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Abstract. Up to 2000, a total of 147 sorts of arthropod gall were found on the Krakatau Islands and in
adjacent areas since the world famous volcanic eruption in 1883. They were induced on at least 109 plant
species belonging to 81 genera of 42 families and are listed in alphabetical order of host plant families,
except one belonging to Pteridophyta. On the Krakataus, Docters van Leeuwen recorded 63 sorts of
arthropod gall in 1919-1922. Thereafter, Yukawa and Partomihardjo collected 15 sorts in 1982 and 45 in
1991-1993, and Partomihardjo, Uechi, and Abe collected 22 in 2000. The cumulative number of different
gall sorts found on the islands from 1982 to 2000 was 52, consisting of 31 insect and 21 eriophyoid galls,
which is equivalent to 3.4% of 1536 sorts of arthropod galls recorded from Indonesia. We also refer to
disharmony between galling-arthropod fauna of the Krakataus and that of the whole of Indonesia. During
the surveys in 1991-1993 and 2000, we found 16 sorts of arthropod gall that are new to Indonesia. They
are briefly described together with photographs and illustrations.

Key words: The Krakatau Islands, Indonesia, gall-inducing arthropod, new galls, recolonization, dishar-
mony, island biogeography, Cecidomyiidae, Eriophyoidea.

Introduction

The Krakatau Islands are situated in the Sunda Strait
between Java and Sumatra, Indonesia and now consist of
four islets, Rakata, Panjang, Sertung and Anak Krakatau
(Fig. 1). In 1883, the world famous eruption of Krakatau
Island almost certainly completely sterilized the Krakatau
Islands, except Anak Krakatau that appeared above sea
level in the 1930s due to submarine volcanic activity.
Successive activities of Anak Krakatau have been dam-
aging biota on the Krakataus (Thornton et al., 1994).
After the 1883 eruption, recolonization of the Krakatau
Islands by invertebrates has been studied on many occa-
sions (e.g., Jacobson, 1909; Docters van Leeuwen, 1920,
1922; Dammerman, 1922, 1948; Yamane, 1983; Yukawa,
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1984a, 1984b; Kanmiya & Yukawa, 1985; Yukawa &
Yamane, 1985; Evenhuis & Yukawa, 1986; Yamane &
Tomiyama, 1986; New & Sudarman, 1988; New et al.,
1988; Thornton & New, 1988; Thornton & Rosengren,
1988; Tsukaguchi & Yukawa, 1988; Bush & Whittaker,
1991; Yamane et al., 1992; Thornton, 1996; Yukawa et al.,
2000; Yukawa et al., 2001; Thornton et al., 2002).

In order to search for insect and eriophyoid mite galls
(arthropod galls, hereafter), Docters van Leeuwen (1920,
1922) visited the Krakataus and adjacent islands several
times during the period from 1919 to 1922 and compiled
his collecting data in Docters van Leeuwen-Reijnvaan &
Docters van Leeuwen (1926). Then, Dammerman (1948)
listed 60 sorts of arthropod galls on 44 plant species
based on the collecting records of Docters van Leeuwen
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Fig 1. Map of the Krakatau Islands and adjacent islands and areas.

(1920, 1936). Because three sorts of gall were omitted
from the list in Dammerman (1948), the total number
should be 63 in 1919-1922. In 1982, Yukawa &
Partomihardjo (1997) surveyed arthropod galls on
Peucang Island, Panaitan Island and the Krakatau Islands,
and found 15 sorts on the Krakataus. Thereafter, we
visited the Krakataus and adjacent areas on many occa-
sions to search for galls during the period from 1991 to
2000.

The aim of this paper is to enumerate all arthropod
galls that were found on the Krakatau Islands and in adja-
cent areas after the 1883 eruption until 2000. This enu-
meration is essential for further faunistic studies. In this
paper, we refer to the existence of faunistic disharmony
by comparing galling-arthropod fauna of the Krakataus
with that of Indonesia provided by Docters van Leeuwen-
Reijnvaan & Docters van Leeuwen (1926). We also
describe, together with photographs or illustrations, galls
that were newly detected in Indonesia during the 1991 to
2000 field surveys.

Materials and Methods

Areas and periods of field surveys

Arthropod galls were surveyed on the Krakatau
Islands and in adjacent areas such as Sebesi Island,
Sebuku Island, South Sumatra, Carita, Peucang Island,
Panaitan Island and Ujung Kulon (Fig. 1). These areas
were less influenced by the 1883 eruption than the
Krakataus.

Surveys were divided into four periods: the first
period in the 1920s (Docters van Leeuwen, 1920, 1922),
the second in 1982 (Yukawa & Partomihardjo, 1997), the
third in 1991-1993 (current data), and the fourth in 2000
(current data) (Table 1). We gathered collection records
in the first period through literature survey (e.g., Docters
van Leeuwen, 1920, 1922, 1936; Docters van Leeuwen-
Reijnvaan & Docters van Leeuwen, 1926; Dammerman,
1948). We devoted a total of at least 77 days to the field
surveys from 1982 to 2000 (Table 1), but surveys in 1982
and 2000 were less intensive than in 1991-1993. Collection
records from 1982 to 2000 were, then, summed to
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Table 1. Field survey of galling arthropods on the Krakatau Islands and in
surrounding areas in West Java and South Sumatra.

Period  Year (Month) Days Island or Location Collector
2nd 1982 22 Krakataus, Carita, Yukawa &
(Oct.-Nov.) Peucang, and Panaitan Partomihardjo
3rd 1991 (Jul.) 13 Krakataus and Carita Yukawa &
Partomihardjo
3rd 1992 (Sep.) 20 Krakataus, Ujung Partomihardjo
Kulon, and Peucang
3rd 1993 (Jul.) 10 Krakataus, Sebesi, Yukawa &
Sebuku and Lampung Partomihardjo
4th 2000 (Oct.) 12 Krakataus and Ujung Partomihardjo,
Kulon Uechi & Abe
compare with those in the first periods. Results

Field survey and identification of gall-inducing arthro-
pods and their host plants

In the field, we searched for galls randomly and col-
lected from various plant species. Fortunately, the flora
of the Krakataus and the succession of vegetation have
been relatively intensively surveyed by plant taxonomists
and ecologists (e.g., Whittaker & Flenly, 1982;
Partomihardjo ef al., 1985; Whittaker et al., 1989, 1992).
Relying on the results of their surveys, most host plants
were identified by us in the field. Plants that could not be
identified in the field were compared with the herbarium
collection in the Herbarium Bogoriense for species iden-
tification.

Galls and gall-bearing plants collected were brought
back to the Herbarium Bogoriense, Bogor. Gall size was
measured and their shape, coloration and position were
recorded. The galls were dissected under a binocular
microscope to identify the gall-inducing species to the
family or order level. In some cases, the gall material
was kept in 70-75% ethanol for later dissection. All gall-
bearing plants collected from the Krakatau Islands and
adjacent areas are kept in the collection of the Herbarium
Bogoriense, Bogor (now in Cibinong), Indonesia.

We identified galls relying upon descriptions of galls
by Docters van Leeuwen (1920, 1922), Docters van
Leeuwen-Reijnvaan & Docters van Leeuwen (1926), and
Yukawa & Partomihardjo (1997). To distinguish identi-
fied galls from each other, gall numbers were quoted from
Docters van Leeuwen-Reijnvaan & Docters van Leeuwen
(1926), and they are referred to in Table 2. Galls that had
been newly found in the second, third and fourth periods
were numbered with “PY” for convenience of gall identi-
fication in the future. Some of the newly found galls are
shown in this paper as photographs (Figs. 2-7) or illustra-
tions (Figs. 8-17).

ESAKIA, (50): 9-21. February 28, 2011

Accumulated number of sorts of arthropod gall found
on the Krakataus and in adjacent areas since the 1883
eruption up until 2000

A total of 147 sorts of arthropod gall were found on
the Krakataus and in adjacent areas since the 1883 erup-
tion up until 2000 (Table 2). They were induced on at
least 109 plant species belonging to 81 genera of 42 fami-
lies including one species of Pteridophyta.

Collection of galls from the Krakataus in 1991-1993
and 2000

The 1991-1993 survey was the most intensive in recent
years, and 45 different sorts of arthropod gall were col-
lected from the islands (Table 2). Among them, erio-
phyoid and cecidomyiid galls were dominant, and psyl-
loid, thysanopteran, coccoid, hymenopteran, and
lepidopteran galls were in a minority (Table 3).

In the 2000 survey, 22 sorts of gall were collected
from the islands (Table 3). Among them, two were not
collected in 1991-1993 but had been recorded in the 1920s,
and another was found, for the first time, in Indonesia
(Table 2). In total, 52 different sorts of gall were col-
lected from the islands during the period from 1982-2000
(Table 3).

Collection of galls from Carita

In the 1982 survey, only three cecidomyiid, three
eriophyoid, and one dipteran galls were collected from
beach vegetation in Carita (West Coast of Java) (Fig. 1;
Table 2). In the 1991-93 field survey, 21 different sorts of
gall were found mainly in the inland forest and partly in
the beach vegetation near Carita. These included 11 ceci-
domyiid, five eriophyoid, two thysanopteran, two lepi-
dopteran, and one coccoid galls (Table 2). Among them,
12 sorts (57.1%) were common to the Krakatau Islands
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Figs. 2-7. Arthropod galls new to Indonesia. 2, Eriophyoid galls on Garcinia dioica
(Clusiaceae), Gall no. PY003; 3, Cecidomyiid galls on Terminalia catappa (Combretaceae),
Gall no. PY004; 4, Eriophyoid galls on Syzygium polyanthum (Myrtaceae), Gall no.
PY021; 5, Cecidomyiid galls on Anthocephalus chinensis (Rubiaceae), Gall no. PY023;
6, Cecidomyiid gall on Luvunga sp. (Rutaceae), Gall no. PY025; 7, Cecidomyiid galls on
Poikilospermum suaveolens (Urticaceae), Gall no. PY028. Scale bar: 10mm.

Figs. 8-13. Arthropod galls new to Indonesia. 8, Eriophyoid galls on Antidesma montanum
(Euphorbiaceae), Gall no. PY005; 9, Cecidomyiid galls on Antidesma sp. (Euphorbiaceae),
Gall no. PY006; 10, Cecidomyiid galls on Breynia cernua (Euphorbiaceae), Gall no. PY007;
11, Eriophyoid galls on Glochidion borneensis (Euphorbiaceae), Gall no. PY009; 12,
Eriophyoid galls on Hernandia peltata (Hernandiaceae), Gall no. PYO11; 13, Cecidomyiid
galls on Intsia bijuga (Fabaceae), Gall no. PY013. Scale bar: 10mm.
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