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Abstract

A part of mgning surveys for native bark beetles (C ol eoptera: Crrculiomidae: Scolytinae) across the Haw sisn [dands, we undertook
targeted sam pling at Pu™u Wa'awa’a Experim ental Forest Umt N orth Eona, on the northore stern part of Hawai®i [dand during Febre-
ary to Apnl of 2018 and 2019, Thisis one of the few areas contmmng remaiming native dry forest on the leeward, diy ade of the 16 and.
O sampling revealed the presence of seven species of bark beetlesnot previously recorded from Fu'ou Wa'swa’a. These included two
native and endemic Hawailan species belonging tothe genus Tilebone Eichhoff (tribe 301 eborind). The other five species are the exofic
Hypothevemus heonpet (Ferrar, 1867), or the coffee berry borer, belonging to the trabe Cryphalim, whiach is a serious pest of coffeeinthe
Hwwadian [slands, and four widespread adventive species belonging to the tribe Xyleborind, including Xi-leborus fernginse (Fabricins,
1801}, whose frass has been dem onstrated to be able to contain a fungus that is a causative agent of the plant disease Rapid ‘Ohi’a D eath
which ciarently poses a threat to native “Ghi"a lelna trees These records are presented and discussed in detml, and the newly recorded
species are illustratedin colowr photographs.

Key words: Hawanan Islands Tileboris dubloss, Xvleboris mibilus, Wleboris ferrugihes, Xvlobering andrewest, Xvleboritni
setnesandl, Xilosamdrus crassfusculs, Hypothensms hampel.

Introduction wildfires, and over a centwry of ivestock grazing have re-

sultedinthe loss of most of the original vegetaton cover at
The Ahupua'a (raditional Hawatian land subdivision) of PuuWa'awa'a(Olson & James 1982, Giffin 2003). Mev-
Pu'v Wa'awa'a iz situated in North K ona District, on the ertheless, a variety of biotopes, including now-rare dry and
western, ot leeward “dry’ side of Hawai®i [sland Mamed mesic forests, in addition to exolic-dominated grasslands,

for the prominent furtowed cinder cone (Pu'u Wa'awa'a are represented at the site, and the overarcling m anage-
meaing ‘Turowed kill® in the Hawaian language) that is ment aim of its admimistation is the conservation of the
a distinctive landmark in the area, the site iz located on historical natwral cultural, andrecreational resowces con-
the northemn flank of Hualdlai voleano, the third-young tained within it.

est and the third m ost active voleano of the five on the 15 & hiological assessment of Pun Wa'awa’a published

land (Giffin 2003). Pun Wa'awsa s encompasses a total in 2003 contained an mventory of the fauna and flora then
area of 15743 ha, ranging from sea level at the coast to recorded, which included a preliminary checklist of in-
1951 m about 1.6 km from the summit of Hualalai. The sects collected there between 1993 and 2002, highli ghting
aren is made up of public lands managed by the Divi- the significance of the area for biodiversity (Giffin 2003).
sions of Forestry and Wildlife (DOFAW) and State Patkes, C onsequently, Pu'u Wa'awa'a 15 an un portant site for na-
of the State of Hawai'i's Department of Land and M at- tive Hawaiian plants and associated native irvertebrates,
ural Fesowees (DLNE). Furtherm ore, it also constitutes including several federally listed endangered species such
the Urnited States Forestry Service- (USFS) acministered as both the smalllower aiea Nothocesirim breviflorim
Pu'u Wa'swa’a Dry Forest Umt of the Hawai'it Experi- & Gray. (Solanaceae), and the Blackbum’s splinx moth
mental Forest (HETF), which owverlays the Wildlife sane- Mawcuca Blackburni (Butler, 1880) (Sphingidae), whose
tuary (Forest Bird Sanctuary), Forest Feserve, and State larwae feed uponits leaves (Giffin 2003; Jamieson & Den-
Patkszat Pu'uWa' awa'a. ny 2001). Other examples of insects with close associa-

Once entirely covered with natve plants, large-scale tons to native plants present at Pu'u Wa'awa’a include 12
prehistoric conversion of lowland forests to agriculture, species of wood-boring longhom beetles of the Hawatian-
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endemic germs Flagithmysus (Cerambycidag) recorded
from Pu'uWa'awa'a (Giffin 2003), which utilise endemic
trees belonging to several families as larval host-platts, in-
cluding Diospyros sandwicensis (A.DC)) Fosberg (Eben-
aceas), Myoporum sandwicense & Gray (Scroplulatia-
cene), Charpenfiera cbovara Gaudich. (Am aranthaceae),
arel the possibly already extinet in the wild Hibiscadel-
phus ualalaiensis Fock (Mavaceas) (Gressitt and Davis
1965,

Another group of mative wood boting beetles ocow-
ring in the Hawaiian [slands and associated with native
trees is a small radiation of 21 species of endemic batk
beetles of the germs Kpleboris Eichhoff 2{yleborim), that
includes 11 species recorded from Hawai’i Island (Table
13, five of which are endemic to the island (Samuelson
1081; "Wood & Bright 1992). These beetles feed on culti-
vated co-evolved ectosymbiotic fungi and not directly on
woody plant tissue itself (Kirkendall etal 2015, and hawe
recently been shown to form a monophyletic group com-
posed of the descendants of a single colonising ancestral
species that arrived on the islands more than seven million
years ago, before the form aton of the present high islands
(Cognato et al. 2018). Howewver, despite the presence in
Pu'uWa'awa’a of substantial forested tracts containing a
dominant cover of native trees such as ‘Zhi®a lehua (Met-
rosideros polymeorpha Gaudich)) (Myttaceag) in the drier
lower sechons of the reserve (Fig 1A), and koa (Acacia
koa & Gray) (F abaceae) in the more hnanid upper sections
i(Fig. 1B), none of the native bark beetle species have hith-
erto been recorded from Pu'u'Wa’awa’a

In addition to the native bark beetle species, atotal of
20 adwventive, exotic batk beetle species belongingto three
tribes have been recorded from the island of Hawai'l, in-
cluding a rmmber of well-lmown now pantropical pests,
such as Hypofhenemis hampei (Fervan, 1867), the “Cof-
fee Berry Borer” (Table 2). The previously published in-
gect checklist for Pu'u Wa'awa'a (Griffin 2003) record-
ed only a single exotic batk beetle species, known from
geveral of the main Hawatian [slands: Hypothenemus er-
telifus 1836 (Cryphaling) (Mishida 2002; Bishop Museum
2018). Because of growing interest in bark beetles in gen-
eral actoss Hawai®y primarily on account of their poten-
tial association in the transmission of the fungal disease
known as ‘Rapid ‘Ohi‘a Deatl’, which threatens Hawai‘l
‘s most widespread native tree species (Mortenson et al
2016; Barnes et al. 2018, Foy et al. 2018), and due to the
economic damage caused to coffee production by the cof-
fee berry borer H hampel (Butbano et al. 2011} and oth-
er pest species, it has become important to document the
detailed distritution of bark beetles across the State. On
a broader scale, contributing to the monitoring of insects
in Hawai®t, which is home to 10,000 largely understudied
gpecies, incduding some facing a high risk of extinetion
(Howarth & Mull 1992; Rubinoff 2007), is an essential
element in advancing scientificallywell-inform ed conser-
vation assessments and policdes (Medeitos et al 2013).
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The endemic Hawaiian bark beetles, owing their exist-
ence to the persistence of ever-tlreatensd and cortracting
native forest bictopes containing their host plants, are one
such understudied tax on whose conservati o will benefit
from increased monitoring efforts. We present here the
outcom & of ow targeted bark beetle muvey for these bee-
tles at Pu'uWa'awa'a.

Materials and metheds

&5 part of an ongoing swvey for native batk bee-
tles across the Hewailan Islands, we identified Pu'u
Wa'awa'a as an important site, owing to the fact that it
i one of few remaining leeward-aspect areas in Hawai®i
Island comntaining native forest trees and biotopes, espe-
cially 111 its upper sections on the flank of Hualalai volca-
no. We sampled for bark beetles at Pu'n Wa'awa’a due-
ing February to April of the years 2018 and 2019 oy de-
ploying five Lindgren-fumnel traps, each baited with ap-
proximately 150 ml of an ethanol-m ethanol solvent lure
containing between 40-50% ethanol and 50-55% metha-
nol (Klean-Strip® D enatured Aleohol, WM Barr & Co,,
Ine, Memphis TH, U8 A), and 50 ml of commercial an-
ti-freeze car coolant containing ethylene glyeol. We sus-
pendedthe traps at approxim ately 2 m height, from living
native tree branches in forest habitats containing native
Hawatian tree species. The trapswere placed along an al-
titudinal gradient that rose from 700 to 1240 m . In 2018
the lower two traps were placedin areas of semi-and for-
est dominated by “6li*a lelma at elevations of 700 and
805 m, whilst the upper three traps were placed in more
humid mesic forest dominated by koa, at elevations be-
tween 1215 and 1250 m. The traps were deployed over
73 days between the 5 February and the 19" Apnl, or
365 trap-days(l trap-day=1 trap deployedfor 24 howrs),
during which tim e they were checked on five occasions
(onaverage every 15 days) before being dismantled That
first year’s survey resulted in only two native Hawaiian
scolytines being collected (see results below) from traps
deployed in the upper, koa-dominated mesic forest Cor-
respondingly, because ow aim was to find native scoly-
tines, we focused the second year’s suvey to this same
forest, albeit expanding the trapping to cover a greater
aren within it, deploying between three and five traps
over 47 days between the 18™ of Felwuary and the 6™ of
Aprl (175 trap-days), which were checked on four ocea-
sions (on average every 12 days). All collected specim ens
were preserved in 05% ethanol and subsequently identi-
fled using the keys in S amuelson (1981), and by com par-
izon to specimens held in the following three H onolulu-
baged entomological collections: Umwversity of Hawai®i
Insect Musewn (UHIM), Bernice Paualu Bishop Muse-
um (BPBL), and the State of Hawai'i Department of & g-
riculture (HDOA). Specimen length was measured from
the elytral apicesto the pronotal apex using a Micro Tools



Hative and sxotic bark beetles from Hewai'i [eland

Table 1 — Hative Scolytinae occtrring on Hawai®i 1d and, with indi cation of island distribat on and recorde d host plant genera. The five
species endemic to only Haws' island are tnderlined [data according toSam velzon (1981)]).

Species Island distrib ution Host plant genera

X agronis Ferking 1900 Loama's Howm 1 Unknown

X archons Samuelson 1981 | Hawa'i Unknown

X dubiosis Pedking, 1900 O%abny, Moloka's, Lana"s, Mms, Hewm®s | Bobea, Coprosma Bugenic Perroffelia
Fhyealis, Fiphune, Faychotria

X heweniensis Perking, 1900 | Esea®t, Oabas, Lena®s Mo Hews't Chetrodendron Dubmitia Fiptunis,
Tetreplasanidra

X hitoha Samuelson 1981 Huwad"i Chetrodendron

X tgnobilis Perkins, 1900 Oalny, Lana™s, Mms, Hawai's Fraycinafica

Kbt Samiselzon, 1931 Hrwn't Myrsine

X oblignoiz Shap, 1883 O aliy Haw s flex

X pele Sauuelson, 1981 Howad"i Chetrodendron

X simillimus Peking 1900 Hawai" Mebosderos

X vedeornis Perkins, 1900 Faeat, Oalas Leama'y Mo Howm'i Aracia Blagocarpus, Melicope

Fig. 1 —Forest biotopes contaiming native H o sian trees, where bark beetle sampling took place at Pu'e Wa'swa'a. A, Lower open dry
forest area dominated by “hi “a lehia (Metrosideros polymorphd), at spproximately 700 m elevation B, Upper meac forest area domi-
nated by koa (Aecte e o), st approxim ately 1250 m, on the edge of m ore imad forest.
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Table 2 — Exotic bark beetles recorded from the island of Haw s i with an indi cati on of literahiere sotmce s and their prrporte d native dis-

trititional ranges.

Species

Literaiure source

Purported native range

Tribe Xyleb ovini Le Conte, 1876
Evwallocea jormicahe (Eichhoff, 1368)
Hrleborime adrewes! (Blandford, 1396)
Hirleborimis sovesentt (Fatzeburg 1337)
Xirleborus aff: Eichhoff, 1867
Hirleborus_ferruginse (Fabricivs 1301)
Kirleborus per foress (Wollaston, 1857)
Xrlosamdne compache (Eichhoff, 1873)
Hrlosemedne erassiusandus (Motschul dey, 1366)
Hrlosemidne mort gens (Blandford, 1894
Tribe Dryocoetini Lind emann, 1877
Coccolrype: advena Blandford 1394
Coccotrypes carpophagis (Hormumg, 1847)
Coccolrypes cyper! (Beeson, 1929)
Coccotrypes dactyliperda (F abricius, 1301)
Cryphalis sylvicola (Perking 1900)

Tribe Cryphalini Lindemanm, 1877
Hypothenamus birmonis (Eichhoff, 1378)
Hypothenemus eriditus (Westwood, 1838)
Hypothenamus hoonpet (Ferrar, 1367)
Hypothenamuz obscuris (F abricies, 1801)
Hypotheynemus prbescens Hoplins, 1915
Hypothenemus seriatis (Eichhoff, 18371

Mighida (2002) Tropical Asa
Cogato & FRiubdnaff 2008 Old World tropics
Highida (2002 Asin

Mighida (2002) N entropical
Migwda (2002) N eatrapical
Highida (2002 Tropical Asa
Mighida (2002) Tropical Asa
Mighida (2002) Asin

Cogato & FRubineff (2008 Tropical Aga
Mighida (2002) Tropical Asa
Highida (2002 Afrotropical
Mighida (2002) Tropical Asa
Mighida (2002) Afrotropical
Highida (2002 Micronesia
Mighida (2002) Tropical Asa
Highida (2002 Tropical Asa
Busbano et al. (20011) Aftrotropical
Mighida (2002) N entropical
Highida (2002 N eotropical
Mighida (2002) Afrotropical?

micto- scale (WMinitool, Inc, Los Gatos, CA, TS A, and
photographs of representative specim enswere taken with
a Mikon D-7100 DELE camers mounted on an Olympus
stereomictoscope. The images were subzequently focus-
stackedusing Helicon Focus (Helicon S oft Ltd, Kharkiw,
Ulkraine) running on anibac computer, and digitally ma-
nipulated to improve clanty. Newly collected specimens
are deposited in THIM. The approxim ate location of Pu'a
Wa'awa'a on Hawai®i Island 15 shown in the map in Fig-
ure 2.

Resulis

A total of 2,343 specimens of Scolytinae were collect-
ed and identified curing the swwey, representing seven
gpecies, all of which are new records for PuUuWa'awa' s
Thesze included two native endemic Hawatian species in
the tribe Xyleborini, one of which (Eleborus mubilus
Samuelzon, 1981) iz endemic to Hawai'i [sland. The oth-
et five species are fowr exotic xyleborines and the coffee
betry borer, H hempei (Cryphaling), which are all today

widespread partropical species of actual or potential pest
status that have previously been recorded from multiple
Hawaiian [slands, including Heawai®i (Mishida 2002, Cog-
nato & Fubinoff 2008, Haack & Fabaglia 2013; Gomez
et al. 2018; Bishop Museum 2018). We present below de-
tailed new records for all seven species.

Tribe Xylborini LeConte, 1876
Xyleborus dubiosus Perkins, 1900 (Fig. 3.4)

1 female: USA: Hawai'i [sland Morth K ona District, Pu'u
Wa'awa's Experimental Tropical Forest Unit, Outer edge
of bird sanctuary, 107378, -155 8752, 1235 m, mixed
mesic tropical forest, Lindgyen-firmel trap, set on Aeacia
koa, 03 11, — 05, 1v. 2018, leg. CPD.T. Gillett & C. El-
liott (UHIN). 1 female: data az abowe, except 197377,
-1558754,1238 m, 2011 — 08 i11. 2019, leg C.P.D.T. Gil-
lett & C. Elliott (UHIM). 1 female: data az abowve, except,
19.740059, 155865295, 1237 m, 13.4i — 06, 1v. 2019,
leg. CP.D.T. Gillett & C. Elliott (UHIM).



Xyleborns nnbilus Samuelson, 1981 (Fig. 3B)

1 female USA: Hawai'i Island Morth Kona District, Pu™n
Wa'awa'a Experim ental Tropical Forest Unit Outer edge
of bird sanctuay, 197379, -1558752, 1235 m, mixed
mesic tropical forest Lindgen funnel trap, set on Aracia
fea, 17. 4. —20. 4. 2018, leg. T P.D.T. Gillett & C. Elli-

ott (THIMD.
Xyleborus ferruginens (Fabricius, 1801) (Fig 3C)

11 females: USA: Hawai'i Island, North Kona District,
PuwuWa'awa'a Experimental Tropical Forest Unit Outer
edge of bird sanctuary, 19.793; -155.843, 700 m, mixed
mesic tropical forest Lindgren-funnel trap , set on Mefre-
sideros polymorpha, 20, 11 — 03 i1, 2018, leg CPD.T.
Gillett & C. Elliott (UHIM). 1 female: data as shove, ex-
cept05. iv —19. 1w, 2018 (UHIM).

Hative and sxotic bark beetles from Hewai'i [eland

Fiz. 2 —Map indi cating the approxim ate 1oc st on of the sampling
sites at Pu'u Wa'awa'a Dry Forest Umit on the leeward =sde of
Huwai'i [sland.

Fig. 3 — Hewly recorded native and exotic bark beetle species sampled in Lindgren-funnel traps at Pu™u Wa'awa'a between Februay
and April af 20018 and 2019 A, Fileborus dibioss, length: 2.9 mm . Lateral and doreal views B, X mibilis, length: 3.7 mm L ateral and
dorsal views. C, T Ernuginesus, length: 2.3 mm. Dorsal view. D, Hrleborfmi andrewesi, length: 1 9 mm. Dorsal view. E, Tvleborime
scrgceddl, length: 1.7 mm. Dorsal view. F, Trlocondros crassieodus, length: 2.5 mm. D oreal view. G, Hypothe nemus hampet, length:

1 6 mm. Lateral view. Photographs by Commad P.D.T . Gillett.
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Xyleborinns andrewesi (Blandford, 1896) (Fig 3D

40 females USA: Hawai'i Island, North Kona Dis-
trict, Pu'u Wa'awa'a Experimental Tropical Forest Unit,
19.793; -155 843, 700 m, semi-arid tropical forest, Lind-
gren-funnel trap, set on Mefrosideros pelymorpha, 20. 11
—19.iwv 2018, leg CP.D.T. Gillett & C. Elliott (LTHIM).

Xyleborinns saxeseni (Ratzeburg, 1837) (Fig. 3E)

51 females: USA: Hawai‘l Island, Morth Kona District,
Puw'u'Wa'awa' a Experim ettal Tropical Forest Unit, 19.73;
-155.87, 1216 — 1235 m, mixed mesic forest, Lindgren-
funnel traps, set onAeacia koa, 05,11, — 19, iv. 2018, leg.
CPDT. Gilett & C. Elliott (JHILM). 1 fanale: data as
above, except, outer edge of bird sanctusry, 19.7377,
-155.87549, 1238 m, mixed mesic tropical forest, Lind-
gren-funnel trap set on Arada koa, 200 11 — 08 i1, 2019,
leg CPD.T. Gillett & C. Ellictt (UHIM). 1 female dataas
above, except, ‘catchment area’, 19.741074; -155 865234,
1225 m, mixed mesictropical forest, Lindgren-funnel trap,
set on Aracia koa, 13 111, — 08 1w, 2019, 1eg C.P.D.T. Gil-
lett & C. Elliott (UHIM).

Xylosan drus crassiusen bus (Motschulsly, 1866) (Fig. 3F)

2009 females: USA: Hawai'i [ slend, North K ona District,
Pu'uWa'awa' a Experim ertal Tropical Forest Umt, 10.73;
-155.87, 1216 — 1235 m, mixed mesic forest, Lindgren-
funnel traps, set on Aeacia koa, 05,11 — 10 1w 2018, leg.
CP.D.T. Gillett & C. Elliott (ITHIM.

49 females Hawai'l Island M orth Kona District, Pu'a
Wha'aws'a Experimental Tropical Forest Umt, 10.7658,
-155.8630, 895 m, semi-aridtropical forest, Lindgren-fun-
nel trap, set on Mefrosider as palymerpha, 0511 — 10, 1v.
2018, leg C.P.D.T. Gillett & C. Elliott (ITHIL.

11 females: data as above, except 19.7033; -155 8430,
699 m, Lindgren-fiumel trap, set o Mefrosideras poly-
morpha, 05, 1. — 19, 1v. 2018, leg CPD.T. Gilett & C.
Elliott {TTHIN.

79 females Hawai'l Island M oth Kona District, Pu'a
Wha'awa'a Experim ental Tropical Forest Unit, outer edge
of bird sanctuary, 19.73, -155.87, 1216 — 1238 m, mixed
mesic forest, Lindgren-funnel traps, set o Acada koa,
18, 4. — 13 1. 2019, leg CPD.T. Gillett & C. Elliott
(UTHIM).

62 females: data as above, except ‘catclmment area’,
1974, 15587, 1219 — 1237 m, 13 1. — 06, 1v. 2019 leg.
CP.D.T. Gillett & C. Elliott (ITHIM.

Tribe Cryp halini Lind emann, 1877
Hypothenemmns hampei (Ferrari, 1867) (Fig 3G)

23 Females: USA: Hawai'i [sland, North Kona Dis
trict, Pu'n Wa' awa’a Experimental Tropical Forest Umt,
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19737, -155875, 1235 m, mixed mesic forest Lindgren-
funnel traps, set on Aeasia koa, 200 4. — 05 iv. 2018, leg
CPDT. Gillett & C. Eliott (UHIM).

Discussion

A a result of the targeted suwvey, the bak beetle fauna
of Pu'u Wa'awa’a has increased from a single species to
eight. However, only fow specim ens of native Hawaiian
scolytines were collected in owr samples representing a
mere 0.17% of batk beetle abundance, and indicating that
either they are present in proportionally very low abun-
dance at Puw'u'Wa'awa’a in comparison to the introduced
exofic species or that they are ineffectively sampled by the
traps we employed. The fact that we have collected native
species i much ligher abundance (more than two orders
of magnitude higher in some cases) employing the same
traps at other sites across Hawai'i indicates that the lures
catl be effective in sampling for them (unpublished data),
which leads us to concdude that the observed relative abun-
dances of native and non-native beetlesisreal

Other arguments can be made that the native beetles
may have exhibited low flight activity during this period,
thereby reducing their captwre rate, or that there 15 a lack
of suitable habitat or host trees for them in Pu'u Wa'awa’a.
Howewer, the large munbers of exotic batk beetles trapped
incicate that climatic conditions did not seem to be anim-
pediment to batk beetle activity in general although we
recogrise that further sampling duing the warmer “sum-
mer” m onths showld be wndertalzen. These results are also
in line with the very low native species abundances found
across the State by Cogneto & Fubmnoff (2008). Further-
more, known host plants associated with the native scoly-
tine species recorded from Hawai'i Island (where known)
occwr at Pu'u Wa'awa’a, including the following gen-
era belonging to diverse families Coprosma ] E.Forst
& G Forst. (Fubiacead), Cheirodendron Nutt. ex Seem.
(Araliaceae), fex Litmaeus (Acquifoleaceae), Myrsine Lin-
naeus (Primulaceae), and Frepeineia Gaudich (Pandan-
aceae) (Giffin 2003).

Moreower, neither of the two native spedes of Eyle-
borus we collected utilise *Ghi‘a or koa - the two domi-
nant native tree species at Pu'u Wa'awa’a - as hosts, al-
thoughboth those trees are hosts to other native Xleborus
species ocowtring on Hawai'i Island, nam ely X simillimus
Petleing, 1900, and X vedearns Petking 1900, respective-
Iy. The known host plant genera for ¥ dubiosus (a species
alzo recorded from the islands of O "ahw Moloka's, L ana’s,
ancl Mawt) occwrring at Pu'u Wa'awa' s are Coprosma,
Ferratfefia Kunth (Dipentodontaceae), Pipheus Wedd
(Urticaceae), and Pspchofria Litmaeus, whereas X rbilus
(a Hawai'i Island endemic batl beetle) has only been as-
sociated with Myrsine, also present at the site (S smuelson
1981 ; Gnffin 2003).

Many of these native plants are likely to be more abun-



dant in, or restricted to, the upper, more lamid forest in
Pu'v Wa'awa'a, which iz best conserved within the For-
estBird B anctuary, where we didnot sample. Other recent
swveys in similar, well-preserved Hawaiian rain forests
have resulted in interesting and swprising batk beetle dis
coveries (e.g. Gillett 2018, Gilett et al 20199, and conse-
guettlywe have identified the Forest Bird S anctuary as an
important area for potential future surveys.

Kvlosandrus erassiuseulus, originally a native of top-
ical Asia, and now a widespread pantropical adventive
species, dominated our trap catches, representing 91% of
specimens collected This species appears to be extremely
widespread in forest bictopes in Heawai®i, as we have en
cowtered it i almost every forest we have sampled so
far across five islands (unpublished datd) . It appears to be
more abundant in higher and more lnunid forests, with
07% of the specimens trapped at Pu'v Wa'awa’a having
been trapped in the uppermost traps, deployed above 1200
m inmesic koa dominated forest.

Given the extensive presence of “dhi‘a trees at Pu'u
Wa'awa's, itis important to point out that frass produced
by Epleborus ferrugineus, one of the newly recorded ex-
otic xyleborine species, has very recently been found to be
ableto contain and to release mto the environment Cerafe-
cysfis ldnichia (Bames et al. 2018), a fungus in the fam-
ily Ceratocystidaceae, that is a causative agent of Rapid
‘Ohi‘a Death (Roy et al. 2018). Bleborus ferrugineus was
only collected in ow lowest trap, deployed at 700 m in
open ‘Gli‘s forest.

The finding of H hampet at Pu'u Wa'awa’a 15 also
worthhighlighting evenifit is pethaps not surprising, giv-
en the site’s relative proximity to coffee-growing areas in
Fona, where the species is a pest. Despite this, dunng ow
sampling the species was only encountered in the upper
two traps, deployed above 1200 m. It iz possible that for-
est populations of this species may serve as reservoirs for
lowland populations in Kona.

I'n sumim ary, we have demonstrated the presence of na-
tive bark beetle species in Puw'u Wa'awa’s, serving as an
example of the importance of the site for insect conserva-
tion in Hawai®i. Further swwveys, especially in the more
stringently protected bird sanctuary area of the reserve,
mostly composed of native mesic forest should now be
undertaken to further explore the batk beetle diversity in
PuwuWa'awa’a Less agreeably, we have also rouglt to
attertion the presence there of both the coffee betry bor-
er and exotic bark beetle species recently associated with
Fapid‘Ohi‘a Death, kighlighting the importance of faunal
swveysin the detection of actual or potential pest spedes.
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