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ADAr.! ASQUlnl1 (U S f" .. h.t. Wildl ik Seni< • . h::.n( "land< 0I'f ..... 3 wootrfrflftll'lau. ~ "hi ~ 
AIYd. Rm. ~80. HOOIOlulu. H~ .. aji '161! 1,\, USA) 

TIle Hawai ian Arcftipelago has become • laboratory for ,,-udies of sjlCCiation 
(Ki~ro 1983, Canon.t TemptefOfl 1934. 0ue J989). ne mou simp/i$l.ic and accept­
ed model or 5ptCK:1 rOl'l1\alIoll in H.wai i il i rMembnd allopllt'y. In this 5Ccrllrio. &0 bland 
is coloni7.ed by founders rmlll. 5pccie~ on,. nelShbor i51and and then. due to genetic, eco­
logical or bchavioraJ faclors. the founden achieve distinction (Zimmennan 19481. Yoon 
tlal. l 97S.CarllOn 1981). 

"'IlopaIry and bob6on .... y ,,150 IXClIT " ithin iUIndJ 01 M IeIil what l1l'i: currently 
eootiJUOUs iiland5. Sister tUI of insec:1S t....vc beeR idcnliflC.d from the Waianae .Ad 
Koolau ran,el on Qahu (So"'IIQ. Ar.quilh 1995a; Nt.riomiriJ. GI~ 1995; Tt1rtl61VJlM, 
Cillespie & Croom 1995), ElII and West Maul (PlogilhmYJIIJ. Greuin 1978), and the dif­
frrent volcanoe, on Hlwlii rPlu6ilhm.~SNI, GreniU ]971; Ntuis. Usinser 1942). [n 
JlllmetVUS od\er poops of inseru (Of wflich pltylogeQetlc rel.iooships ha..e noc beeft 
hypoChesi:m:l, C~ _ $J!ecitt recogn i:m:l a.!i endemic 10 tlw: Yari0U5 vok:&1IOeI on o.hIl. 
Maui, and Hawaii (How.nII [990). 

Kauai, Lana], and Molokai on the Illher hind are usullly considered sinaJe biogeo­
sr-Phic units by enlOmoiosius, ..... ithout internal areas of endemisM (How.nh 1990). 
Hooul'U, l'IWIy cenen 01 instn5 have 5Cvent species occuml1J on these islands. whim 
'1IIPS «!)er mvtl iple c:oIonizl'li~ from other islands as in DrofoplWa (c.non 1980) 
or the pre5Cnce or historic Of cumnt]y unrecolnized aeographic are. IhM precipilllC 
di'ICraence, as ha, heen sugested for crickets «():te 1989). Undenlandinllhe patterns of 
inll"li51and endemism is lherefore IlfI(amounl 10 decipheTillJ !he eyolucionlJ'y hi'IOf)' of 
the fauna and I rcquititc 10 daipin, COI'dtfVI' io/I r\l'IIteaitl for InIn}' of Hlw_i', higb· 
ly provincial arthropod IfOIIPI (lwwarth 1990), In lhis paper. J dcscribe . new sub5pecics 
o f Delphacidac restricted 10 I~ Haupu moollllrin raf1,e on " .. a; and diseun IreJ.'I or 
endemi~m on Kouli. 

Figs. 1-3 

OiIIpMlI: Oi~ ingui shc:d from 0. ~. :1I'al lflO', nbu,.,i Bc;1nWey by cbe ]e:.s concayC 
ventral surface and ,teller he llhl (mnimum with id saJiltal plAnc) of lhe ~phalic horn 
in males (Fi,s. 1-2), alld the Ion,Cfcephalic horn in females (Fi,. I). Dictyoplwrrxklpltax 
to vicar also tw ItN: buo-ventral lobe of lbe male .edeI,1Il rounded rather than 1IlJIIIar, 
and devoid of den4K1eJ (Ra. 3). 

Ora ",elM: Yr:ry Jin!itar lI) D. 1. I tn/I_m""".i. dirr~ prioooui" in I" ~'1JIod ~ 
of \he! cephalic ham mod lhe _~;uion of ~hc _le aedeeJII"- MALE: I..efICIh 4.57-4.89 "'Ill . 
Ccp/I;Ilic horn wllh -.mtraIlMrJin ~kly .inooul ~o ... eakly tona.-e on di..calthird (Fi,. ~); dorsal 
~in _kly ~a'IC OD P"" " ~ ~hinl; venkal lleii/ll of hom I~ .. midpoint. Teami ... 
raod-.in&: .. of f\1'Ih visible abo:k"nOn.ll ~l_; _1I1'aacic ... ~,~ CUI!tJIIeM'[y ~. GcMnI 
co lonlicM variMIk f.- ydlooo- to tw-n. I)'flicaly .-ill! ArII_ 0( fuJc ___ ..... ..... yel · 
~ 10 IKoon 'III'iIh cqhaIic honI aruJl aJona mKj·"" .. rvrMCflll .. rf ..... : eariue pak ye"" basal-

1. Contriboori_ No, 1995-OM In "'- H .... ,oii llio""i<:.1 S ....... , . 
2. R_th A ...... ~ 01 Nwn Sclent.. 8k lW>!l WKI ...... Jl_"''''. 

-
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17 wilt. ~o(ridpadwt f-.- . A.a- :rrtlowlObrowIt; r_ q-. with ..... iclCliNI blad 
Clripn OfI_nriol sur&c:e. "s plc ...... J1I4IrII f~ oI'tn outfilo£dla whiM. mTIIillilll pie. 
,. rc!\owj,1I browII 10 ru.cx-. ser..1II ~n-iIII white. Up ~11ow . ... ' ,h J..JitlCliNII bIad: 
Mripn on libi .. Dd fnnon; ca •• oA.o ~<ICIIII11II'IIiIe; IMSi variably ioIfuIc:..eoi Medi_ aline 
olllOtll a1 .... ys pale. Tqrnina hi,hl1 variable !toM tta/ll!1ICtI\I .-Ie yellow t6 SII'OII.l, infullrtted. 
i"'l*1i .. , In 0J*IIIe. smok)'lppe-.oe: u donptc:. ~ fulCOlls nwII; pR_I a10 .. , distIIf cI.val 
1ftIqi .. ...s WloIhc:r smaller mat It ." of ~ vein: small f\llCOlIS mam t'f\*:nt • Ipm of III 
~ a=lb: pro:o;imII hIIlr of ,.-kw cwW van Ill .... " r-Jer thut It!lMindct: t..s or 111 !tel. 
110., ~II~ fUlOCOUll. Abdo;w.oclI yell.,.... 10 t.vwn. JO*rO!.IenI _ of each IIqIIIelll fl/liCOlM. 
I'EMALE; lcIof;Ih ~.s1-6. D ..... (iphIIic hem with "':1IIr111llU&i1 aua,IoI: 10 -..kI, IINII eYnl1 
(OiKI": "-sal n.Jioo welk./)' ._. lta :zL ~lrol4'P'*~" i .. IIIIIe eleep; fflO"'" or...,.:: to 
'" oo'o .. ot"* of III ~ omiu dw_~ 
~ ...tftW. ~l'1'C" lot. KAUAI, Ha..,...sdle fOld. 2SO m. 1).111.9).. n . a.:...nY'ff 

Jp •• fA. ~hl. (BPBM I~~)lt. ~M. 4',.111) ....... _ diu. hotuI".. tBPBM). 
....... '. ' .. ............ KAVAI: 4'1'. HcNr)' Had MtI. 24.V11191O, #Arj..wr(JN (W.e. 

c.-l (!lPBN). 

i 

I ... 
t 

Dllltrib.u.n: KAo",n only rm., !he"'~ mounIlin rartF olaoulheaR K.uai . 

Kaua'I Subspecies 01 
Dlctyophorcxlelphax zwaluwenbergl 

0.5,--------------------, 

0.' 

0.3 

.­-

• • 
Z'IIillu .,-gi .-

• 

0.2 +-----r-~__.-~___,_~-._~-_l 
0.40 0.42 0.44 0.48 

Length of c.pharw: Horn I 
To1llt Body LICIgth 

0.48 0.50 

Fia. 1. ~iOliships I;;c:tween IlK hdahl of \he cephalic: hon Md cepMlic honJltotll body Im,m !'Mio 
ill,". IIId ubspccies of D~tJOpIumPdt/pIIM ,~I. 
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Ok: I ',n 
In addWon to DktyOphomtklphax twal/l~b .. "i. 4 OI.ller species of DictyopltDro­

dripfJax hive been described: mirahiJiI Swezey and .sweuyi BridweU from Oahu. P""' 
t/k,. Bridwcll from MMli. and wmr.tri Sweuy from lIMI. All species differ alllifi. 
CMCty in~" afId IMpe 01 checephllie tun (Zimmerman 194Ib, 8eardPey 19S6) MId 
in the Ilruc:1Urc or lhe m.le .ee:ieal'l' (Brid"weU 1911. 1919) (males of 1I.!illlt"!\Ive nOl 
been en.mincd). All species are reslriCted 10 CMIrIM~e as I hos.lmd Irt found in sim· 
n.,. Hbilall.. thus thett ha been liute ecoIoPlhin coincidenl with species fonnII:ion . 

My i~ 0( the H..pu popatlrians ... Albsptries ,.mer than I fvil tpttiel; 
I, baled on I) Ihe smaller dqree of difference hi the cephllk: horn and.edequs between 
the Alakai II'Id Haupu populatiotls when complll'lld 10 differences lmong other specieJ.1J 
Ibe. di,tlilMion pMtenI ne. the cllWkIi concept or a sub5pecies as a distincl aeoIfI.ph/c 
~ (Mayr 1969), Dd )) tfIc propot«I pftJk)relldie amnity betweetl the AIabi and 
Halp" populalions (RI. 4A). 

The h}1)Othesis of the siJler F'OUP relalionship bdwecn the 2 subspecies (Fig. 4.4.). 
v.hi~ likely. cannot be &1Ib1tantillled without I phyJoJenetic In.lysis of IlIt: renus. For 
eumplc.lht .. d 4i oIlhe 2 \pa _ eJ;1~1y ' imilaT. ibarin. theclwlcten of 11 eoQ. 

sillm wickh IhrouPaulthe ~natb, 2) JtrOIII!)' I'CCIM'¥«I shape, and 3) . sinpe, contiJU· 
ous pillch of spines on the donaisurfKe only. However. if the Kauai ta .. .n the moll 
primilive (IS in lMl'Iy Hawaiian Imups}.llIen Ihetecharacten an problbly pieliomorph!e 
..s CMI'IOI be UKd 10 IfJUe for ,~ I"l"P a'''15 .. 1I il possible ~rore. dill the 
rounders ofthc: 5pCda on 0Ihu and the yo&IRJCt ;"-,,*I;t th. wete the d lRlClion of ~ 
oniution) OriainMcd rrom one of the 1 Kauai population, after lhe)' divetJed from each 
other" (Fil. 4B-C). Such • ~nem could lrise if Ihe relative mqnitude of the founder 
event (Md &eJItIic rellnJCturina) involYed in clMioJmeSi' is man: importarl in producina: 
morphoioakal ~es IhInjust the seqIIICI'Ce of c~ Tbus.. lhe lack of mot· 

pholojkalsynapomorphies may ,not ~Iude a sister-group relationship if apornorphiel 
do not alwlYs arise aI cl~l. Giyen the cample" ecoloaical. behavioral and le(> 
&nPldc rllClOrJ ilvolvcd In the spcclllion ofHawllilan insoclS. Ihis I*tem should he con· 
sideled in lbe phr\oteftttlc sc.dies of otfIeI' lIXL 
~Ittu t. Vlld/_~j is found il dry. ~ area. from , 50-1100 m 

elevlliOl'l ItId has been COllected only 01'1 C"-tJ'jCe Ctltulroidt:s (Boi,s.) Croizal " 
[)elen«. It has been collected rrom the wmem ridces of Kokc:e $UCh as Haeleele and 
MUolii. the e .... MIf1b.nd __ ri .... of Waimea CanJ'Oll. IWaJau VI1Jey. and the NipI,Ii 
Coast Trail betWeeII Ha .. apiai and Hanakol V.Iteys. It probI,bly also occ:un in Mlitable 
areas oa sowhem ridad such n those belween OIokele and Hanapepe valley •. The type 
Ieries of D. t. vicar WIS laken in .limi! .. hlb;laI consiSlinl of • steep. dry, &Unn)' slope 
.. C112S0Ift.Di~""""wI$QOfrotlnd..wHIIllleeltleQveJTOWlhofC"",,"-S1U 
«kulroUkt llont: the suRI!niC 01 NovtI(Mt RkIte on eaHem Kauai. Ilso.t m nL 

No individual of My DictytJpM~/pIIIv. aptICies I examined displ.ys .ny develop­
ment of lhe mctatl»racic f1iJht winp. Even if IOIM winJCd Individuals art OCCIsionally 
~ !hey InWC be rare. Jiving lheIe insecu ~ poor dispentll abililies. This Ink 

mean. IlD.t the rarecoloaiZlllon of an i.a1Med area or lhe ric:ariance of. once contiJUOUI 
area would lar,el), reslriCI aene fiow of the sepanoled popululons. even if the distance Is 
not pat. Therefore, while the dl)' llupes of !he Haupu Ranae are onl)' 10-20 km from 
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A 

D. I. l'W~rtJe'Oi O. I. vicar 

B 

D. I . vicar 

c 

A,. 4. PlOjKWd (A.) ..... .tImIIrivc (B-C) nLllioc ,;pt beI_ OirQ ; ." ... .,.... '" 

DNI.IW'"ho,.,i, 0 . '" Wc.', Md IpCCia (Ill )'OUllpr Hawaiian illlandJ. 
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5imilar I\ahItU, on the ~ollllrlrm ridges of the Alakai manH, th is d isilll\(e could stron, ly 
limillhe e.chI,,1t' of iMiridlU.b between the two arus. 

Se,-ntion Modtl 
The main VOICUlO of Kauai wa$ active for roughly 2 million yelrs from 5.5-3.5 mil . 

lioll years liD (mal. l1w: HlUpu RMgc (up 10 700 m) ..... u formed as a 5ide vent of the 
orilJiftal volcano arxIthctef~ ~sfdy the "me lit • die ~ of the AIKai mauif 
(Steams 1985). The preten!.1COIrJ!)hy of eaSlem Ktuai il probably not indicative of past 
hlbitlt sel"arlltiom. For ellmple. Ifter the ces!oillion of the m.n volcano. erosion created 
deep valley. (In the east lide of KIU!i. includina: such areas.u Weowcopilau or Knudsen'S 
Gap. which ~1tC:S the H .... pu Ranee from Iott Kahili Wld the Wabil"'a Ranee of the 
Alataj massif. From 1 • .f.-{).6 ma. tllcic Clockd arus wcte fqJtaledly covered wilh la.,as 
from the KoIoI volcanic series. In addition, ~nfal l WIS ,rqtCl" durina ,Iaeill periodl. in 
the liS( 0.5 miLlion yeln clulin, dry and rna.ic adapted pllntllo become more ~riC1ed 
(Gavc:nda 1992), which probably Ilso deerelsed the aVlilability of dry rid&e habitats for 
Dir tyopJwnlblphtu. Tllul. once the son llvu of the NI hli fonnllion beilll to erode 
lOO scpaDIe tt.upa from the Alibi -.If 2- 3 ma. the inlcfvenintr IItI was probably I 
' ipfiunt barrier for non ..... ile laxa $UCh as DictyopNJrodri{'lttu. However, the prescm 
d;5tribution of luch alloplltric Uilll could have n:lultcd rrom either (rue bloloiical viclri· 
ance of I nnce contiguoul popul'lion or by the coloniZlltion of one area by founders .fter 
lhe ceoIrtj'lh lc vicrorianc:e of lhe .-eas. 

c-t,.rfson with otlMr tua 
Dirl.l'f'l"",rod,lphtu l. vicar representt ocic: oflhc few rennllly l'ICCo,niud arthro· 

pod tall rc5IriCled 10 the Haupu Rlnge, but 5everal undescrihed species of crickets and 
R"JI'ICOglNtIlJ ... cevih may allo he Hlllpu endemies CR. RI«. pen. comm.l. Oue ( I~) 

deart, docummccd Haupu u an ~a 01 endclniscn for crictcu.. with .. species cl 
ProgrrDlhog,!>'I11U and 2 ~~ics ofTrig""idi_ foolld only in Ihis mounlain nlnlc. Hlupu 
il aim ctcarly an area of endemism for the non .. agilc land mollusks. COre/iD fftn,broJ(1 

Cooke il kno .... n only from 1!'Ie Haupu RUle, Ind Cookc (1931) hypolhnized thlt C. 
,~tKo.w is mmt clMely tdakd 10 C. oIi''lJCnI. a ipIlCies found predornilllMly in the 

MaIIUdIa Mountains. O~ baUJwini Aray, T(lmartllilkJ (>'Odttcoo Aneey, 

HiOlllJ kip"i Raker. U1d Godwinia ha"","vis Cooke III appear 10 be Haupu elldemics, 
with the caveat thallhe dislribulion or land molluw 00 Kaul; is even more poorly under· 
5IOOd mM that 0( IIIthropods (Cowic tt al. 1995). Plants on fhe othe, hand, wMh their 

IJQfcr dilf'Cl"Slll abililies. do no4 appear I<t have responded u Utoo,Iy 10 die HMiptJ_ 
Alakai viclriance, .... ilh only one 1 .... 011. Lip«M.>la micrtlllrlta (Null.) A. Gny "If. rX;,Ma 
(DeaencT A ShcriI) Gardncr re5tricted to the Haupu Rlnpe. Clearly, I,. inlensive arthrn­

pod survey of ti'lc: Haupu TnOUnt.ns, Plrtkululy of nonvollM JTOIlp5 in mcli~ ron:st habi. 
IM., should re"CII1Iddit;~1 etll,telllia rcl'Jeai"l fhe HIUpU·Alabi .,ir lfill'lce. 

AdditJonal In" of eIIden- 011 K--' 
Attemptin, 10 idenlify within-isllnd areas of endemism for inlCCtl is difficult 

because of oor Iimiled knowlc:dj:c of their di5lribuliOllI . While Ihis is partly due 10 hlbi-
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tat Ios~ and utinctton!. m<:IK iltl(lOrt.vuty is a lack of adequale YmpIin, fOt most Croups· 
For ea.mple. the majority of ttlc Kauai insect fauna was described in the F(1UfItJ 
HtnmiiDUis xnQ (Sharp 1899-191).-Id came fromooly a handful olloulities.. jnch~· 

in,: Makaweli (2000 ft). tlalem:l1lU. on Waialeale (3000 ft). moontlinl behind Waimell • 
.lid Kaho{u.mano (4(0) fl). Vinullly all these kxali1ie5 are 11 middle to hll1h elevllion$ 
on the western $Iopes of the Alnkai maui(. LMerCOJIect0C5. incIudina O.H. Sweuy. R.L. 
Ulineer • • nd E.C. ZimJnermaJ1. also restricted Iheir collectin, to the western Alabi mas· 
sif between 600-1200 m. 

Some of the 10Cllily labeb of Reverend Thomas Blackbum refer 10 '~ n rnOlJntains 
bdliltd Uhuc (3000 n),~ Ind appatently OltO Swrzey did -'ce IOmC coIledion.s from 
OJokele Canyoo in 1920. ~Iowevcr, it has only been In the 111\ 40 ytar$ that insects have 
been coUeaN from a djw:n;ily olllel.S on KlUli . Seven! Collemboll, for eumple, have 
been descrif)cd from lowland Irn.~ on Kauli (e.l .. A~11KDpt/fa bolo ctviaci.,sen .t 
BdlinJeT ffOfll the Hanaltl Ri~ VaJJcy) oot theie and mIIIy OIher insect5 have been 10 
poorly collected ttlat it irllpOS~ble 10 ~riu their distributions. 

However, de5pile the&e limitationl I hive attempted to Identify the dIStribution p:il. 
terns of Kauai ilUCCll b&sed on a review of the l iter.al:~. SpCtilDCM in the collections of 
the Bishop Museum and Univ~nity of Hawaii, and u!ensive field eollectinl for 3 years. 
llaave also compared jlbnl (Waper~/41. 1990; D. 1...cIence '" T. Aynn. petS. corn.".) and 
land rnollu5it (Cowie d "I. 1995 100 references lherein) distributions to sean:h for con. 
puetIt palfcnJS. 

It appeal1 m. the di5tribution~ of moit in$«ls on Kauai are defined by host plant Of 

Jubillt rather than JOO&f1Iphy r'~ u. and many Ire, or were, widespread. In fact. Ihe per­
ception of precinc:li-.-s in many Hlwaiian iMel:1s (Howant. 1990, Howlf1~. Ramuy 
1991) Is probably derived from nur limllCd knowlcdae IlIther than tbeir limited honges. 
fdiomykl ~"fIf (Grinuhaw) and Drrn4tHtifo 1'J'llosipMis Hanly, for exampk. CM be 
found breeding in the rottln, bark of both native and imroduccd plantl flom Kokcc 10 
A\.clMdct DIm. Kik*na Cratu. Nounou Rid,e, IltId HMllkapiai Valley 11 sea level 
(Canon ~t al. 1970. MontJOl"CfY 197j, A. A"QI,Iith, unpubl . data). SatpIotrtytJI (8_ 
lfomtlj t:IIfO#fI(IM Hanly occurs in __ t fOl"C$l. at 1200 m 10 the dry windrowl of macadamil 
nut orchards 11: 160 m (A5qlrith 199jb). Sevenl spedn of 0IitJ1'JU lcalhoppc:l$ wtre 
described from "Lihuc, lower fOlell zone. 800 feet elevltion,M but hIve also been collect­
ed In Kokce (Girrlrd 19l1). 

Elevation, ralher Ihan horizontala:eography seems 10 have mote stron&ly 5tructuted 
iMCtI diJtrihutions. Cntai" lQUII ic SlIum 01 ri~rian Insect. arc: resllictcd to the low 10 
mid elevlliOll reaches oIltrelm:!l (A~uith .t. Messin, 1993) and 5CW:ntl 1pecie5 (If 
OdyTtu/IU wups (I't-rkinl 1913), Omindu (fonncrly H~dyl~pt,,) moths (Zimmennan 
19j1l), aoo Ny,ilU Ked bup (UsllIJer 1942) lie or were o.ellhively klwland inhafJitanls. "t \call. I ~ies of nltive Psocoptcra (PI'Ic:I" "Wl.HIi lbomton) is eaclusively I lowland 
inhabitant on Ottnt and Maui: and KIUIi probebIy hid VI .Vliel'll species (lbomlOfI 
1984). Other species of Pryc:,,, ekhibit elevational zonation on Kauli (TlIomtoo 11J8.4), 
Entire pllnt UHM'",nilies JUtricl:ed 10 low elevaJion ~ ddailed in Wagner" (d. (1990). 
100 2 of the laraer Klllai laoo snlil genera CIl"/i" and Orobophtmtl w~ eaclusivety or 
predominantly 1o .... land IIU CCowie" (u. 1995). 

Likewi.e, many insec~ are re5tricted to wet (0fQ\ habitats at middie to ItiJller de­
vlli0ll5. Thil il uue for both phytoph8JOUI 5peciCS dependent on c:ntain h05t plants, and 
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sc.venac:rs or ptedl10rJ that hive paniculu substrlte. humidity or u:mperature require· 
Ments. Howcvtt. many pytophlaous spe.cies may hive _ restricted diAribulioru; than 
their host plants IlTIO!'t MmwiQ,ros PO/1"'OrpM specialists (Of eurnpk! (Ga~ 1979» 
or alternatively may feed on several related species $0 their distribution is greater th.n any 
one of their indiviGlal horu (lnAOy oflhe Oflilline L.ypeidle ( U£inger 1942)}. 

Therefore. only I small ponion et the tt.uai imec1 taURI! dispilYl weU delimited 
endemism. and many areas: of endemislII Ire IS lIIuch ecologically as geoaraphically 
dd'lI'M:d. For u.mple. the northeut KMlai-$OUthem K.uai parapMry is I COITIII'IOrI paltem 
in pl.ants. oflell with the liRel' , .... ympatric in the W.triawa MoII"'ai", but occurrina aI 

different elevlllions (WIgnef ~I nl. 1990). In these cues, the different lreas probably rep. 
rEK1It erolo!:ical conditions 10 which the endelllic plant 1nl have acIIIpred (hi&her vs. 
kI_r l'lIinrall). but theft, are no UIIl"pk:s ' of Utis paUCtn in ~ In CIIfIltaY, 

Dictyophomddplvu in H.upu.ro N~sj()lfdris planes bugs in tM MIk.dehl MotJn(ains are 
groups m which the ecology of the sisler IIU are identical. and they likely diverged 
tflroup JeOf.nIPIIic sqrqalion only. Hownw, wilfI perfIap!I onee,;ceptiot!, pll1U1 do not 

displlY Ihis p,attem. Thi. wggests thlt the on,ins of lIIM1y species in plant. and inKCts on 
Kwai hive hc:en fundamentally different. 

Wallllnlr SU.OImlt 
This is I unique MClrrnidtrovDubauliulO,.,obollU bog It the 5ummit rellon of Mt 

Wliable (~a Cuddil\y 1990). 
Planu: LYJi1fUJC1UiJ Wttmll (Wawra) SI. JotNI, Dvbmu{II I¥fJitJIftl~ Rod:, C~irD­

dnuit"(>rJ rWmi~i Kl1Ij .. Ind Du/,.oll/ia irnbriC'tlla SI. John &: G. 'Cur IIlbsp. DCnlMtD O. 
c~. 

I ('1ft rmd no ellarnp\e ofln), illSeCl fUlricted ID the sullllfril ofWaWeale becallSC this 
area hlls unfonunately nol rccehod Iny insect collec1lon errons. However. several5pecies 
are known only fl'Olll the open bog)' IIJeI5 of !he Allltai Swamp including DrosophiID 
tJ(/'Otkuta Hardy. D. capil4llo HMI)" D. fiucoopu Hardy. M~.uolohc, quadrifosria (Swe­
l.c!y). N,.fills Il(Irriyi Ashlock, and limonia JObroJkyruw Dyers. 

w.a.t..,. IItd A~ Sw.-tpI 
Thi~ llTea ~presen" Ihe split distriltution of severll species thallte found only in Ihe 

bo., and wrTllundin, wet (orest. of both WlhilWI Ind Allkll S""'Irnpa:. 
Plants: M.,m.Ii~/f~ri (Deceaer a I. DtJUlCf) Sl Jotwl. Lp~1tia tJapilMiMs(A. 

Ol1ly) Hillebr .. M~lic~ f~Jd~i (H. Uv.) T. HIlrlIey a B. Stone, U~/icop~ -wlmllH 
(Wawl1l) T. HITtJey a. B. Stone. ~Iia 1ttwo~IU;' CA. Gray) A. Helier. 

The onl)' ~ed iM«lthll di5l'k),1 litis paltem is the daJMelfiy Mt,alatriM 
palwJicr>la Maciolek a. Howanh. This species br«:ds ill small pools of ""'Mer in the 
swampy ohia fortest around the Wlhilwl Ind Alual sWlmps (Maciolck a: Howanh 
1979). 

Wat.Soulhw", rMSk rarat 
This is ." ilia o( rnnK: forea Clltc:ndin& rouahl)' frolll the southem rim of Kill!.. 

Valley 10 Hacleele Rkftc: . 
Plant~: f~'yc"orria hobdyi 5ohmcr, Hibilcus.totio HiIlcbr. &; WallJfl sublp. sail!· 

tjohNwrllS (M. Roe) D. BIteS. HibiJcvJ ~ A. Krl\.er subip. wamwllt!. KotiD 
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kauaitllsi~ (Rod.) DeFiler cl Duvel. CUIttlwt(iQ wuawfUis 1. ~. ~Itkdm fMIIIf· 

bmNlC'f'(I SI. Jobn. /Hliunl rllytUJropmllll H. Mann. wbordiQ lulltri Sherff, Notlw · 
cat~ pr/w_ SkQ(fUt. 

This rellon has been extensively collec:lcd entomolosically in (he: I.st sever.1 
decades a!Xl numerow; ne .... ~ have been described from thi~ we •. 80th Ihe del . 
phacid leafhopper Ntsotho. m,,~/I(/("(lmls 8eardsley (Bardilcy 1960).nd (be plane bu& 
$crrtlM IDkD Asqui[h (A&QUilh 1994) breed onl)' on Ciao:r:ylrm _dwicc>rut Muell.·Arg. 
Both 0( these ~pecies llaw: !'Ieen collected only (!'Om the Yo'CStem mnk (orae. ~h I 
have searched on CIQ(J:r:ylrm extensively in other areas. 11Ie Plyllid Htmil(hkoc'flnilUfl 
4101to (Caklwell) <kvdops 01'11)' 00 ZMlhoxyI_ dipdou- H. MMn ud Iw also been 
collected only from westem ridaes (Uehid. &. 8eardsley 1992). Many Olher species have 
bttfI dacribed (romcollcdioM~1ong A'IoU\lIa~ Of NUlkMo tBil5 which Wo probably 
n:presenl this distrillu(ion. socII as Prol'IQ,llol"Ueu hy~ron one (0Ue 1994). 

Na Pall C.It 
An are. consisting of ooawl cliffs .00 valley noon from Hanaklpial to tt.e Mana 

Plain. 
Plants: f>QlIicu," Ii~o/t SI. John, Pritchordia napaliOlsis St. John. Pillruporu/fl 

MpOIitrUt SherlT. H~d.vonl st·jaMii 8 . Stone &: l.wle, Cltarp.plin-a tkNif/ora Sohmer, 
CQl1ol>(lfiollOpafieruis SI. John. Schitdffl apoiremnos St. John. 

One spcc;a of doUchopodid fly (Sigmotint:llnt'" napaJ/ Evenhuis) is restricted to 
water drainaae~ in this ITea (Eve"hllis a: Polhemus 1994). AddiCionaI .e ......... d, JIV)' show 
OIhtr Dolicllopodidae lhat are teYtiClcd 10 the Na Pali valleyl or even display individual 
valley endemism as ~nlty do 50IfiC VilriaieS of snailr. wch as HiatIa tJUUqWJkJ 

(Gould) (Cow le tl al. (995). 

East·Nortbtast Kallai 
This i5 .he Veil uleftding from lilt Walt ia .... a Mountall'D 10 Wainiha Vllley. "The 

IIOnhwestem limit of lhis atU is vlKiable. H. few IllIa .re 11$0 fOllnd in the melic:: val· 
leys fUl1her west i1"lC1udin& I..ill1lh\lli, Hanakapal .nd Waiahuakul. Many IIf the species 
~stricted to this I~ ate 19P.rently exlina or Ir.nown only fl'Oln tbe origiftll collections. 
Thus, il is dilTh;:ult [0 assess the origirnll extent of lhe diltribUtinn of many of tbe repre.­
sentllivc laxa Of if _ acllillly had mon: rc:tltk!ed diRribllliiOAS. 

Plants: PilOftiu W(lgn~ri"na Fosh .. Pri/c#ulrdill hardy! Rock.. Prir~rdia ~iS('tnO 

Rod . Prikhttrdia i&viakaJtoM Read, Psycholria ""IJIo"tDI: Sohmet, UyrsiM /'ffllHl 
(Mez:) HOllo. C.vnandm limalllllirflsis 51. John, Cyrlt»ldro ('idtrillgii A. Gray. C~ 
4JarijDlio SI. John, C]PIIttl foSSIl {H. Mlnn) HiIlelx". whsp. !hSG. Cyaneo r«IQ (WIWIlI) 
HilIebr .. Chtirodtrtdroft for~.v.i (Sherli) LowI)". Bitkns fotbtsij Sher1T 5Ubsp. forbuil 
(exe1udinC tne WIhi ...... drailllae). WIi.Jrrot,"iQ hatUIlti Wlwra and IJibiKUI cloyi 
DeJCMf.t. I. Oesentt. LoIxmIio tydpkl C. F«tln, H"~~ lydJOlti C. ForiIcs. 
CyalltiJ lintorijolill Rock. 

Crkket5 proNbly provide lilt bUI uample of INs pattern .mong in!lOCU. with 3 
species of Pn'l611D1Im,ryll .. l. 7 species of Tri8Of1jdill/fl, .od ac least I specia of l...D"fIIl1a 
display!n, Illis diurirotion (Olte 1994). MeJl6trio<IJ wwaitruis Uchid • .I; Beanlsley is 
koown only from Prilchtlrdia hordyi aJons the Powerlioe trail (Uc::hida .. lkardsley 
1981). In ",hi' is probabIylhe best eIll/l\llle IYliJab1e of aeoJl'1phic endemllm on KIUI;. 
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Gqnt (1995) identified 2 JpC'cics 0( NtsioMiriJ planl bup endemit to llIe Maklieha 
Mountai"". cacti with iu rHptdiV't tiller taxon in IM: ~n ;'labi m;wjt. b~r 
m~iocris Tcnorio wu al$o delcribcd and i. known only from Waipahcc:. a sttuln drain· 
in, the Makalcha range (fcnorio 1%9). As discu55Cd carlier, this M'lkalchaenckrnism ror 
i!\SeCta undoubtedly rejnlClllJ • diffcrellf process than tbat aivina ri5l!: 10 the aeneral 
HorthcGc Kauai ~tem in plMCs. even IMucIt 5OOICof the plant species are aOO lound in 
the Maltaleha MouMains. 

Tbe snailacnus GtorisUJ Blaochanl is also known only from colleclions _Ionlthe 
Powalinc trail (Cowie" al. 1995). Mlny other 5nailspecics are kno .... n only (rom ca.~t­
em Ot northeastern K_i (eo,. ENJadottkf Ia/JUItauI (PeaIc:) oceuu from Klllhi.,...i 10 

Hach). hut in ICl'ImIl they hue vcry rnIricccd di.uribuliom aod do not displ.y the ~ 
pattern of cmlemism 15 do the plants and insects. 

SoudtI K .... 
This area uknds fmm the WlhiawllnQUntaint to Waimea Canyon. often includina 

the Haupu ran~e. " is the mott poorly droculMnt«l area of endemism on Kluli. larlely 
hecause Ihe land from the Wahiawa Mountains 10 Klpukapaia Ridse is inac~~ible pri­

Yale '''opaty. 
"'-5: M,.nint mtnii H05Ika. CyantQ jisJO (H. Mann) lIilldlr. subsp. ~ytmo'I 

(Rock) Lammers. Upodtlll/tJ mirrQIIIM (Nutl.) A. Gray wr. Mictll'1l1/htJ. Schi«ltll s~r­
,lIli"(I A. Gr_y "ar. Ip~r,,,Ii1JQ. 

Some imec!1 described from early collections 11 Kahoklll'l\ll\o and Makawdi mi.hl 
fqlf«enl lpecies IUCriacd to lhe souchcm rid8a or valleys. but lhit will_ain oba'ute 
unlil beller collecti","5 an: a"lllable. EYen Dictyoph~1pIuu l . rwalw>f/irltb6lf,i has IlOl 
been rolleclCd south Of eall of Waimea Clnyon. and il is not known whelhcr there is an 
endemic in~ f..,. 01 the sovthem 5lopes of Alakli muJirthal alw occurs in lhe Haupu 
Rqe. u is tbe pattern ror wn:tal pants. 

W.ht • .,. MountaJRIIi 
The area of the Wahi.wa Mountain! includes IIoth the boa Ind (he 5ul'TOundinl 

ridl«- 11 is an 11ft of euct.dintly hiab nonuic endaniun with It lea$! 12 specie5 and 
lICVCral nrwly di$CO¥etN un6clc:ribcd tau (Lotmcc.t. Ftynn 1991). 

PI.IIS: M~/irapt pattiC14/tJta (SI. John) T. Hanley&: 8. Slone, MtliCfl~ quadran,,,,· 
Ioris (SI. John) T. Hlrlley &: B. Stone. Dubaulia f'OlICi,/1o~/a SI. John It. O. Carr. 
IJubavlia i~ St. John 11: G. C.,. Wbsp. Uabric.,/a. CJrIaN/'fl tJi_ C. Forbes. 
~bordiQ tinifa/Ia vir. -".icnovmsis St. John. C)'Q'WG .. "do'" C. Forbcs, CWIIIIQ 
3ptJthu/at(l (Hillebr.) A. Helier SLlMp. 'OtfllptlioialQ ..... mmen. Choma~syct J(lQnijlora 
(A. Helier) Koutni ... BiJtffJ fmwsii Sherif SUMp. kahllitllsis Glnders &r: Nap"'. Vi(llo 
Iwkttat C. Forbcs a Lydptc. VicJla bJutHnsis ;.. Gray VII. _~ltsil C. Forbes. 

Hiotto 00'tJh~ Baker illtIc only moIlust tuOpIized ti cndenc 10 (his tqion 
(C()Wic" al. 1995). 

This arca wu apparently not.cceued by early enlomoio,ical cotleclot5111d e'o'en in 
recent years I\I.s received link 1I1cn1ion. Ik~ again crickc15 represent the bell example 
01 Wlhilwl cndcnitrn. wia ) 5pecic:s or Pro".u/totrylha. lmIptW 4tMtItIt Clue IUId 
~lIft<lfa pStlldtJ~ Que all restrided to 11ti,.-ea (Otk 1994). 11111: te.... otbcr speciC$lhIIt 
ha'o'c been described from Ihis area are Ilso found elsewhere on Kauai. For CKlmple. 
Dl'NtJpllilQ fIrM'" H.rdy.t KU'leShiro "'IS described from Walli ...... 80s bill is now llso 
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tl)(Mtfn from Pouli Slfeam in HIII,lei • • he Hono 0 Na Pali NARS an:a III 1050 m IIA:t tile 
Kokce Teiion. Given the botanic and physiogf1.phic uniquel"lC$s of (hiJ area (the only low. 
land bog In Hawaii). il would be ,Urprisinlllr Ihe Wahiawa drainalledoes nO! harbor addi­
tiOfllI endemic arthropclck. 
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