & Stokes, 1976; 
Gepp, 1976; Driscoll. 1977). In Papua New 
Guinea very few studies have been made in the 
various monoculture plantings throughout the 
country. Bell ( 1979) reported the effects of an 
exotic, Teak Tectona grandis, on birds of low
land rainforest near Port Moresby, Papua New 
Guinea. From April to December 1977 I car
ried out avian surveys in the A raucaria forests 
around Bulolo, Morobe Province, Papua New 
Guinea. These forests consist of Hoop Pine 
A raucaria rnnninghamii .and Klink ii Pine A 
l11msteinii, occurring as natural and plantation 
forests. This paper reports the findings of surveys 
in both the natural and plantation forests, and 
discusses their implications. 

Methods 

Sewn sites, including two in natural forest and 
five in plantations, were surveyed in the vicinity 
of Bulolo in the Morohc Province of Papua New 
Guinea. Although other natural forests of Arau
caria. which might have been studied, exist in 
Papua New Guinea, Bulolo is the only area with 
extensive plantations. As well, it was possible. 
in the Bulolo area. to locate all study sites at an 
altitude of approximately 900 metres above sea 
level to avoid the species variation found at 
different elevations. 

The area receives approximately I 615 mm of 
rain annually ( Table I ) and has an average 
temperature of 24.3 ° C with an average max
imum and minimum of 30.o~c and I 8.6 °C 
respectively (Table 2). 

TABLE 1 

Rainfall (in mm.) for the Bulolo area {17 year period) recorded at Bulolo Forestry. 

J F M A M A s 0 N D Year Total 

134 144 156 150 123 kl 97 97 19X I 61.'i mm 

(McAlpinc et al. 197.'il 
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TABLE 2 

l"e111pcraLure for the Uu!-,lo area (.� year period) recorded at rurcslry School 

F M i\ M 

l\kan Max. "C. J0.7 _10.(, J0.7 '10.7 29.7 :!9.1 

�lean Temp. "C. 24.X 24.X 24.'! 24.5 24.J 23.X 
Mean Min. 'C. IX.X IX.'! l'J.I IX.2 IX.X IX.4 

11\k:\lpilll' ,·r al. 1'!7.'i) 

One of the natural forest site:, ( Site F. sec 
Fi!.!urc I) was located in the Head's Hump 
Ll;l.!1.!illl.! Arca which is in the foothills to the 
wc;t of Mount Misim. Webb et al. ( 1976) des
cribed the area variously as a "mixed mcsophyll
notophyll vine forest" and "araucarian notophyll 
vine forest" containing, besides. A rnucaria such 
genna as Lla1·on1rrm1, Fl111eri((;a, Fugenia. 

•1734 

.. 

1147.• 

-, ., 
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\'•\\. 

� Grdss.land 

[[fJ Nahi,;;il Forest 

• 71'1 E.lcvauon 1n mP.tres 

• hgurc I: .\lap ,i1fl\\'i11g lonlliflll of ,111cly area. 

:!X.4 

:!J.4 

IX.J 

/\ s 0 N D Year Average 

:!X.9 29. 7 29.1 _11.1 JO.I> 30.W(. 

2.'1.4 24.1 :!4.4 24.X :!.'i.O 24.J°C 

17.<J I X.4 I X.K IK.4 19.4 IX.h'C 

X a11thophy!lu111. (i11ef11111, Fir111ia11a. A cti1w
claph11e. Cdtis, F/ill(/enia. H_l'l/riastelc, Schuur-
111w1sia, (,'rc1·illea and A lphi1011ia. The other 
natural forest site ( Site G, Figure I) was in 
McAdam National Park. The vel.!etation was 
essentially the same as found in� the Head's 
Hump site. Although both species of Araucaria 
occur on these �i11:s. /I. hw1s1ei11ii is more 
abundant. 

The plantation :--ites. on the other hand, con
tained only one pine species, A. c111minglia111ii 
( the one exception being the Stoney Creek site 
which had both species). The plantation sites 
varied in age from about one year old to 24 
years old and included Stoney Creek Logging 
Area Compartment I ( Site A). Crooked Creek 
Logging Arca Compartments 12 and 9 ( Sites 
B and C resp;:ctively). lnakanda Creek Logging 
Arca Compartment 6 ( Site D ), and Sawmill 
Creek I ,ogging area Compartment I ( Site E) 
( Sec Table 4 for compartment ages; see Figure 
I for site locations). 

All plantation sites had understnrey vegeta
tion. of varying diversity and density. within 
them. As estimated visually. the diversity of the 
understorey vegetation was usually related to the 
age of the compartment. there heing greater 
diversity as the plantations matured. The den
sity of the vegetation was more dependent on 
the �pacing and closure of the stands, with 
greater density in the more open stands. The 
composition of this vegetation is summarised 
by plantation site. in Tahlc 4. 

The sites had had varying management prac
times applied to them. Stoney Creek and Crook
ed Creek 12 had bl'en neither pnmed nor 
thinned. Crooked Creek lJ and Inakamla Creek 
had been pruned but not thinned. while Sawmill 
Creek had been both pruned and thinned. I 
was unable to survcv a fully mature. harvest-
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able plantat ion as nom: t:x isted a t  the t ime.  To 
t he enJ of 1 977.  6 1 48 hectares of A ra11caria 
plantat ion had lx:en eslabl ishe.J . 

A l l  s i tes were s u rvcyeJ using mist  nets. These 
were placed in fixed locations and run from 
appro x i 111ately 06 : 00 hours to 1 8 : 00 hours each 
day for a four- or  five-day period . The actual 
m is t  net-Jays ( n u m ber of 111 ist nets t imes 
the n u 111be� of Javs run ) in  each si te 
varied frn111 1 .15  in n,; tura l  rorests to 40 at  the 
Stoney Creek s i te .  T his  variat ion was a com
binL·d resul t  of t i me pressures and varying s i te 
complexi t ies. Visual  survcys.  cmH.lu\:tcd hy ran
Jo111 wa lks t h rough the s i tes. were c:arr ied out 
for all � i tes. In aJJ i t ion. A. K a i ni o t' t he Papua 
New G u i nea Fores try Col le!!e shot and collected 
spcci mens from thL· ·natural� forcsts and most of 
t hc plantat ion s i tes. These speci mens haw becn 
Judged al thL· Papua New G u i rwa Forestry 
Colkgc . 

AsiJe frrnn the birds act ual ly  caught in m i st 
nets. b i rds were rccnrded ( or shot ) only i f  they 
wcre perch ing or keuing wi th in  thc study s i tcs. 
In ot lK· r  worus. hi rds in !l ight wcre not recorued . 

TABLE 3 

Survey mc.:thod, 11scd d 11r ing ,1 udy 

0th.:;· melhod, uscJ 
N et Jay,* Sighting Shoot ing 

Na1 11 ral .·I r(Jllcuria 
I lead, H ump XK \ 

/\k:\dam Na l ional 
l'arJ.. .H, 

Stoney ( ' ri:cJ.. .rn 
C rouh·d C ' reeJ.. 1 2  KO 

( ·rnoJ..cd CreeJ.. 'l /1 'i 

lnakanda ( ' rl'l'J.. (, 92 
Sawmi ll CrL·d '.\O 

' I\ nel -Llay rdcr, tu unt· net being run l'or one day 
hv.: nets nm for live day, would give 2.'i net-days. 
Net, in all ca,e, were run l'rum sunrise to sunset. 
Mu,1 nl' the nel t i nc involved runninc from ,ix 10 ten 
nch for a pcnml • ol four to five · corn,ec:ut iv1: day,. 
During lht•sc l ime, I al,o ,1 1rvcycd u,ing hinon1lar, 
;11 random ,pot, in t he ,urvey area. 

In · ·other Methods u�ed", "Sight ing" refers t o  
I imc, when I w a s  nut running mist nets. "Shout ing·· 
rckr, to t ime, w hen a shoulcr went into t he": areas. 
H is task wa, lo try lo bring bad, species which had 
r ;u t  hecn olhL·rw i,e idt·nt i f icd in the ,urvey area .  

TABLE 4 

Si I L" De,nipl ion, 

Stoney Creek I: 1 - 2 years old. 29.6 hectares. 
.·I rauniria ,·1111 11i11g/,u111ii and h1111.1·1ei11ii a rc plan ted 
hL·rc. Otha ,-egctalio11 11 L' rL' main I, grasw, and 
,omc Lc'tlC 'eat1<1 ,;pp, 

('rooked Creek 12 :  I ll year, old. 1 23 .9 hectares. 
-� . c1m11i111drn111ii only planted here. Rcgru\\ th in 
I his sire included g ingers and some Lcguminosae 
species ( T. Sa pan.  pcrs. comm. ) .  

Crooked Creek 9 :  1 4  year, old. 42.4 he.tare,. 
..t . c111111i11gha111ii only plan ted here. Basically the  
,aml' spL't· ics a,  Crooked Creek 12  hut of  greater 
dcnsi l�  and , i:,c 1 T. Sapan .  per,. com m. ) .  

lnakanda Creek 6 :  1 9  vcar, old. 5 4 . �  hectares. 
A. ,·111111111ghu111ii ;,111, planted here. Denser rl'
grm1 1 h ,  t han in t he prc ,· ious th ree compartments. 
rnn,is t ing of vines, gingers 0f'11dmC'nide spp . .  
l•:111 11/ia 'fl[) . .  Mal 'ara11ga spp. , and F:t1ptJ111e1ia spp. 
1 T. Sa pan .  pcrs. comm. 1 .  

Sawmill Creek I :  2 4  years old . Mi.X h�clare, . 
..t .  ,·111111inglw111ii only planted here. (j inger re
growt h  is n·ry abundant whi le creepers and grasses 
arL' abundant and bracken is plent iful in clearings 
beside the road. /Vf11 1ll spp .. l'llpuya spp., Piper 
,pp . .  M,rri1til·a spp .. t.'up/1t1rl>ia spp., l'iptru.,· spp., 
and R /,u ,  1i1e11. ,i, a rc rcla l i \'elv common. There was 
alsu ,omc L,·11,·eu11u spp., ,.-;;•11. 1 spp .. and l'u/mut· 
,pp. ( W. N angi, per,. wmm . ) .  

Comparl menl sizes a n d  ages are t aken f'rnm Dcpa l' l 
mcnl of Forests· file numhcr 1 0 1 - 1 -9 (Compartment 
H i, tnrie,. Policy .  l nsr n11: t iun - Rululv area ) .  

R�sults 

As a resu l t  of t he surveys. a total of 50 
spel·ies of birds were iJl·nt i tied. I n  the natura l  
forcsts .  4 0  d i fferent spccics were Sl'e11 . Fro111 t he 
L'Ht i rl' range of pl,mt,tt ion si tes, '.!4 di fferent 
species wefl' iden t i fied . or all ! he plantation 
s i tes. the 1 9  year old I nakanda Creek s i te had 
t he greatest number of s�x-cies ( I 8 ) . Fourteen 
spccics \Vl'rl' common to thc nat ural forcsts and 
011e of more plantat ion si tes. 
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TABLE 5. Aini species by site. 

lll R DS 
Stoney 

Creek I 

STUDY SITES 

Cruokcd Croukeu lnakanda Sawmill Natural 

l'rt't:k 1 2  C"rt•t:'k 9 CrL·t:k 6 CrL'l'"k I A rai,c·.:,riJ 

l - 2 yrs I 0 yrs  t 4  yrs. 1 9  y ears 24 yrs. 

Sup<rh Fruit Dove (Purple-crowned Pigeon) Ptillnopus superbus 

Ornate Fruit Dove Ptilinopus omatus 

Pink Spotted Fruil Dove Ptili,wpus per/ar11s 

Magnificent Fruit Dove (Wompoo Pigeon) Mt•Kaloprepia mag11/Jic11 

Zoe Im perial Pigeon Ducula zoeae 

Amhoina Cuck oo-dove (Brown Pigeon) Macropygia amboiuensis 

Magnificent Ground Pigeon Orldip/Japs nobl/is 

Rainbow Lory ( Rainbow Lorikeet) Trichoxlussus haentatodus 

Papuan King Parrot Alisrerus c/Jlorop terus 

Grt."y-breasted Brush Cuckoo Cucomontis 1·ariolosus 

Chestn ut-breasted Brush Cuckoo C. casta11�iven tris 

Common Coucal (Pheasant Coucal) Centropus pllasianlnus 

Sooty Owl Tyro tenebricosa 

l>warf Kingfisher Ceyx /epidus 

Hook-billed Kingfisher Melldora mucrorrlr/110 

Showl-hilled Kingfisher D)•toce_l'x rex 

Rainhow Bee-ealer Merops or11atus 

ttruad-billed Roller ( L>ollarbird) Eurystomus orie,ualis 

Sto ut-billed Greybird Coracino coenileogriseo 

l'apuan Greyhird (While-bellieJ Cuckoo-Shrike) Coracl,ia pap11msis 

Lesser New Guin�a Thrush A malocichla incerta 

Pale-hilled Sericornis Sericomls spi/odera 

Lowland Mouse-babbler Crarerosce/is murina 

Mountain Peltops Flycatcher Pelrops mon tanus 

Chestnut-bellied Fantail Rlripidura lryperythra 

White-throated Fantail ( Northern Fantail) Rlripldura rujil•e,ir,.,, 

lllack & White Monarch Flycatcher Monarclra manadensls 

Spot-wing Monarch l·lycatcher M. gutrula 

Frilled Monarch Flycatcher Arses relescoptha/mus 

Yellow-footed Microeca Flycatcher Microeca griseoceps 

Olive Microeca Flycatcher Mlcroeca Jlavovlrescens 

lllack & White Flycatcher Poeci/odryas hypoleuca 

White-rumped Thicket-flycatcher Peneothel/o blmaculah1s 

Grey-headed Whistler Puc/Jyceplrala griseiceps 

llruwn Shrike-flycatcher ( Rufo us Shrike-lhrush) Myiolesus megrah)'11clws 

Black-headed Pitohui Ptrohui d/c/Jroits 

Brown Oriole Orio/us s:a/ayi 

Black-headed Butcherhird Cracrlcu• cassicus 

Spangled l>rongo D/crurus /Jotrentottus 

Raggiana Bird of Paradise Paradisaea raggta11a 

White-eared Catbird Alluroedus buccoides 

Yellow-bellied Sunhird Nectarlnla /ugularls 

Grey-hellied Longbill Toxorhamplrus 1/iolop/Jus 

Slaty-chinned Longbill T. pollopterus 

Long-billed Honeyealer Me/i/estes megar/Jynchus 

Brown Xanthotis (Tawny-breasted Honeycatcr) Xamhoris chrysotis 
Pu f"f-hac ked Meliphaga Me/lphaga aruensts 

White-eared Mountain Meliphaga M. monrana 

Berry pecker Melanoc/Jarls sp. 

�treak-heaJed Mannikin Lon<'hitra trisrissima 

:-bmes follow Rand and Gilliard with Australian names in parentheses. 
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Tahle 5 summari zes the finding of the survey 
by list ing all birds seen and indicating the site 
in which they were located. 

Discussion 

As wi th olhcr stuJics ( DaviJson. 1 9 7(1 ; Dis
ney anJ Stukes. 197(1 ; Gepp, J lJ76; Driscoll. 
1977 ;  Be ll. l lJ7lJ) . this s lUJy shmved a certain 
depauperization of bird species in lht· plantat ion 
si tes. even when these wert· taken as a whole 
and with the realization that many species in 
lht· natural forests had not been recorded.  

The major groups completely or a lmost 
l.'om plctcly m issing frnm the plantations wcre the 
pigeons and flycatchers. It seemed cnt irdy fea
sible that the pigcons shoulJ he m issing as thc 
plantations were not rich in the fruit rc4 uired 
by thest· hirds. Howewr. the ahsencc of fly
i.:atchers was not so casily cxpl:t incd. cspec ially 
as an analysis of s tomach contents of birds taken 
from plantation hahi tats showed the birds to be 
almost aclusivcly insectivorous. ( Lamothe. 
1 979) . In his study or Teak pla n tations, Bell 
( ( l)7l)) fel t  tha t thc abscncc of an unJcrstorcy 
and suhcanopy t·xplaim:J the loss of s mall in
sci.:tivores. This may also he thc case for the 
Bulolo A ra11cw·ia pl,mtations. I f  it is. one would 
expt·ct to find at least some of these small in
se,.: t ivorcs in the plantations at near harvesting 
agl' when the undergrowth should hc abundan�t 
and the existing lither vegetat ion much taller. 
It m ust be remembered that A rn11cari11 is nat ive 
to this co untry and this part ic u lar area. 

The apparent anomoly of the Saw mill Creek 
sill' ( 24 years old) having fewer hird species 
than the I nakanda Creek site ( 19 years old) 
may bt· explained bv the fact that l nakamla was 
surveyed more intensively than Sawmill ( Tabk 
J ) . anu w;1s alsn cuvered hy the shoott·r whereas 
Sawmill was not. 

In order Lo explain thc apparent  anomoly of 
Sawmill Creek. to test the expecteJ colonization 
of mature plantations by small insectivores. and 
to complete the list of birds found in the forests. 
the studies nced to be cont inued. These must he 
carr ied nut al per ioJic intervals in orJcr 10 
assess the effect of vecetation diversity and 
matur ity in the plantat ion.� Also. the bird popula
tions should he 4uanti tied lo expand the co mpar
ison hdween n:1 1ural  anJ plantation A ra11caria 
forests . 
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