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DNA barcodes of Lepidoptera reared from Yawan,
Papua New Guinea
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This paper provides metadata for
DNA barcodes (cytochrome coxidase I
sequences, COI) in GenBank for a col-
lection of specimens from ecological
studies in Yawan, Morobe Province,
Papua New Guinea (PNG), sampled as
part of long term research on the ecology
and taxonomy of herbivorous insects
in PNG (Miller et al. 2003, Craft et al.
2010, Novotny et al. 2010, Whitfeld
et al. 2012). This paper aims to make
DNA barcode data available to docu-
ment ongoing research, to contribute to
the International Barcode of Life (iBOL;
www.ibol.org) project, and to encour-
age enhancement in species identifica-
tion, in line with the concept of DNA
barcode data release papers and the Fort
Lauderdale principles for genetic data
(Schindel et al. 2011). Many of these
records represent undescribed species,
and we have purposefully refrained from
assigning new names until the relevant
taxa can be studied in sufficient detail.
Under the Fort Lauderdale principles,
we ask others to refrain from assigning
new species names to these records out-
side of the context of proper systematic
study. Data released on GenBank (ac-
cession numbers KP849894-KP851000)
includes the standard fields for BAR-
CODE data (Benson et al. 2012), while
more data, including images and host
plants, are available on BOLD (www.
boldsystems.org; Ratnasingham and
Hebert 2007), accessible from the
project YAWAN using a DOI (dx.doi.
org/10.5883/DS-YAWAN).

MATERIALS AND METHODS

The study site is adjacent to Yawan
village in the Saruwaged Mountains at
1,700 m elevation (146.83°E, 6.167°S).
It is within the YUS Conservation Area
(YUS is an acronym forYopno-Uruwa-Som,
the local areas), designated by the Gov-
ernment of Papua New Guinea in 2009,
and in turn, part of the Huon Peninsula
(Freeman et al. 2013). Yawan is a small,
isolated village (population ;200 peo-
ple), surrounded by valleys of anthro-
pogenic grassland and montane rain
forest. The villagers, who are the cus-
tomary owners of the surrounding lands,
rely to a great extent on forest resources
for their subsistence (Rappaport 1984).
Slash-and-burn agriculture, pig hus-
bandry, and, to a lesser extent, hunting
are the major sources of food. Once
a year, family groups plant gardens by
clearing vegetation in grassland or
forest areas. The gardens are planted
with mixed crops including sweet po-
tato, taro, and banana. After several
years of planting and harvesting, the
gardens are abandoned. These tradi-
tional practices in rural New Guinea
provide a unique opportunity for destruc-
tive sampling of forest plots without add-
ing to the existing level of deforestation.

Field methods were similar to our
previous study at Wanang (Miller et al.
2013, Whitfeld et al. 2012). Ten 45 x
45 m (0.2025 ha) plots were surveyed for
woody stems with a diameter at breast
height (DBH) ³ 5 cm, along with woody
epiphytes with stems ³ 1 cm. Enumeration
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was followed by the gradual felling of
trees where local landowners had planned
to clear the sites for subsistence gardens.
After mapping and clearing adjacent veg-
etation, trees were individually felled and
immediately inspected for caterpillars and
leaf miners. Live caterpillars were hand-
collected and placed in plastic vials for
processing. Host plant data are linked to
the BOLD records by the plant collection
number in the form “YS1A0001.” All
plants were vouchered, and specimen data
are available through the Digital Flora of
New Guinea (http://ng.atrium-biodiversity.
org/atrium).

Methods for handling the Lepidoptera
are described by Miller (2015), Miller
et al. (2003), and Novotny et al. (2010).
DNA sequencing (COI barcode) fol-
lowed standard methods at the Bio-
diversity Institute of Ontario, University
of Guelph (Craft et al. 2010, Wilson
2012), using legs and the LepF1 and
LepR1 primers. A total of 1,161 vouchers
were sampled for DNA, resulting in 1,107
successful sequences, a 95% success rate.

RESULTS

The 1,107 successful sequences group
into 315 barcode clusters (BINs), using
the RESL algorithm as implemented
in BOLD (Ratnasingham and Hebert
2013). Identifications are in progress,
using voucher specimens in the Smith-
sonian National Museum of Natural
History and Natural History Museum,
London, and the BOLD identification
tool, primarily against over 18,000 se-
quences generated for New Guinea
Lepidoptera, and a larger library for
Australian Lepidoptera, including more
than 40,000 specimens from the Aus-
tralian National Insect Collection (Hebert
et al. 2013). Many species remain un-
identified, and we welcome comments
on all identifications. Where taxonomic
names are not readily available from

existing literature, BINs (DNA cluster-
based morphospecies) can be used as
species hypotheses that can be confirmed
by future taxonomic studies (Schindel
and Miller 2010, Ratnasingham and
Hebert 2013). We are currently preparing
ecological analyses of the caterpillar com-
munities, their host plants, and their par-
asites (e.g., Hrcek et al. 2011).

The four most diverse families in the
sample are Tortricidae (82 putative spe-
cies), Geometridae (76 putative species),
Erebidae (35 putative species), and
Crambidae (34 putative species). Tor-
tricidae include distinctive New Guinea
mid-montane elements, e.g., Adoxophyes
in the complex around Adoxophyes
marmarygodes (Hulcr et al. 2007: 551),
Isotenes, and the colorful genus Zacorista
(including Chionotremma following
Razowski 2013: 31).

Biogeographic analysis must await
detailed identifications, but it is worth
noting that, as expected, very few spe-
cies (as hypothesized by barcode clus-
ters) match those from the lowlands
around Madang and Wanang (e.g.,
Miller et al. 2013), while many match
those found at Mu, Chimbu Province
(6.08°S 145.03°E, 1,800 m, Novotny
et al. 2005); Wau Ecology Institute,
Morobe Province (7.34°S 146.72°E,
1,200 m); and Biaru Road, Kuper Range
Field Station, Morobe Province (7.49°S
146.80°E, 2,000 m).
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