Muir 1916¢

168

There are no Fiji specimens of this eosmopolitan spe-
cies in the collections examined, but there can be little
doubt but that it occurs in the islands.

Labidura riparia (Pallas).

Forficula riparia Pallas, Reise Russ. Reichs. II, Anh.

p. 727 (1773).

For the very extensive synonomy see Burr, Genera
Tns, Fase. 1220 pp. 36-37.

This cosmopolitan carwig most assuredly oceurs in the
I°1j1 Islands, although no specimens are at hand from there.

Chelisoches morio (Fabricius).

Forfiewla morto Fabr., Syst. Ent. p. 270, No. 6 (1775).

For synonomy see Burr, Genera Ins. Fase. 122, p. 65
(1911).

[Tabitat—The present species occurs throughout the
Oriental region.  Specimens are at hand from Nadi.
They were taken during the months June, July and Au-
gust, 1913.

A carctul search for Dermaptera over the various isl-
ands of the group will undoubtedly result not only in the
discovery of the four here listed, but also of several addi-
tional forms.

Review of the Autochthonous Genera of Hawaiian
Delphacidae,

LY I'. MUIR.

“A flood of light may be thrown on the theoretical prob-
lene of the origni of species by the study of the probable
actual origm ot species with which we may be familiar or
of which the actual history or the actual ramifications mav
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in some degree be traced.”—David S. Jordan.
INTRODUCTORY.

During the latter halt of January, 1915, T accepted an
invitation to spend a conple of weeks with My, W. M. Gif-
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fard at his house at Kilanea Hawaii; during my stay we
spent considerable time collecting in the neighborhood and
made a hurried trip to the lava flows of South I au. Most
of my collecting was confined to Homoptera, but Mr. Gif-
fard gave more attention to Hymenoptera; between us we
collected nineteen species of Delphacids, four of which I
describe as new species and one as a new sub-species. Upon
naming up this material I soon became interested in several
problems and found it necessary to revise the genera. TUn-
fortunately my time was very limited, as field work in the
Orient compelled my early departure from Ilonoluln, and
this paper has had to be finished in the Orient, away from
collections and libraries.

The material I had at my disposal, besides that collected
at Kilauea, mentioned above, was cotypes of certain species
belonging to the Bishop Museum, collections made by Messrs.
Swezey, Giffard and Fullaway during the last several years
and a few odd speeimens left over by the late Mr. Ilirkaldy
from material collected by Dr. R. C. L. Perkins, It was
unfortunate that I was not able to examine the types of
IGrkaldy’s species, now in the British Museum, as there is
some doubt as to certain of them.®

PART L.
SYSTEMATIC.

The first Hawaiian Delphacid to be described was Delphax
pulchra by Stil in 1854 it is now known as Nesosydne ipo-
moeicola Kirkaldy (pulehra being preoceupied in Delphax).
In 1904 Kirkaldy described Aloha ipomocae as a new genus
and species, and also Megamelus leahi, which he afterward
placed in Nesosydne. In 1907, 1908 and 1910 a nwmber of
uew species and genera were deseribed by the same author
in the Proceedings of this Society and in the Fauna ITawa-
iiensis. In 1907 Swezey described the extraordinary genus

*Subsequently I have examined long series collected by Mr. W.
M. Giffard at Kilauea, Hawaii, and Tantalus, Oahu. These were col-
lected very carefully to verify the reported food plants; they have
enabled me to correct certain errors and prevented some synonymies.
I hope Mr. Giffard will present the Society with full notes on these
collections.
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Dictyophorodelphax.  Dr. R. C. L. Perkins revised the
ffunib' i his interesting Introduction to the Faun‘lk ITawa
fiensis in 1913, Notes on captures and life historcies flaV(;
nppoa_red in the Proceedings of this Society at various times
(1905 to dz}te). These references, a]ong'uwith this present
paper, coustitute the whole of the literature of the autgchth(y
nous genera of the Hawaiian Delphacidae.

In dividing the species info genera Kirkaldy wsed char
ters already in use in continental areas and iave the 13130'
same values.  An examination of the male (renti’talia diml .
the fact that this. gystem brings together h(?terowenous SE O'SOS
ﬂ.nd scparates seve al allied forms. By using the size fmtrlns
1'11':\‘1 joint .of the antennae, instead of the céonc‘lition Of ﬂle
froutal carinae, for primary divisions these forms are b(? 0/‘]10
together.  Leialolie and Nesodryas have the fivst ‘Loint 1"?15 .
fennac very short and wide, and ave composed ;)f JVcr ) ;‘losﬂ?—
;}ll.md forms, whercas the vest of the Alohint have }th ﬁe'}t’
joint ]ml;;’m: than wide and form a larger 0'1'01(1)10f0 ]1'18‘1
forms (w‘m‘mming several well-defined smalTer O'T'(mpls the aw%e'(t
1'('.]:1(1011.\'1\1]) of which it 15 diffienlt to decidz 1;1’ the Lt lIT
of genern Proterosydne 1s included, as it is TilC only f '(l't))e
genus of the fribe, with one American and one jals»to'lacl}’lbn
species.  For speeifie characters the ultimate app‘e‘ll 1s 1ml:rflln
to the external male genitalia.  Owing to the vmfiflbil't : 2
color in many species and the t‘ondenc: of the femalcos tly' y
maculacy, the females of many spéciés are difficult to epi-
rate. For this reason T have refrained from erecting ne e
cies on females, although there are several in the bcollewt'spe—
that are undeseribed.  One speeimen collected by Swe § }Oni
.L\ﬂ.hlkll: Maui, has a single frontal carina butyother\\z"O} fft
is identical with Nesorestias; thus it constitxites another o}e?ﬁuls

Kirkaldy’s sub-genus Letalohae 1 have separated - '
genus, from Aloha, leaving the latter with ipomr())eae an,d o
poricola and placing with them Nesopleias artemisiae, N mg .
bautiae and several new species.  Nesopleias m‘mlbaz‘f) T L u)
])1;1.(30«1 under Nesorestias, as they only differ in tllg or ld"v‘
1'oncu.l:1tion of fegmina, a character T do not considéfleﬁte}
generie value.  The difference between Nesodry‘as and ;78 .
[_/100 ix, at niost, onlv of sub-generie value; the type of (7:50;
former (N freyeineliae) is not tvpical of ’the otlll/ol1"'%)eoielL
but 1s an extreme form, either di\'érg‘ent or con\"er’o-e}ntA1 -

\While working on material from the Hawai?an .Islands
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one finds that in many instances “speeies” have not the same
value as among continental faunas. and one hesitates to give
many forms that status, but it is necessary for both systematic
al studies that such forms be separated and named;

and biologic
b-species or varieties must be left to

whether as species, su
the idiosyncracies of the describer.

Tn the Famna Hawaiicensis Kirkaldy enumerates forty-six
esopleias artemisiac and Nesosydne
leahi) nnder six genera. The present paper adds twenty-seven
species and three sub-species to the list, thus bringing it up
to seventy-eight; these are «till under six genera, but somewhat

differently arranged.

species (omitfing two, N

Gryrra oF ATonINL

1. (4) TFirst joint of antennac very short, broad-
er than long, second joint short and thick,
often ovaliform or sub-ovaliforn. (All
jnacropterous.)

9. (3) Two median frontal carinae, approximat-
ing at base or apex, or both, or cven
mecting together, but not forming a stalk.  Leialoha

3. (2) A single median frontal carina, forked at
extreme base if at all.

(A.) Slender, elongate forms.
(B.) Broader, more robust forms.

4, (1) First joint of antennae distinetly longer
than broad, second joint cylindrical or
only slightly enlarged in middle. (Most-
ly brachypterous, few macropterous).

5. (8) Two median frontal carinae.

6. (7) Tegmina reaching well beyond middle of
abdomen.

7. (6) Tegmina very short, not reaching to mid
dle of abdomen.

& (5) One median frontal carina, forked or
simple.

9. (10) Head enormously elongate, longer than
thorax and abdomen combined. Dictyophorodelphax

10.  (9) Iead not elongate.

Nesodryas
Subgen. Nesodryas
Subgen. Nesothoe

Aloha

Nesorestias
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11. (12) Mesonotum with rounded disk, a depres-

sion dividing the disk from the posterior

ang
| angle Proterosydne
12, (11) Mesonotum with flattened disk, no dis-

tinet depression dividing the disk from

posterior angle. Nesosydne
LETALOIA  Kirkaldy.

Letaloha.  Subgenus of {i
. weialoh ”x,lrll)b(’]lllb of Alohe Kirkaldy, 1910, Fauna
Hawaiiensis 1, 6, p. 579 type naniicole Kirk.
1. L. nanlicola (Kivk.).

| This species Lolds the same relationship to the typical
leliwae as do the sub-species of lehuae; it will have to bé i:1-
chuded, along with oliiae, in a revision of the species wl
more material can he brought together. A S
The pygophor is typical of the genus and the styles are all on
Lh.e‘ same pattern, sickle-shape., The aedeagus is long cylindrical
slightly curved and recurved; the crook at apex small,mplaced abou£

45‘ degrees to the stem, slightly widened at the apex, with three small
spines; a small spine on right side near apex

Fignres from a speeimen from Kalil; Oahu.
1< o . : ~
PLo2) fig. 1; DL 4, fig. 75,

2 L. lehuae (Kirk.).

This is one of interesti i
N the 1nost teresting species of the genus
and 1t appears to be the most polymorphic. At first T divided
tlh?, spectmens according to coloration, and then noticed that
this grouping coincided wi ity ; i igati /
grouping cided with locality; an Investigation of the
o L .
aedeagus showed distinet structural differences, and I then
. . . ’
decided to make them into species.  There appears to be more
tt%mn on(; speeies among the QOahu specimens, but a lack of
me and material prevents i3 < 1
e o crial prevents we from making a thorough in-
rit 2 ' ¢S ) 1
;ea 1gation, so tor the present I leave the species divided into
our sub-species, with the remark i
s, ark that lehuae is rphi
and diftienlt to separate from ohige except by tl bl
» except by the acdeagus.
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(a) lehuae typical.

The aedeagus is small the crook at apex very small, a fair sized
spine on right side near apex. This is dark brownish in color, the
apical half of the hind tibiae and the hind tarsi yellowish; tegmen
with infuscation over the greater portion leaving lighter hyaline
spots at end of subcostal and first apical cells, in cubital and claval
cells; granulations on veins fine.

Hab. Oahu; the typical specimen is from Popouwela,
Oahm (Swezey, March); Kaala Mts. (Swezey, September).
Female specimens from Lanai come near to this sub-species.

Pl 2, fig. 2.
(b) oahuensis subsp. n.

This has the aedeagus with a long crook at apex with a small
spine on right side near apex. Face, clypeus and vertex light brown,
mesonotum and sides of pronotum darker reddish brown. Tegmina
yellowish with fuscous markings from base to apex of clavus and
then to apex of second and third apical cells; granulations on veing
coarger than in lehuae typical.

ITab. Kalihi, Oahu (Swezey, May), typical; Niu, Oahu
(Swezey, December).
Pl 2, fig. 3.

o
(¢) hawaitensis subsp. n.

The crook at the apex of aedeagus is nearly at right angle to
the body and bluntly pointed, a small blunt spine on right side near
apex. Dark brown or nearly black, carinae of head and thorax lighter;
tegmina hyaline with fuscous brown or black markings, these mark-
ings irregular over base, apex of clavus, middle of costal cell and
over greater portion of 3-7 apical cells; veins dark with dark gran-

ules bearing black hairs.

Hab. Hawaii, Kilauea (Giffard® and Muir, January);
Waimea (Swezey, October).

Pl 2, fig. 4. ‘

(d) kauaiensts subsp. n.

Aedeagus with crook at apex thin and cruved, tapering to pointed
apex and bearing very minute spines, a large spine on right side near
apex. Dark brown; tegmina hyaline, whitish, heavily marked with
fuscous brown, irregular over base to apex of clavus, in middle of-
costal cell and over radia, and over the greater portion of apical cells.
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ITab. Waimea, Kauvai (Swezey, February). A distinet
variety of this from Lihue, Kavai (Swezey, March) is much
lighter in color and has the markings on tegmina forming an
irregular V-shape mark over middle, and a large area dark at
apex.  The brown of this variety is tinged with red; the acdea-
gus 13 near to kauaiensis, the crook not so curved and without
the litle spines: the granulations on tegmina hardly per-
ceptible.

Pl 2, fie. 5.

I vegret that lack of time and material prevents me from
making a more detailed study of this very interesting group,
for hereo T feel sure, we have speeies in formation. T refrain
for the present from making these into species beeause it is

highly probable that intermediate forms will turn up.
3. L. ohiae (Iirk.).

This is a light form of lehuae, the females being almost im-
maculate and tinged with red; the male I associate with them is
slightly fuscous on tegmina over base, middle and apex of clavus
and median portion of apical area. The aedeagus has the crook at
apex at 45 degrecs to main body and with its apex swollen; a small
spine at right side before apex and a small blunt spine at apex.
This latter character is found in some species of Nesodryas. Speci-
mens under this name are from Oahu, Hawaii and Kauai.

Pl 2, fig. 6.
4. L. oceanides (Kirk.).

I have seen only onc female specimen of this species; it
is distinguished by the white granulations on the veins of
tegmina.

5. L. pacifica (Kirk.).
I have seen no specimens of this speeies.
NESODRY AR Kirkaldy.

Nesodryas Kirkaldy 1908 Pro. Ilaw. Ent. Soe. I (3), p
201.

Nesothoe Kirkaldy, 1908, Op. C. p. 202.

The distinction of slender and robust forms is not suffi-
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cient to hold these two genera apart; at the most they can
only be regarded- as sub-genera.

1. N. freycinetiae Kirk.

Unfortunately Kirkaldy chose this extreme form as the

type of the genus; both in general build and in genitalia it

departs from the other species very considerably.

No spines on anal segment, anal segment long, smaller at base
than apex; a large spine on each lateral edge of pygophor and two
small curved ones, with bases contiguous, on medioventral edge;
styles small with rounded apices slightly curved inward, broadest at
base, outer edge nearly straight, inner edge slightly emarginate on
apical half; aedeagus tubular, curved, with several large spines on
apical half and one on right near base.

PL 2, fig. 16.
2. N. giffardi Kirk,

This is a development of the Leialoha group, somewhat near to
L. lehuce; the styles are less sickle-shape, the basal portion being
straighter, the aedeagus long, slender, tubular, slightly curved in
middle, the crook at apex large, curved and bearing minute spines,
the spine on right side below apex large; the apex is produced into
a rounded knob; anal gpines short, stout, laterally flattened, curved
inward.

PL 2, fig. 7; PL 3, fig. 59.
3. N. elaeocarpr Kirk.

Styles near to those of giffardi, but slightly more curved, aedea-
gus stouter, especially toward base, crook slightly flattened and broad-
ened at apex, spine on right large, another spine at apex curved down-
ward.

Pl 2, fig. 8; Pl 3, fig. 57.
4. N. eugeniae Kirk.

Styles more curved than in elaecocarpi, especially at apex; aedea-
gus slender, crook large with small spines, spine on right large, a
small, stout spine at apex; anal spines stout, convergingly curved but
not greatly flattened laterally; pygophor somewhat diamond shape,
the anal segment closely inclosed by pygophor.

PL 2, fig. 9; Pl 3, fig. 60.
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5. N. dodonaeae sp. n.

& Macropterous. Vertex, face, clypeus, genae, antennae and legs
fuscous yellow or light brown, pro and mesonotum darker brown.
Tegmina hyaline, whitish, fuscous over the posterior half from base
to apex, a darker mark on hind margin near end of clavus, very fine
granules on veins; wings hyaline, slightly fuscous, veins brown,

Spines on anal segment short, stout, convergingly curved; styles
very near to fletus, but with tips slightly recurved; aedeagus with
crook at an acute angle to body of aedeagus, its apex bilobed, a small
spine at apex of aedeagus but none on side below apex.

Length 2.3 nun; tegmen 8.3 mm.

¢ Similar to male.

Length 2.8 mnn.; tegmen 3.6 mu

Ifab. Wainen, Kauai, feeding on Dodonaea.  (Swezey,
February.)

In general appearance this is somewhat like dryope, and
by its more slender form would come into the Nesodryas sub-
genus.

PL 2, fig. 10.
6. N. dryope Kirk.

One male from Oahu with aedeagus missing, one from
Glenwood, Hawail (Giffard and Muir, January), which
agrees in coloration, cte., with the Oahu specimen. The aedea-
aus of latter is figured.  Anal spines short, surved; styles with
nearly straight basal portion, the apex being nearly at right
angles to it; aedeagus tubular, slender, curved and recurved,
with two spines at apex forming a crescent. This should be
compared with the acdeagus of an Oahuan specimen when
possible.

Pl 2, fig. 11; PL 3, fig. 62.

o
7. N, fletus (Iirk.).

Aedeagus thin, tubular, curved, making a long spiral, apex pro-
duced into a spine, a small spine on right side near apex; styles
sickle-shape; anal spines short, stout, convergingly curved.

Pl 2, fie. 12; PL 3, fig. 38.

o

8. N. gulickr sp. n.

Macropterous; stout form and comes into the Nesothoe sub-genus.

& Head brown, vertex, face and genae spotted with lighter brown
or yellow, in middle of face three pair of spots coalesce making three
small bands, clypeus darker brown; pronotum slightly darker than
head with few light spots, mesonotum still darker with apex yellow,
legs brown with incomplete yellowish bands, abdomen brown slightly
marked with yellow. Tegmina opaquely white, an irregular fuscous
band from near base of costa to near apex of clavus, and another
from near the middle of this band to middle of costa, together form-
ing an irregular V, third to last apical cells fuscous with the veins
white, veins in rest of tegmina concolorous as membrane, veins
bearing dark granules with black hairs; wings light fuscous with
brown veins.

Genital styles near to that of bobeae, anal spines short, stout,
broad, convergingly curved; aedeagus thin, tubular, slightly curved
and recurved, crook straight, at about 45 degrees to body of aedea-
gus, with four small spines at apex, a small spine on right side below
crook, apex forming a short, strong spine.

Length 2.6 mm.; tegmen 3.4 mm,

IMab. On Metrosideros, Kabuku lava flows, Kau, Hawaii,
about 1800 feet elevation (Giffard and Muir, January). I
honor this little insect by naming it after the Rev. J. T.
Gulick, whose work on the Hawalian land shells, and the evi-
dence they lend to the theory of segregation in species forma-
tion, is a landmark in evolutionary literature.

PL 2, fig. 13.

9. N. hobeae (Kirk.).

Styles with apex about at right angles to basal three-fourths;
aedeagus thin, tubular, a spine near apex on right side, apex forming
a small knob.

PL 2, fig. 14; Pl 3, fig. 61.
10. N. maculata sp. n.

& Macropterous; stout form as in sub-genus Nesothoe. Dark
brown, the face with four small light bands, a few smali light spots
on lateral carinae, extreme apex also light, some light dots on outer
carinae of pronotum; tibiae and tarsi banded. Tegmina hyaline,
slightly whitish, posterior half of apical cells mostly fuscous, an ir-
regular spotting with fuscous over the rest of the tegmina, a dark
mark on hind margin near end of clavus, veins with large fuscous
granules; wings light fuscous with darker veins.
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Pygophor near to bobeae but the aedeagus somewhat flattened at
apex, the spine on right side near apex large, curved and slightly
flattened; styles very much as in bobeae.

Length 2.2 mm.; fegmen 2.8 mm.
? Similar to male.
Length 2.7 mm.; tegmen 3.0 mm.

Tal. On Metrosideros (?), Kahuku lava flows, Kau, Ha-
waii, clevation 1800 feet. (Giffard and Muir, January.)

Pl 2, fig. 15.
11-12.

T have only seen females of N. frigidula and N. per-

kinst.
13-18.

The following six specics of the subgenus Nesothod I have
scen no specimens of: hula, laka, pulans, terryi, pluvialis,
silvestris.

ALOHA Kirkaldy.

Aloha Kirkaldy, 1904, Entomologist, XXXVII, p. 171,
Nesopleias (in part) Kirkaldy, 1910, Fauna Hawaiiensis,
11, 6, p. 582.

1. A. 1pomoeae Kirk.

In size and coloration there is a fair amount of variation,
specimens from Kahului, Maui, being very small, yellow and
almost immaculate. The acdeagus of specimens from Hawaii,
Oahu and Maul are practically identical and there is very little
variation in the genital styles. All the maecropterous specimens
I have seen ave females. The genital styles of thie species
are typleal of a large group and are here seen in a simple
condition. In flat view they look like a pair of short, thick
legs with the heels turned inward.  One of the chief modifica-
tions on this is for an elevation to arise near the inner edge
a little below the apex, about where the ankle bone should be.
For the sake of brevity and clearness I shall call this elevation

1y

the “ankle knob,” the inner apical corner the “heel” and the
outer apical corner the “toe.”

The aedeagus is tubular, slightly flattened laterally, a row of
spines at apex on dorsal side continuing a short distance on to right
side, a short row on ventral side at apex.

Lanai, Maunalel (Giffard, February); Maui, Kahului
(Swezey, August, on Seaevola coriacea).

Pl 2, fie. 17.

2. A. myoporicola Kirk.

The genital styles in this species have a distinct ankle; the toe
is short and pointed and the heel i{s pointed. The aedeagus is shorter
and flatter than in ipomoeae and the spines different. Spines on anal
segment medium size, straight. A series of female specimens from
Lanai (Giffard, October) have the granulations on tegmina larger.*

Pl. 2, fig. 18.
3. A. plectranthe sp. n.

4 Tegmina not reaching quite to the apex of abdomen. Head
brown; vertex, apical portion of face and the clypeus darker between
carinae; antennae yellowish; pro and mesonotum dark brown to
nearly black; legs light yellow; coxae fuscous; abdomen brown, lighter
at base and on hind margin of each segment. Tegmina light yellow,
veing concolorous without granules or hairs, a dark mark at end of
clavus and end of costal cell spreading inwards; apical margin and
apical veins lighter.

Pygophor very similar to ipomoeae; anal spines short, broad at
base, laterally compressed; styles near to ipomoeae but with toe short-
er and blunter; aedeagus distinct.

Length 2 mm.; tegmen 1.3 mm.
¢ Lighter than male; in immature specimens all light yellow

Length 2.6 mm.; tegmen 1.9 mm.

Hab. Koko Crater, Oahu, on Plectranthus (Swezey, March ;
Osborn, April).

At the time Mr. Swezey was at Koko Crater he could find
no signs of Delphacids on this plant, but from some speci-
mens of Plectranthus which he brought back with him nymphs
hateched out in ITonolulu. Some two weeks later Mr. Osborn

*Nore:—There is a second type of genitalia in which the anal
spines are longer and nearer together and the aedeagus longer, more
slender and the spines somewhat differently arranged. At present I
cannot consider it a distinct species.
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visited the same spot and scarched in vain for these insects,
but from plants he brought back numbers of nymphs hatched.
No parasites hatehed from these eggs. The absence of nymphs
or adults from these plants while the eggs were present in
such nubers s curious, and would indicate that some enemy
made awayv with them upon their hatehing.  Ants (Pheidole
megacephala) were abundant all over the food plant and are
the onlv enemy we can attribute the absence of nymphs and
adults to. A large series of adults was obtained by rearing
the nvinphs which hatched from eggs in the plants collected.

PL 2, fig. 10,
4o horkaldye sp. n.

& Tegmina reaching just to the end of abdomen. Near to A.
ipomocae but with face broader, with carinae and Jateral edges more
arcuate. Pronotum, vertex, face and clypeus yellowish, fuscous on
pronotum hetween carinae and on outer edges; mesonotum dark
brown; legs yellowish, with indistinct fuscous longitudinal mark on
femora, abdomen yellow with brown spots, mostly on sides. Tegmina
hyaline, with indistinct fuscous mark across middle, darker and nar-
rower on hind margin at apex of clavus, wider but more indistinect
on costa; three or four small brown dots on apical margin; veins
whitish on basal and apical portions,

The genitalia differ considerably from A. ipomoeae, the spines
on anal segment being longer and thinner, the styles flattish and
curving to a point at apex; the aedeagus also differs.

Length 2.2 mn.; tegmen 1.6 mm.

? The female T associate with this is light brown with
slight infuscation on abdomen; the infuscation on tegmina
much more indistinet.

Length 2.7 mun; tegmen 2.0 mum.
{lab. Punaluu, Oahu (Swezey, June).

I nume this speeies after Mr. G. W. Kirkaldy, to whom
we are indebted for so muceh of onr knowledge of. Hawaiian
Delphacidae.

PLo2, fig. 205 PL 3, fig. 63.
5. i sieezeyi sp. .

g In structure this agrees with artemisiae except in genitalia.
Vertex, face and clypeus brown, darker along outer edges of carinae,
surface slightly granulated, antennae yellowish; pro and mesonotuin
brown, latter darker than former, legs lighter brown, abdomen brown

PR

with yellowish pleura, anal segment yellowish. Tegmina reaching
nearly to end of abdomen, all apical cells present; hyaline, yellow-
ish, veins yellowish, a fuscous spot at apex of costal cell, another at
apex of clavus, spreading out along cubitus. Pygophor deeper than
broad, no spine on ventral edge, emargination on dorsal margin only
half surrounding anal segment, a pair of large, inwardly pointing
spines on anal segment in a medio-lateral position; styles longer
than broad, apex broad and slightly excavate, inner angles slightly
drawn out, outer edge curved inwards toward base, inner edge
slightly excavate along apical two-thirds, where it is slightly elevated
along border; apical portion of aedeagus laterally flattened and
pointed.

Length 2 mm.; teginen 1.5 mm.
ITab. Palolo, Oahu (Swezey, December). -
T can place no female with this species at present.

PL 2, fig. 21.
6. A. watlupensis sp. n.

3 The median carinae of face converging apically, where they
are obscure. Vertex, face, clypeus and antennae light brown, darker
between carinae; pro and mesonotum light brown, carinae and pos-
terior. edge of pronotum darker, legs lighter brown, posterior femora
darker, abdomen dark brown, base light. Tegmina reaching to end
of abdomen, semi-opaque, yellowish, slightly fuscous at base, fuscous
at end of costal cell and at apex of clavus, veins fuscous except at
apex where they are yellowish, a few hair-bearing black granules
along veins.

Pygophor oval, no spines on ventral margin, emargination of
dorsal edge deep, more than half surrounding the anal segment; no
spines on anal segment; styles long, narrow, widest at base and at
apex where the angles are produced; aedeagus tubular, curved, with
a few small gpines at apex on dorsal side, behind which it is slightly
excavate.

Length 2.5 mm.; tegmen 1.8 mm.

¢ In the female I associate with this species the abdomen is
lighter and the femora darker, the tegmina are less fuscous and the
veins have no granules; the median carinae of face are more distinet.

Length 3.2 mm.; tegmen 2.2 mm.

Hab. Wailupe, Oahu. (Swezey, January.)

Pl 2, fig. 22.

7. A, flavocollaris sp. n.

4 Tegmen reaching to end of abdomen. Vertex dark brown,
lighter at base; face dark brown, lighter at apex; clypeus dark brown,
lighter at base and a little on median carina; antennae yellow, pro-
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notum yellow, mesonotum dark brown, legs yellow with brown femora;
abdomen yellow with fuscous markings. Tegmen fuscous yellow,
darkest toward apex of clavus,

Pygophor but little deeper than wide, anal segment sunk well
into pygophor, spines on anal segment large, simple, inwardly turned
and diverging; styles very much like those of artemisiae but nar-
rower at apex and not so twisted; the aedeagus different.

Length 2.5 mm.; tegmen 1.8 mm.

Hab. Kaala Mountains, Oahu.  (Swezey, September.)

In this species we have the aedeagus flattened laterally,
a condition found in the following four species.

PlLo2) fig. 23,
8. Al dubautice (IGrk.).

Nesoplewas dubauliae Kirkaldy, 1910, Fauna Hawaiicnsis,
11, (6) p. 383

This is described by Kirkaldy as being a very variable species,
but in the long series I have examined this is not very evident. In
the male the dark band across the tegmen is narrow on the hind
margin and broad on the anterior margin, the costa being yellow;
this leaves a subquadrate yellow mark over the basal portion of the
clavus when tegmina are at rest; the female almost immaculate or
with a fuscous spot near end of clavus on hind margin. The spines
on the anal segment strong, wide apart, curved inward; the aedeagus
differs from that of artemisiae, but the genital styles are difficult to
separate.

[Tab. Lanihula, Oahu (Swezey, October) ; Pacific Heights,
Oahu (Swezey, May); Palolo, Oahu (Swezey, December);
Olympus, Oahu (Swezey, January).

Pl 2, fig. 20.
9. A, artemisiae (Kirk.).

Nesopletas artemisiae Kirkaldy, 1910, Proc. Haw. Ent.
Soe., 11, (3) p. 118.

The male of this species can be recognized from dubautiae
by the dark marking on the tegmina extending to the apex
and the subquadrate light mark at apex of elavus not notice-
able.  The spines on the anal segment arec near together and
the aedeagus recognizable. One male specimen from Kaala
Mountains has the tegmina uniformly dark fuscous brown.

Pl 2, fig. 27.
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10. A. campylothecae sp. n.

& Tegmen reaching to near end of abdomen. Light yellow;
tegmina yellow with median third occupied with black band, indis-
tinct on costal margin, the edges of the band uneven; last joint of
tarsi fuscous. .

Pygophor deeper than broad, ventral edge produced into minute
lip, dorsal edge subangularly excavate with anal segment well en-
veloped; spines on anal segment curved inward; styles intermediate
between artemisice and swezeyi; the aedeagus with a distinct barb
at apex and an angular projection on ventral edge about middle.

Length 2.2 mm.; tegmen 1.4 mm.

o Yellow; tips of tarsi fuscous; tegmina immaculate or with
slight fuscous mark on hind margin about middle.

Length 2.8 mm.; tegmen 1.8 mm.

Hab. Wailupe, Oahu, on Campylotheca. (Swezey, Janu-
ary.)

PL 2, fig. 25; PL 4, fig. 64

11. A. kaalensis sp. n.

& Tegmina reaching nearly to end of abdomen. Yellow, abdo-
men-slightly fuscous, tip of last tarsal joint black; tegmina yellowish
with black band, the band extending from a little before the middle
to near the apex. One specimen much darker all over and the dark
band more extensive.

Pygophor little deeper than wide, dorsal edge subangularly emar-
ginate, anal segment sunk below edges of emargination, spines on anal
segment pointing inward, short, stout, with a distinct tooth; styles
near to campylothecae but little narrower on basal half, the outer
apical corner more pointed, the knob on inner edge little more promi-
nent; aedeagus near that of campylothecee but without the barb at
apex and with a small spine near orifice of ejaculatory duct.

Length 2.2 mm.; tegmen 1.7 mm.

¢ The females I associate with the above are uniformly light
brown or fuscous yellow, the abdomen slightly fuscous.

Length 2.9 mm.; tegmen 1.8 mm.
Hab. Kaala Mountains, Oahn. (Swezey, September.)

Pl 2, fig. 24.
NESORESTIAS Kirkaldy.

Nesorestias Kirkaldy, 1908, Proe. Haw. Ent. Soc.,, I, (5)
p. 201, ‘

Nesopletas (in part) Kirkaldy, 1910, Fauna Haw., IT,
(6) p. 582.
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LN, filicicola Kirk.

) Thifs differs from the species of Aloha b
mina of a coriaceous texture and with reti
3 : ac e: iculated surfa
f};l)énlejaihg;t,jith}ck, straight, bases contiguous, diveré,’ing:f cs%yle:%anl
- tpomoeae; aedeagus flattened lat 11 . !
of three spines on dorso-apical ar i Cone or wock's comb
ea and a single one on t
near apex, a large one on left side ne 14 conatgen
; ar a i
this as a development of the ipomoeae group. pex. 1 should consider

PL 2, fig. 28; Pl 4, fie. 76,
2. N nimbata (Kirk.).

Nesapleins wimha Cirkaldy
A /has s i {L( l\‘n]\a]d}, 1910,'1.. e.

1 ¢ same short tegmina ag filicicola b
ceous or with such distinctly reticulated surfa
Ipng and thin, slightly diverging tow o
llkdc those] of A. Kirkaldyi but shallow
aedeagus laterally flattened, three small i i
a large blunt one on dorso-apical area, leljllrneosr oﬁnved%I:o;/a:alggf(} a?)?ggl,

area and a large one on ventro-basal area, a
) ntro-basal ine ri
id ard apes. , large spine on right

ut not so coria-
: Anal spines very
ards apices; styles somewhat
ly emarginate on outer edge;

\ hil\' h(*\"C WO sp 1 S C COT 2 i e
\ oY) ] 0O specles are 4 ey 1 [‘. es
vhe 1 ey 110 S 2 : (0] % er 10, he qu stion aris
\1 e( - are hOlIlOl[)h Vle (5? or lt one llaS bl‘allc le(l fl‘Om
1 tpoinoeae 2rou D anc th : ‘l' ; Z ) I
=S ¢ o 1](? 01 h e g
e ]Ll? ].,CL dyl 20' [Q2h p.

PlLo2) fig. 29; PL 4, tig. 77.
DICTYOPHORODELPHAX Swezey,

Dictyophorodelphax: Swezey, 1907 Py
L (3) p. 104. 5 2900 Proe. Haw. Ent. Sec,,

1. D. mirabilis (Swezey).

T)'\f tl;(\ single frontal carina this speeles should come near
cne o 708 ’or «
a o tfm\;\mosyd:u _group, but the acdeagus has greater
(lf nllr'\, fo Nesorestias filicicola, so that there is the pos:,ibilir’
0 tfio single carina being of independent, origin ’
nal segment sunk well into it
- L seg: bygophor, anal i i .
}sgbaol)lejl \’e{y shallpw,‘ styles broadoat base, cur\/SepdlnEisit‘I’fr]}é mlnu.te,
‘t 1;@,\ nc'(nly at right angle to broad basal portio,n' aed ous fat.
ened laterally, deep for basal two-thirds, 2 “cock’slcomsfgu; ffiiat.
2 0] ve

spines on dOI‘SO'ﬂDl‘CHl area ¢ five o
] £ and some ix {
aid near apex. € or six small spines on left

*In specimens taken by Mr. Timberlake off

on right side of aedeagus is not sg large and the Pregopteris the spine

ventral gpine thinner,

y the very short teg-
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NESOSYDNE XKirkaldy.

Nesosydne Kirkaldy, 1907, Proc. Haw. Ent. Soc, I, (4)
p. 161. ~

Type koae.
1. N. koae Kirk.

This species is at present known from Oahu and Hawaii;
female specimens from Waimea, Kanai (Swezey, February)
may be the same, but the fact that the species attached to the
phyllodia of koa in that island is distinet from that on Oahu
or Hawail makes it probable that the green species is also
distinet.

Both the nymphs and adults are of the same bright green
as the young leaves of Acacia koa on which they feed; a few
stray specimens are occasionally taken from the phyllodia.

The type locality of this species is Tantalus. In specimens from
this locality the anal spines are fairly long and slender, the aedeagus
slightly compressed, slightly curved in profile esvpecially along the
ventral edge and towards the base, being broadest in the middle;
a row of strong spines curves from an apical-dorsal point across the
right side to a ventro-basal point, on the left side a less well defined
row of spines runs from apex to near base near to the ventral edge.

Specimens from Kilauea, Hawaii, are characterized by being
darker, especially on the mesonotum; the aedeagus is not so greatly
curved on the ventral edge and the anal spines are shorter and
thicker.

Fig. 32. This figure is not so broad in the middle or so
strongly curved on-ventral edge as it should be.

9. N. rubescens Kirk.

Nesosydne koae var. rubescens Kirkaldy, 1907, Proc. Haw.
Ent. Soc., I, p. 1615 1908, t. c., p. 202; 1910, Fauna Haw.,
11, (6) p. 584&

This 1 consider to be a distinct species from koae and treat it
accordingly. It is attached to the phyllodia of Acacia koa and is
colored in accordance with its habitat both in the nymphal and adul.
stages; a few stray specimens are occasionally found on the young
leaves.

The type locality is Tantalus, Oahu, where the average color is
a light reddish brown with lighter carinae. The anal spines long
and thin; aedeagus straight to near base, the apical opening on the
right side, a dorsal row of strong spines runs from apex to near
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b.ase, a small irregular group of spines occupy a medio-ventral osi-
tlon.on .right side and a few spines near apex on the left sidep ex-
tending in an imperfect line to near middle; the number of spine
on the sides are variable. Figure 30. pines
pulle var. n. The Kilauea, Hawaii, specimens are darker in
color, especially the mesonotum of the males, which ig sometimes
nefquy black, the anal spines stouter and shorter, the dorsal row ot
spines on the aedeagus is represented by a few irregular spines, the
spines on the left side form a more complete row along the vei’ltral
surface. It is distinct and constant enough for a varietal name,

3. N. pseudorubescens sp. n.

& Macropterous. Light brown, lighter over frons and on carinae
abdomen dark brown or nearly black. Tegmina hyaline, veins dark’
prown with small granules of same color bearing black ﬁairs yellow-
ish over basal portion of costal, radial and median basal c’ells and
over clavus, apical portion of clavus and over hind margin to apex
fuscous. Anal spines long and straight; styles short and broad of
tlvle same type as Aloha ipomoeae; aedeagus very similar to tha£ of
A anceps, but the line of spines on dorsum not turning on to right
side and the spines on ventral side not so distinct and formin tgwo
or three uneven rows or a cluster (not shown in figure). s

Length 2.8 mm.; teomen 3.2 mm.
greengiSII;lghter in color, especially on the abdomen, and inclining to

o a9 . - a9 X
Length 3 mm.; teomen 3.5 mm.

Mab. On the phyllodia of Acacia koa: at pr
known from the small koa reservation (‘i’sa‘)ﬁgt I\}Jil]((;sse}}t Ocﬁlay
- e . . p . . ) ’
,;IITQ';\I\::;}) (Giffard and Muir, January, 1915 Giffard, 1916,

In coloration this species is very similar to rubescens, but
the fuscous hind margin from clavus to apex 1Is very distinct-
e and the short, broad styles make the male easy to recog-
nize; the genitalia come nearer to anceps, which is very diﬂe?-
ently colored, is brachypterous and is onlv known fr01'}n Glen-
wood where there is no koa. )

PL 2, fig. 34.
4. N, Toae-phyllodii sp. n.

@ Macropterous. Brown, a few light dots on face, abd n
with fllscglls markings. Tegming hyaline, yellowish {fein or
colorous with membrane with distinct brown granulati(;ns v oo

Pygophor anq styles as in koae, anal spines long thin. touchin
at base anq a little beyond, then diverging and pbc;inting’ bas? llg
aedeagus with a row of spines on ventral side another o dc?r )z;’I
near apex, continuing across right side to a véntral poini:n beyoild
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middle, on the left side a row of spines from near apex to near base
along a ventro-median line.

Length 2.2 mm.; tegmen 3 mm,

¢ Macropterous. Infuscation on abdomen less extensive, ovi-

positor darker than body.

Length 3.8 mm.; tegmen 3.5 mm.

Hab. On the phyllodia of A. koa, Waimea, Kauai. (Swe-
zey, February.)

A specimen from Waianae, Oahu (Fullaway), I place
here provisionally; in it the anal spines are long, straight and
wider apart at base, the aedeagus stands between koae and

koae-phyllodis.
Pl 2, fig. 31

5. N. swezeyi sp. n.

3 Antennae reaching to apex of clypeus, first joint more than
half the length of second; furcation of frontal carina at extreme
base. Tegmina not reaching quite to end of abdomen. Head light
brown or yellow, slightly fuscous between carinae; pro and meso-
notum dark chocolate brown, the same color extending on to the coxae
of first and second legs, rest of legs light brown, hind legs slightly
fuscous; abdomen brown with base, middle line on dorsum and
slight specks on pleura lighter. Tegmina hyaline, very pale brown,
a dark brown mark on hind margin at end of clavus, fading off into
the surrounding membrane, base of tegmina slightly darker, veins
concolorous as membrane, with very minute granules.

External genitalia figured. Aedeagus with a row of spines from
a dorso-apical point across the right side to a ventro-median point;
a small bunch of spines in a ventro-apical position extending in a
row along a ventro-lateral line to past middle on left side.

Length 2.5 mm.; tegmen 1.9 mm.
Hab. Mount Olympus, Oahu (Swezey, November).
Described from a single male specimen.

PL 2, fig. 33; Pl 4, fie. 6S.

6. N. anceps sp. n.

& Brachypterous, tegmina reaching almost to end of abdomen.
Frontal carina simple; antennae reaching beyond base of clypeus,
first joint distinctly more than half the length of second.

Head light yellow, dark brown between carinae on face and on
genae, and slightly on clypeus; pro and mesonotum shiny dark
brown, pleura and first and second coxae brown; legs yellowish, hind
femora fuscous; abdomen brown, yellowish at base and on pleura.
Tegmina hyaline, slightly yellowish, a fuscous mark from base of
costa across to apex of cubitus, darkening and spreading out more
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at latter point, a dark mark at apex of costal cell, basal edge of

clavus dark, veins concolorous as membrane, very fine granules bear-
ing black hairs.

The genital styles are between the type of koae and blackburni,
—the “ankle” forming a ridge running from inner apical corner to
near base; anal spines large, curved; aedeagus slightly flattened,
widest on apical half, a row of spines along dorsum to past middle
where it turng across the right side, another row along ventral side.

Tlcngth 2.5 mm.; tegmen 1.9 mim.

Hab. Glenwood, Ilawaii. (Giffard and Muir, January.)

PL 2] fig. 34,
7. N pele Kirk.

One specimen from Kilanea, Hawaii (Giffard and Muir,
January), which I refor to this species and figure external
genitalia. - The aedeagus on the type of loae, a few spines
along tle ventro-apical area and a few on dorsal continuing
on right side. The styles are shorter and broader with the
apices squarer than in koae, and the “ankle knob” forming a
small pyramid.

Antennae only reaching a little bevond base of clypeus,
fivst joint slightly less than half the length of sccond. Ma-
¢ropterons,

PL 2, fig. 36; Pl 4, fig. 78,
8. N. oahuensis sp. n.

& Frontal earina simple; antennae reaching beyond base of
clypeus, first ségment more than half the length of second; brachypte-
rous, tegmina reaching about one-fourth from apex. Head and an-
tennae yvellowish, blackish between carinae of face and clypeus and
on genae in front of antennae; pro and mesonotum brownish, carinae
yellowish, extending more or less into disk; abdomen dark brown,
yvellowish at base and down middle of dorsum and on pleura; teg-
mina yellowish with brown mark at end of costal cell, and a plainer
one at end of clavus, veins concolerous as membrane with small
black hairs,

Shape of pygophor very much like nephrolepidis; anal spines
long, curved back upon themselves about middle; styles and aedea-
gus figured. \

Length 8.1 mm. ; tegmen 1.7 mim.

Hab. Tantalns, Oahuy (Giffard, January).
PL 2, fig. 37,

‘row, inner apical corner slightly produced;
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9. N. cyrtandrae sp. n.

Frontal carina simple; antennae reachmgh bt;,yon;ih (I)Ijlfldsilcing;f
clypeus, first joint considerablly more than ?alf’:o (jhoing
brachypterous, tegmina reachn}g to basev 0 D}o.l .fuscous. Teg.

Stramineous; head, especially bemeen. caru}ae,t O i
mina hyaline, stramineous, veins fuscous with nufnuoe;t;l S
small black hairs, a small dark mark at end of cos

one at apex of clavus. - koge.
1argeG‘Ir‘enital styles more complex, but aedeagus on same plan as k
: 1] 4 mm.
Length 2.1 mm.; tegmen 1.4 nd‘ (Swosey, September)
Hab. Nabiku, Maui, off Cyrtandra v,

1

PL 3, fig. 38; DL 4, figs. 67, 69.
10. N. gouldiae Kirk.

g han

Antennae reaching to apex of clypeus, first segment rg;(;x;ea;ical

half the length of second. No spines on anal selg);ment";p;ff; o apieed
i wn; styles widest at base, apics 8 :

edge lipped and turned down; sty e e type o

koae, but membranous on ventro-apical area.

Pl 3, fig. 39; Pl 4, fig. 72.
11. N, nephrolepidis Kirk.

o Ja1 e - M1es e
The only male T have seen, and from which my figures a}[O
’ e , OV e
made, is a specimen from Ookala, Hawaii, and may plO\Kir-
be a different species from the typical Oahn 1specgne;lls.‘efore
] y ; reshortened and ther
kaldy’s figure shows the styles fores

difficult to recognize. .
Anal spines large, laterally ﬂatteneq, tape.rmgd to Z g?& Ié(i)rl?lté

parallel to near tip where they slightly.dwerge, ae eagel)lc o elypens,

of spines near apex. Antennae reaching to neardap

first segment more than half the length of second.

Pl 3, fig. 405 Pl 4, fig. 79.
12. N. blackburnt sp. n.

Brachypterous, tegmina reaching about to apex of abtdorr;l:rné
Anter?nae reaching nearly to apex of clypeus, ﬁ'rstlsegrrézlll‘inae ve
; frontal carinae simple.

than half the length of second; e e s
i low antennae and sides o

head, antennae, sides of genae be o cypens

wi i f vertex, frons and clypeus

rellowish brown, between carinae o s q

;enae in front of antennae dark brown; pro and mes:)tn(;tfur?hoigx

coxae of front and middle legs dark chocolate' brqwn, res e
vellowish, lezs light brown with faint longitudinal fusco
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along femora and a faint bang toward apex of tibiae, tarsal joints
fuscous; abdomen dark brown, yellowish at base. Tegmina hyaline,
yvellowish, a dark brown mark at end of clavus and another at end of
costal cell spreading across disk and forming a band, lightest ip
middle, veinsg concolorous as membrane with Very minute granules
or with none, base of claval margin dark,

The “ankle knop” of styles developed to a slightly curveq blunt
point; spines on anal segment medium size, flattened laterally, sharply
pointed; aedeagus sharply bent near apex, a semicircle of spines

running from dorsal point near apex, across right side to a ventro-
apical point,

Length 2.8 nuan.g o tegmen 2 i,

° Bl'z\chypterous, tegmina not reaching apex of abdomen. Ip
general color lighter than male,

Length 2.9 mm. s fegmen 2.3 i,

Hab. Mawaii on Mamaki (LPipturus albidus® ) : Olaa (Per-
kins, November, No. 635); Kilaunea (Giffard, July; Giffard
and Muir, Tanuary) ; Waines (Swezey, October).

This s the most common  Delphacid aronund Kilauea in
Januwary: it does not agree with any published description.
It varies in color to very light forms in whicls the carinae of
pro and mesonotum are light, and even all the head and thorax
without dark markings: the markings on tegmina are some-
tines redueed to g small spot at end of clavus and another at
end of costal cell, hut the dark color on veing does not always
fade with that in cells; in some cases the infuseation extends
o near hase and apex along veins, Tt ig possible that this i3
mbratica Kirkaldy, bhut the description is useless for identi-
fication.

PL 2, fig. 41; PL 4, figs. 70, a-b.

o
13 N, perkinsi Sp. n.

& Brachypterous, tegmina reaching to neap apex of .abdomen;
antennae reaching beyond middle of clypeus, first segment more thap
half the length of second; furcation of frontal caring about middle
of frons.

Head darg brown, antennae and carinae light brown; pronotum
dark Dbetween carinae, which are light, the latera] portions lighter
than middle; mesonotum dark brown; abdomen dark brown, lighter
at base, on pleura and a mark down middle of dorsum; pleura of
thorax ang front and middle coxae dark, rest of legs light brown or

*Mr. Giffard has taken thig off of Stenogyne and Clermontia,
There is also a long-winged form which ig somewhat darker thap
the short-winged ones, the tegmina light brownish with darker veins,

‘yellow. Tegmina hyaline, faintly brown,
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a dark brown mark at

Fai d of costal cell; margins
a very faint one at en ' :
o iflglv:ic:gtd at end of clavus, light yellow, veu? Iigncolorou
o teglr;lbra’ne apical veins slightly lighter, po granulaclgﬁm.g species,
e ede;wus is bent much more than in thg prece o o
rinTgheogJL spinies toward apex, formed of some eight or n
a

on right side and four on left side.

; teg 1.8 mm.
Length 2.6 mm.; tegmen -
Hab:.) Haleakala, Maui, 5000 feet elev qtloll.I{ .
From one male specimen (No. 636) of Dr. R. C. L. .

kins, October, 1896.
Pl. 2, fig. 42; Pl 4, fig. 73.

14. N. watlupensis sp. n.

i i abdo-
Brachypterous, tegmina not reaching quite to ter'lcgintOfconsid-
4 an nae reaching to near apex of clypeus, ﬁrs. i A
Srably e than half the length of second, furcation 12 poronta!
eraply abou a third from base. Head fuscous or blag:h tween
car}na o nae and carinae light brown or yellovs{)ls ‘;m worax
brown. bt T brown with light carinae, legs fuscous ‘rgt ayt ront
b'ro.wn i Ifusg.gl‘i.:r band at apex; abdomen. dark' brown, lig Rafhiinne
R 11 line down dorsum. Tegmina light brown,here gins
anq ish, oxe t at apex of costal cell and apex of .clavus WIS xcent
NS e)}ceg own extending into membrane; veins ’qu(I::nirs B
2;?::11’ vtetillfs v;hich are light, no granules, a few black ha
i °W ONn nerves, ‘ i
Bl ma;gm :;r;& ;s{mt, lateral edges angulgr, ax}al se:géx;xte&t_agilgal
g v'nes wide apart and slightly diverging, ; Bt
lﬁrge I?It)?)gé~sptslty1e,s long and narrow; aedquuls ptﬁgltl a:x;d LRty
cupy ‘ i on ventro-apica 1
b e Splneﬁsve along middle on dorsal side, ‘g’our
0:'1 I;ifet isrid: Bgfx?esi)poerféifloguze%iral position and a few along the right
o}

side.

th 3.7 m.; tegmen 2.3 mam. . en.
Lel};grgclhfﬁ?er(r)r\llls t,egmtijna. not quite reaching apex of abdo
9 E

.ength 3.7 mm.; tegmen 2.5 mm. g —

ZT[IeaI{)b Wailupe, 6ahu (Swezey, January). Soollii QSI\)Vith

ens (immature?) are nearly all yellowish, thia t(f_’ol t;d o
giﬂy the dark mark at apex of clavus and apex of cos

Pl 3, fig. 43; Pl 4, fig. 66.
15. N. ppture Kirk.

. . iverg-
1 spines long, thin, pointed, nearly straight, sdllgalllr'ﬂiy pdc:ivntegd
o An?calls' aedeagus small, tubular,. sl_lght}y curve inond Dol
;gfca?ll; Th’ere appears to be some tw}’larxat}l?;le gllrlll gxearsgund on eeded
- in so absent, in others i ula -
e nlgneds?r?emgll‘zyo?réss of a line. These variations appear to follo
arra
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localities, but want of time and material prevent me from following
up the question.

Pl 3, fig. 45.
16. N. chambersi Kirk.

Antennae not reaching to middle of clypeus, first segment less
than half the length of second. Aedeagus long, cylindrical, slightly
curved and recurved, with a short, broad spine at apex on dorsal
side and a few on ventral side oa apical half. Feeding on Raillardia,
Kilauea, Hawaii (Giffard and Muir, January).

Pl 3, fig. 44,

=

17 N osbornd sp. n.

This is a light colored form, very near chambersi. The genital
styles are narrower and the apical corners more produced and sharper,
especially the outer one; aedeagus is very different. In the figured
specimen, the only male I possess, it is possible that the apical por-
tion is broken, but the bhase is go different from chambdersi that I
have no hesitation in giving it a specific status.

Hab. Crater of ITaleakala, Maui; taken from among dead

leaves round the roots of Ratllardia, on which it probably feeds.
(Osborn, January.)

Pl 3, fig. 46.
18. N. cyathodis Kirk.

Antennae very short, first segment less than half the length of
second. Very minute spines on anal segment; styles near to cham-
bersi but narrower at apex and rounder on outer, basal edge; aedea-
gus small, tubular, curved, without spines.

PL 3, fig. 48.
19. N. fullowayi sp. n.

& Brachypterous, tegmina reaching about one-third from apex
of abdomen. Antennae not reaching beyond base of clypeus, first
joint less than half the length of second; frontal carina simple.
Light brown; carinae of head lighter, with a few lighter spots be-
tween carinae of face; thorax slightly darker than head; legs light,
longitudinally marlked with fuscous; abdomen marked with darker
spots. Tegmina uniformly light brown. Genital organs practically
the same as cyathodis.

Length 1.7 mum.; tegmen 1 mm.
¢ Similar to male, but abdomen not mottled with darker spots.
Length 2 mm.; tegmen 1 mm.

193

Hab. Kamoku, Molokai (Fullaway, July). Also speci-
mens of females from Iao Valley, Maui (Swezey, August),
which T cannot separate from the Molokai, and two female
specimens from Haleakala Crater, Maui (Osborn, January;
Fullaway, July), which only differ in being darker.

20. N. incommoda sp. n.

2 Frontal carina simple; antennae reaching a little beyond the
base of clypeus, first segment slightly less than half the length of
second; tegmina reaching nearly to end of abdomen. Light brown
or yellowish, slightly darker between carinae, abdomen slightly
darker. Tegmina yellowish, veins slightly darker with minute gran-
ules. Anal spines short, stout, wide apart; styles approaching cya-
thodis, but “heel” pointed and “tge” rounded, “ankle knob” slight;
aedeagus long, tubular, swollen at base, curved downward, four
spines along right side and a few on left, a few minute spines near
apex.

Length 2.5 mm.; tegmen 1.6 mm.

¢ The female I place with this male was taken at the same
time. The abdomen is not quite so dark and the infuscation between
carinae not so plain. In one specimen there is a slight fuscous spot
at end of clavus.

Length 3.2 mm.; tegmen 2 mm.

Hab. Kaumuohona, Oahu. (Muir.)

Pl 38, fig. 47.
21. N. leaht (Kirk.).

Megamelus leahi Kirkaldy, 1904, Entomologist, 176.

Nesosydne leahi Kirkaldy, 1908, Proc. Haw. Ent. Soe.,
202,

The shape of pygophor and styles as in raillardiae, anal spines
stout, medium length, slightly converging; aedeagus with row of
spines on right side from a dorso-apical point to a point a 11.tt18
beyond middle near ventral side, a short row along the ventro-apical
line and three small spines near apex on left side.

This description is taken from specimens from Waimea,
Kanai (Swezey, February) feeding on L'LI)OC]L.GC'&L. I hfwe
scen mo males from Oahu, so this may be a distinct species.

Pl 3, fig. 49.
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22. N. raillardiae Kirk.

Antennae very short, first segment less than half the length of
second; aedeagus very short, flattened, deep at base, a small row of
spines on ventral side near apex, another on dorsal slightly on right
side, none on left side,

Pl 3, fig. 50.
23. N. ipomoeicola Kirk.

Antennae reaching beyond middle of clypeus, first segment more
than half the length of second. Aedeagus tubular, flattened on dorsal
surface at apex, a stout spine on each side of the flattened area;
anal spines short, stout, wide apart and pointing backward.

Kirkaldy’s figure of the styles in this species is not very
clear.  This species is widely distributed in the “archipelago
and appears to have scveral distinet subspecies or varieties
which only more material will fully clucidate. In one form
there ave three spines avonud the apex on the ventral side
(Kilavea, Hawail, Giffard and Muir, January); in another
very distinet form the flattened surface is practically absent
and the two large spines are quite close to the apex (Kilauea,
Hawaii, Giffard and Muiv, Janvary). This last variety is
distinet enough to be given a speeific name.

Pl 3, figs. 51 a—e.
24. N. halia Iirk.

Antennae reaching nearly to apex of clypeus, first segment more
than half the length of second. The aedeagus appears to be an ex-
treme development of ipomoeicola, the dorsal, flattened portion be-
coming membranous; on the right edge of this membranous sur-
face there are three spines, the basal one large and bifurcate, the
left having only one feebly furcate spine.

PL 3, fie. 52.
25. N. giffardi sp. n.

¢ Frontal carina forking a little beyond middle; antennae reach-
ing nearly to middle of clypeus, first joint more than half the length
of the second; tegmina reaching about middle of abdomen. Brown,
face and clypeus darker between carinae; posterior edge of abdo-
minal segments darker. Tegmina light brown, a small dark mark
at apex of clavus, veins concolorous as membrane, very minute gran-
ules with black hairs. No spines on anal segment, ventral edge
lipped;  styles long and narrow; aedeagus large, laterally flattened,
base very deep, apex deep, two spines on dorsal surface about middle
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and a series of large spines around the rim of the dorsal portion of
apex.

Length 2.7 mm.; tegmina 1.5 mm.

One specimen which agrees in structure and color I place
with this male.

Length 3 mm.; tegmina 1.15 mm. ' _

Hab. Tantalus, Oahn (Giffard, March); @ Pacific Heights,
Oahu (Swezey, March).

Pl 3, fie. 54; PL 4, fig. 74

26. N. montis-tantalus sp. n.

¢ Frontal carina forking at extreme base; antennae reaching
to middle of clypeus, first joint considerably more than half the
length of second; tegmina reaching about one-fourth from end of
abdomen. Light brown, fuscous between carinae on face and clypeus,
abdomen dark brown, base, median line and some medio-lateral spots
on dorsum lighter. Tegmina light brown, with a darker mark from
base of costa to apex of clavus a small dark mark at apex of costal
cell, veins concolorous as membrane with a few fine black hairs.
Shape of pygophor much like that of giffardi; apex of anal segment
slightly emarginate, each corner produced into a short, broad, blunt
point; no anal spines; styles long, thin, tapering to a point; aedea-
gus on plan of giffardi with three spines on medjo-dorsal position
and two on ventral side near base, two small spines at apex on
dorsal side and four on right side,

Length 2.3 mm.; tegmen 1.5 mm.
g ¢

¢ Similar to male, but lighter, the fuscous mark across tegmen
very faint.

Length 2.5 mm.; tegmen 1.4 mm.
Hab. Mount Tantalus, Oahu (Giffard, November).

Pl 3, fig. 55.
27. N. sharpt sp. n.

& Brachypterous, tegmina reaching nearly to end of abdomen;
antennae reaching nearly to apex of clypeus, first joint considerably
longer than half the second; furcation of frontal carina at extreme
base.

In coloration this species is very like wailupensis; legs are a
little more fuscous, especially the hind tarsi. In shape the aedeagus
is near wailupensis; the anal segment is truncate at apex with a
large curved spine from each corner; styles long, thin, with apices
truncate and slightly expanding; the aedeagus on a plan somewhat
like giffardi or halia, flattened laterally, the apex ventrally drawn
out into a long point, and dorsally on right side produced into a
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bifurcate prong with a small short spine below; on right side there
are four spines in a small curved row; the dorsal surface, except the
basal fourth, is membranous.

Length 2.9 mmnwu; tegmen 2.2 nun.

¢ In structure the same as male; in coloration difficult to sepa-
rate from wailupensis.

Length 3.7 mm.; tegmen 2.3 mm.

TTab. Oahu, Punaluu (Swezey, June, September); Kau-
muohona (Muir).

This species is named after Dr. David Sharp, whose work
on the “IFauna IMawailensis” has placed all IIawalian ento-
mologists under a debt of gratitude.

Pl 3, figs. 53 a-b; Pl 4, fig. 63.
28. N. rocki sp. n.

& Brachypterous, tegmina not quite reaching apex of abdomen;
frontal carina forking about one-third from apex; antennae reach-
ing beyond base of clypeus, first joint more than half the length of
second, )

Brown, basal half of clypeus lighter than apical portion, carinae
of head light brown or yellowish, pro and mesonotum light brown,
carinae and lateral portions of pronotum fuscous, pro and meso-
pleura dark extending on to coxae, a round mark on metapleura;
abdomen brown, base and mark down dorsum lighter, legs light
brown, tegmina light brown or yellowish, a dark mark at end of
costal cell and end of clavus, basal portion of claval margin dark,
veins fuscous with minute granules bearing black hairs,

Pygophor ovate; anal segment short, without spines; styles in
lateral view bent nearly at right angle a little above middle, narrow,
truncate at apex; aedeagus forming a boat-shaped trough, the left edge
higher than right with five spines near apex and two about middle,
right edge without spines, a series of spines forming irregular rows
across ventral surface.

Length 3 mm.; tegmen 2 mm.
¢ Slightly lighter in color than male.

-

Length 3.3 mm.; tegmen 2.1 mm.

Hab. Konalmanui, Oahu (Swezey, February); also one
2 from Palolo Valley, Oahu (Swezey, January), which agrees
i structure but is much lighter in color.

This species is named after Mr. J. F. Roek, whose work
on IHawajlan trees has been a great assistance to Ilawaiian
entomology.

PIL 3, fig. 56; Pl 4, figs. 71, a-h.
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99. N. monticola Kirk.

pevond base of elypeus, first seg-

i av » seen females
ment about half the length of sccond. 1 have f)nl‘} iee(_; I
and can only judge of its position Ly those; 1t 18 ¥y s
< . + <
] 8 £\ g on tegmer.
to chambersi but has 10 glannlc\ 0 o

Antennae not reaching

30. N. haleakala IKirk.

antennae reaching little beyond

TTave only scen females; o Jeneih of

middle of clypeus, first segment miore th
second.
31. N. argyroxiphii Kirk.
anu smale without antennae.
I have only seen one damaged female

39. N. nephelias Kirk.

s gpecies; antennaé reach-

‘ . seen females of thi
1 bave on'y, o first segment more than

ing well beyond middle of clypeus,
half the length of second.

33. N. proccllaris Kirk.

men of this species; the

7 hecl
ave only seen one female sy ‘
o and the first segment

antennae reach nearly to tip of clypoc?s
is more than half the length of second.

34-38

are unknown to me: N. umbra-

e o e palu nubigena, N. imbricola.

tica, N. hamadryas, N. palustris, N.
PART IL
BroeEXETIC.

Whilst acknowledging the great importance of exfpernnonﬁé
zoology, I still believe that the words of Dr. Jlo.rda'n, Q(égolthe
at the head of this Review, hold good, and for this 1{3&1 o
fauna and flora of the Hawailan, and other long-1solated,

ands are of extreme interest.
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Dr. Perkins, in his Introduction to the Fauna Iawaii-
ensis, has surveved the inseet fauna of the Archipelago in a
masterly manner, and touched upon some of the fundamental
problems connected with its origin and evolution. Tt remains
for Mawaiian entomologists to periodically survey each family
m the light of inereased knowledge, see how far the new facts
support old theories, or what new theories they lend their aid
to, and to indicate in what direction more dotails should be
accumulated.  The following is an attempt at such a survey of
the species dealt with in the fivst part of this paper.

The family of Delphacidae, as vepresented in the Avchi-
pelago, exhibits the same phenomena as ave ohserved in most
of the familics represented in the native fauna.  In it one finds
a few foreion speeies, some of which are introductions since
the advent of the white man ; a certain number of native spe-
cies of foreign genera, which may eventually be discovered
clsewhere; and a lavge number of species forming closely re-
lated antoehthonons genera, the species themselves being often
polymorphic groups of individuals forming races, varieties or
subspecies, which in many cases show distinet geographical or
topographical grouping, as do many of the recognized species.

A these phenomena are well exhibited in the family under
veview.  In Perlinsielly saccharicide and Peregrinus maidis
we have two foreign species introduced into the Tslands in
quite vecent times, both of cconomic importance, and the for-
merconaccount of the work done in its control by introduced
parasites, of gveat biological interest. Three species of Kelisia
(sporobolicola, paludum and swezeyi) represent the native spe-
cies of foreign genery, all living in the lowlands on grasses
ind sedges, o habitat and food not used by the speeles of the
antochthonous genera ; these may - eventually be found to e
foreign species.” Tt is the species forming the autochthonoys
genera that present the greatest interest and with which this
Review deals.

Hawarr Ocravie on CoxTINENTALY

Before considering the origin of the Hawaiian fauna it is
first necessary to come to a decision as to the character of the
Archipelago.  Ts it g purely oceanic area with g fauna (and
flora) descended from a limited number of Immigrants, who
arrived by natural means of dispersal over large ocean areas,
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— the flotsam and jetsam metho.d as it has been C»éluid’c—;l?;_
1s it a continental area, at one time conmnected 1?pt 1?1\(-]‘1]0- o
nental area and sharing its fau.na (and flora), ud ﬁ(;rq)cﬂms
come separated at a certain period, the fa}u}la d(z?m \[o:t‘ )
isolated having evolved into what we .110\\1 n ! nc{in(;d e
biologists who have disenssed this SubJCCt}li\(? inc
former opinion, but a few have held the latter. ot eovtain
Prof. H. A. Pilsbry accounts for the presence 1(.30 o
primitive land shells and th.e abieim]g Zfﬁie:t:ol.? ixllllolate .
' v postulating a continental Pa area in. Jalae-
g;g;]cpin})}ea?]y Mesozole times. The 11()1'&101‘11poll"t;i)? {))(tcg;l;
area, of which the Iawaiian I‘slaHdS are th‘ell'cnn;) qt preame
isolated first, the southern portion having 1)1.0\?1111‘] 11‘@ o some
what later date, the present 12.111(1 shells being the rey
tives of the fauna of that period. ‘ Lo e
The insects in no way support this theory an .]Vn;-;lowe
ways oppose it. If the insects reprgsented t‘hat 931 5 iy
should be rich in Orthoptera and Neuroptera, ar}l Pimitive
vich in Blattidae; they should show some of the %1 i
characters of the species of the Carbomfcrouf af]ge, f‘nt@m ong
the Hemiptera there should be traces of' Proto wnffp e
e lielo'ngﬁing o tfb?thf %‘;?ngieai%iects we should
ands came under the influence of t ! i
rms of Chrysomelidae, Buprestldae‘. and ot 1e} 1z :
llfiﬁzhf(;re not reprzsented. The superfamily F(ill%%loolr(}lez}, &)Veo
conexs of Cisitdae, che vomionide O and he autotho
: ixiidae, the world-wid arus 2 ; Lo
ggﬁ? ?nglflog';ic Tolania.* We cannot con§1del' t_hesf il:S prinu
tive forms or as representative of early Mesozou.;' imes, .
The most remarkable thing about the Hawaiian -fau?aq(l{?
the absence of many large groups, some Qf which zu‘e‘ 1\\01 ¢
wide. The enormous family of Scarabaeidae is .en‘iue Ztoléh-
represented ; Lucanidae is only represented by a single ghr o
thonous genus with one or two closely related species ; . )na_
melidae is not represented by any species we can copsn(}zll o
tive. In these cases we can understand that the feeding ha
r flight of the adult would prevent
of the young and the poor flig [ would provent
them traveling any long distance over sea. _ Similar ases con
be drawn from each of the large orders of insects, as Dr.

*I have specimens from Fiji which I consider belong to this
genus,
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kins has shown, and parallel cases could be drawn from the
rest of the fauna and from the flora. If we postulate a con-
tinental arvea to account for the presence of certain land shells
and for the absence of others, we confront a vastly greater
task to account for the absence of vast groups of animals -and
plants,

Most paleogeographers insist on a larger land area in the
Southern Pacific than exists at present and on an extension
of the northwestern portion of South America, or the western
coast of Central Awmerica, in a northwesterly divection. Such
land areas would greatly alter occan enrrents and inerease the
probabilities of “drift” reaching the Iawaiian Islands from
those regions.

Protf. Pilsbry’s opposition to the flotsam and jetsam method
of stocking islands breaks down considerably when he admits
such w method to stock low islands of the Pacific and in such
cazes as Tornatelling in the Galapagos.

After considering the evidence of the fauna and flora, and
of geology and hydrography, it appears to me that the theory
of the continental natuve of the IMawaiian Archipelago is the
less tenable, as it raises greater problems than it is called upon
to solve.  Therefore in the following Review I shall consider
that the Tslands are oceanic; that the fanna is descended from
immmigrants which arvived at different periods, and that the
Islands are of cnormous antiquity, instead of the alternative
continental theory which would make our fauna the descend-
ants of continental type which flourished in late Palacozoic
or carly Mesozoie times,

Oricixy or e JIawallay  ALOIINT.

In the svstematie portion of this Review it has been shown
that the speeies can e divided into two groups.  In one group,
Letalohae, consisting of Leialoha and Nesodryas, the fivst joint
of the antennac is very short; in the other, Alohae. consiéfing‘
of Aloha. Nesorestius, Dictyoplorodelphar and Nesosydne, the
first joint of the antennae is much longer. A study of the
male genitalia leads to the conclusion that they are of inde-
pendent origing and form two  distinet phylo;,;"enetic groups.
The form of the acdeagus, the stvles and the mechanism for
coordinating their movements with that of the anal seoment
are different. )
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The Alohae consists of several groups of very dlstm_et in-
sects; even the genus Nesosydne contains groups of ‘d‘we'arse
species.  This would indicate a very ancient 11111111%121’[1(.)11:
Another point of interest is that a majonty of these species

are brachypterous.

TheLecialohae consists of two genera, separated Dy the
double or single nature of the frontal carina, but the species
of both groups are closely related; the species or .subspfawc;e's‘
around lehuae being still in a very indeﬁmte'condl'tlon. ll}ls
would indicate a much more recent immigration. The species
of this group are all macropterous. Letaloha lehuae and allhe‘d
species are attached to Metrosideros, a genus of trec that there
are reasons to believe, so Mr. J. I. Rock mform.s me, does not
belong to the most ancient portion of the H_a\\'aimn ﬂ01"z'1. The
only species of this tribe known outside of the Hawalian Is}-
ands are one in Australia and one in South America, so we
must look to one or the other of these localities for the ances-
tors of the ITawailan Alohine. B

The above stated facts lead me to believe that the Hawaian
Alohini ave deseended from two separate Immigrants, the an-
cestor of the Aloha group having arrived at a very much
carlier date than the ancestor of the Lewaloha group. Al-
thoueh the latter is the more recent immigrant, yet it 1s not
A more highly specialized form,— rather the reverse, .ff)r tl.le
short basal joint of the antenna is the more primifive 1n
ontogeny.

Lixes or EvoLUTION.

In dividing these species into genera Kirkaldy followed
the general usage of considering the nature of the fl_'ontal
carinac as of primary importance. This brought Leialoha
next to Aloha and Nesorestias, and Nesodryas next to Neso-
sydne and Dictyophorodelphax. The general build of these
inscets does not admit of such an association, and the male

genitalia demonstrates the affinity of Leialoha and Nesodryas.

Ontogeny indicates that the double frontal carina is the
more primitive form, as the nymphs of all the species have
two, the transition to a single carina, simplex or furcate, tak-
ing place at the last ecdysis. It thus becomes evident that tl'le
character of a single frontal carina has arisen separa‘f.ely.m
each group and has no phylogenetic significance. This line
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of evolution is not confined to the Alohini, but is found in
each of the main divisions of Delphacidae; in the Delphacini
it appears in several groups, evidently without any phylo-
genetic significance. In other families of Fulgoroidea it is
also observed; in the Derbidae (i. e. Vivaha and Kaha) this
narrowing of the frons is carried to such a degree as to sug
gest hvpertely (if it were of any use at all). In Zoraida we
have an extreme case of narrowing of the frons at the last
cedysis, not by an actual lessening of the surface, but by a
longitudinal invagination of the frons, the lateral edges form-
ing the entire frons in the adult. It is highly probable that
in Vicihe and Kala a reverse process takes place, the face
evaginates and collapses together. At present the nymphs of
these two genera arc unknown.

In the clongation of the head of Dictyophorodelphar we
have a process which has taken place in other groups of Del-
phacidac (i. e. Tropidocephala and Embolophora) and in other
families of I'ulgoroidea.

The specific characters can be divided into two groups,
chrodtic® and phallic.  The former consist of slight variations
in length of antennae, length of fureation of frontal carina,
length of tegmina, slight differences of texture of tegmina, and
m differences in coloration. Among these characters I can
detect no diveet line of evolution which would fit more than
one character, so that we must admit a great deal of parallel
development.  The phallic characters are more definite. Lei-
alohae is a group In which the aedeagus appears to proceed
from a form with a small crook at apex and a small spine on
the right side neav apex, to a form in which these are very
long and narrow, and to a form in which a third spine ap-
pears at apex. In one group of Nesodryas the third spines
become lavger, while in the other group the crook disappears;
N. freycinetine appears to be an extreme development of the
latter.  The genital styles appear to proceed from a sickle-
shape to a much straighter form. .

In the Alohac the diversity is much greater and some dis-
tinet groups ave formed, some of which are very isolated. In
dloha ipomoeae we have a fairly primitive type, and also in
Nesosydne koae, the latter having several allied forms; in

. *Sharp and Muir (Trans. Ent. Soc. Lond. 1912, III, p, 602) used
this term to indicate the body wall apart from the phallic structure.
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Aloha flavocollaris the aedeagus s ﬁa_ttened z}nd deiPGémd 0(1011;g
siderably at base, as is also the case 1n the iom"a‘l ie Sli\i/g(;-
( ix'aa.lanéis, campylothecae, dubautiae and_ artema?t.ae { Shai)i
sydne tpomoeiocola appears to lethd to haha and t}l(s)la(ged i\’)
giffardi and mondtis-tantalus. N. rockt 18 v‘@}(’l'lste ¢ ‘hylo—
nephrolepidis, blackburnt ‘and perkinst magy 11:1 ica mf}])wdis
genetic group, and V. incommoda may lead to ;CJ .7'«@1(11 :
Nesorestias may be a development of Nesosydne ‘,wtb hqjvé
Dictyophorodelphax 1s extr.el.ne]y isolated, but appears to he
affmities to Nesorestias filicicola. . -
Tn Aloha ipomoeae the genital 'styles are fairly SHF%};
The line of evolution appears to be in the development‘o' ;
“ankle knob” which leads to a complemty of structure; an
other line of evolution is the narrowing of the styles. .
Tt would be perfectly legitimate to call all tl}(?sel.?‘ietmisl
phallic species, for the chrodtic characters are Very sSight

comparison with the phallie.
Facrors 1x EvoLUTION.

Death Factors. Although mo case of ege pams‘l.t{fn% tlmli
been placed on record. yet the presence of Myn'l.‘a“;l.( : 3;?1110
bushes containing Delphacids indicate that such YOA\IT ; ju bim:.
by conditions elsewhere T should say that tho{ 1p a'}(hansje—
portant part in reducing thc? 1_1\1111bel‘s of the Delp 1af:1‘ $ .O . H}OH
cies of Pipunculidae, Dryinidac and Styloplcz SleQ Cinsectg
and play a very important part in the balance o 10;1(3 o qon;é
Species of native predaceous H‘eteropteragm 1comlm(f . C;mmt
localities; what part native birds and lizards p. ?}1 gt
judge, as my experience in the field 1s too limi ‘07(.1 it
i)l'egent time the introduced aut.( P]}md{;le megacephale tllll'{\ié
a very important part in the distriets 1n w}nch it cn‘n. ©
and it is likely it will lead to the extinction of celft‘mn qup.t
cics.*  Judging by the little we know Qf the death ,alctm i ;S
is highly probable that the (’.hl(’,f mortality falls upon1 tllfe C(1 :31:1
and nymphs and can llla\.'e hlt‘.de or no effect upon adult che
acters, except by correlationsiip. . .
ACtej\:;t(i;:f71)A§eiécfz'on. None of the stf_hctm-al,dnuiihc sl)eclﬁc
or generic charvacters show signs of direct uvtlht'\', {1171‘(1 there-
fore cannot be accounted for diveetly by Natural Selection.

*NoTr:—See remarks under Aloha plectranthi.
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It has g i
. } been suggested, with very good reasonms, that brachypte
orms are I N 3 v )
o 1151 are more prolific than maecropterous; this, if eor
¢t wo ot i , ,
e hmdl\]( accomnt, on selective lines, for the predominance
achy S a - . o . :
e 1 ]ptL{mtw fmm_s m our Delphacid fauna; this wonld
CEWISE lead to stricter seoveonts k
: . segregation speci
fomt | gregation and thence to species

The 1
1¢ elonos ‘ " D
- ‘llr((longatmn of the head of chtyoporodelpha”c miradilis
< Ty P O - N ) . ‘ !
-]1({\\ (] 0 11(p1050111t the vesult of Natupal Selection, for Ker
sHaws nas shown that amone ! here ;
! ong some Ilomoptera there |
CXpansion of the st whi divertionts inge. oot
stomach, which sends ([} i i e
CXpe ' . sends diverticula into ever
avatlable portion of Pyrops v
1 the bods.  In D, mirabis
vail: AR - nurabilis, Py '
deluria S s ' i crtionl E o
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that it was a case of many keys to open one lock; but after
an extensive study, along with Dr. David Sharp, of these
organs in Coleoptra, and their function during copulation, I
was forced to change my opinion, for the evidence shows that
in many cases the key fits its lock, and its own lock only.
In these cases the coadaptation is between the membranous
internal sac and its armature and. the membranous uterus.
In the Derbidae T have observed a coadaptation between the
genital styles and anal segment and certain knobs and de-
pressions on the female, a coadaptation T did not suspect until
I observed the sexes in copula. How far some of the minor
changes (i. e. N. koae, N. koae-phyllodii and ochuensis) would
prevent fertilization it is impossible to say at present, but that
such structures as the aedeagi of N. koae, N. perkinsi, N.
ratllardiae, N. ipomoeicola, N. halia, N. sharpi and N. gif-
fardi could all perform the same mechanical operation in a
similar manner is highly improbable. On the other hand,
to account for these structures along with a coadaptation in
the female by Natural Selection is to me unthinkable; the
more one tries to follow out in thought such an operation the

greater the difficulty becomes.

Isolation.  Onr collections are not complete enough for us
to judge of the full effect of isolation on species formation,
but enough is known to demonstrate that isolation and species
formation coincide to a very large extent. A few species ave
dispersed over two or more islands, others over one island,
but a large number have very limited habitats. D. mirabilis
is a good example of this limited range, it being found only
on a small ridge a few feet wide and not more than a quarter
of a mile long.¥ According to our present collections Oahu
has 42 species, Hawaii 20, Kauai 12, Mani 11, Molokai 7
and Lanai 5. This does not represent the richness of, but
only the amount of collecting done in each island.

Tn spite of this it is possible that a study of the distribu-
tion of these insects in the Archipelago may lead to some in-
teresting results, if it be borne in mind that more extensive
collecting is likely to modify the present conclusions. That
more species will be found in the Island of Hawaii, when the

*Mr. Timberlake has since found it on the Lanihuli ridge, on the
western side of Nuuanu Valley, and Mount Kaala of the Waianae

Range.—Ep.
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same amount of collecting 1s done in other distriets as has
been done in the vieinity of Kilauea, is nearly certain. Little
or no Delphacid collecting has been done in Kohala or Kona
and very little in Hamakua. Oahu has not yet been exhausted,
and the other Islands have enly been worked in a few localities.

One thing which the tables show up very distinetly, which
iz not likelv to be greatly modified by more extensive collect-
Ing, 1z the high percentage of single-island endemism. Out
of the 78 species and subspecies rvecorded 65 (83.3%) are
confined to single islands, @ (11.5%) are common to two isl-
ands, 3 (3.8%) to three islands and 1 (1.83%) to five islands.
In comparing the two groups the Alohae, with 84.6%, is
shightly above the Leialohae (with 80.8%) in single-island
endemismy and below (96 to 1.5) it in two-island endemism:
considering that the Leialohae are all macropterous and most
of the <lohae brachypterous, one might have expected a
greater difference. It indicates, 1f the relative antiquity of
the two groups be not considered, that the power of flight,
while redueing topographical evolution, had mnot influenced
geographical evolution; that is to say, the power of flight had
been sufficient to enable species to move about freely on an
island. but had not been sufficient to enable them to pass
freely from island to island.

Kauai has only one endemic Alohae, whilst it has 5 Lei-
alohae; Oahu stands with 24 and 8, and Hawaii. with 8 and
4, nearly the same proportion as the total species in each isl-
and, a natural condition when the number common to two or
more islands iz so small. This might indicate that the immi-
grant ancestors of the Alohae, arriving from the south or
southeast, landed upon one of the more southeasterly islands
and only a few have been able to reach the more isolated nor™-
western island of Kauwai.  The fact that only two species of
the genus oloha arve known outside of Oahu, and one of these
the ubiquitous .1, ¢pomoeae, may be due to our ignorance, but
it lends support to the idea that Oahu may have been the
original point of colonization and the center of distribution.
The Leinlohae ave better flyers and so a greater proportion
has reached Kauai.  But why evolution in Kauai should
have been more active among the Leialohae than among the
Alolae is not evident.

In the table of two-island endemism we find that Kauai
has one species common with Oahu and one with Molokai,
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but nothing with the other islands, a fairly na-tural result
from their geographical position. Oabu has nothing conimon
with Maui, an unnatural state of affairs, and three \\:1th Ha-
waii. The Alohae have 5 cases of two-island endemism .and
the Leialohae 4, again indicating the greater power of flight
of the latter.

In the 3 cases of three-island endemism the Alohae hz.we
9 species and the Leialohae 1 (L. ohiae), all th.ree being
macropterous. The only case of more than three-ls?nnd en-
demism is Aloha ipomoeae, which, from 11101-}?110.1(?glcal rea-
sons, the writer has considered as the most primitive qf ﬂl.O
group and a likely ancestor of them all.. Leialoha oiﬁa? 115
also possibly the most primitive of the Leialohae and may be
the ancestor of that group. .

The study of the distribution of these insects gives no
support to the theory that the Al'ohae arc o.f greater aémﬂm-ty
in the Avchipelago than the Leialohae; this t'heor:s' nds 1Fs
support in the proportional amount of evolution in the t\z'ci
groups. The brachypterousness of the AZoha.e may be cons1 1_
tntional and this may have led to a greaier amount of evolu
tion. .

Tt is to be hoped that in the near future enough material
will be accumulated from the different islands to e}lable us
to draw juster conclusions and to wore clearly indicate the
evolution of these insects in the Archipelago. ‘

The reason why isolation should cause variation 1s mnot
yet understood. That the norm of a fe_\v isolated specimens
Should differ from the norm of the species only accounts for
an alteration of the norm within the 1imits'of variation of
the species, but leaves the reason for variation beyond that
limit unexplained.

The Kau lava flows arve very instruetive, as they show
the manner in which “kipukas,” or small isolated aveas, are
cut off by the lava flows surrounling them. These kipukas
are centers of segregation and must have p}ayed an important
part in the evolution of our fauna, especially with \\'}ngless
insects. When we consider the cnormous age of our islands
and the number of such isolated spots which must have been
formed during the building up of them, we can realize to
some little extent the enormous help isolation could have been
to species formation.
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Orthogenesis.  The fact that parallel development, such
as the reduetion of the two frontal carinae to one, has taken
place not only within the Alohini but also within other sec-
tions of the Delphacidae, would lead one to suppose that there
1s a fundamental law acting in each group. Kven if it could
be shown that this reduction was of a utilitarian nature, and
thus open to the influence of Natural Selection, it would sug-
gest that a common cause brought about the variation in each
aroup.

Lamarcliar factors,  Of true Lamarekian factors T can
et mo evidence among the materig] under discussion, wnless
short wines originated through disuse, I have also suggested
that the developiment of the elongared head in Dictyophorodel-
phar may be due to mechanical causes.

Mendelism. Mendel's Jaw states the manner in which
characters ave inherited i balanced crosses, and explaing why
certain characters are ot Uswamped” by crossing.  Around
this law there has ZrOWnR up certain theories of genetic fac-
fors. According to certain Mendelian workers all variation
is due to the loss of one or more inhibiting factors. This is
a belief which T canmot prevent anyone from holding who
wishes to do so, hut, I hope such believers wil] not try to pre-
vent me from dishelieving it. When T think of the primeyal
cell containing all the genetie factors and inhibifors of all past,
present and future specific characters my credulity breaks
down. Even when I consider the invisible complexity of the
acdeagus of the original ancestor of the Aloka group, as neces-
sitated by this theory, my lnagination fails me, If evolu-
tion were progressive only, then the theory of mhibiting fac-
tore would Le simplified, but degeneration is as much a part
of evolution as progression.  The {dea that the loss of in-
hibiting factors could bring about complexity and then, con-
tivued stil] further, bring about degenoration, appears to me
very dmprobable. One would have to postulate double and

triple sets of inhibiting factors,

I we consider the case of the transformation of two frontal
‘arinae into one we must believe that the mbibiting factor i
lost at the Tast cedysis, for wp to that period there exists o
carinac.  In ather cases where ontogeny  follows the sae
course as phylogeny we must fuppose the mhibiting factors to
be present in the germ and to be lost during development,

i “pure lines”
Another belief among these workers is t.hat pme.S ne
t vary, and Johannsen’s experiments with beans 1 s e
. I 1 rmation
as proof 'fo me these experiments appear as Conﬁl'eS( Lon o
Nagural Selection, for here we have a varying speci s s S,
| ‘ o . v, U e‘V
bv selection, can be formed into two or more fm};lS,ne :)f g
equired by Darwin’s theory. To maintain that i (‘)t of e
r y v : oy r 1, 1 C -
« ?u“e lines” were isolated upon an island, \\h?xewould o
cfease and spread over a fairly large area, H'Such N
vary is a belief without evidence to support 1tt. A
req{ﬁres us to maintain that the few immigr alrll s e Tinos”
] o ana, were a 1 s
ions of our insect fauna,
e found'at ’ speci ‘e now know them, have been
from which the species, as 1\\1 [how thew, have
o3 of cross- g
i hev are all the results 5
sifted out, or that thex : e
isi in’s Natur election theors
iticis rwin’s Natural S .
In eriticising Darwin wral 8 e
y i : ‘e not 1nher ,
i oI his “variations” are
netimes argued that ' Rt
SO}?meas the whele theory of Natural Selection deinz_lcn ot
thov ‘ l y < g 't i rolution.
they should be if they are to take any palt“? etxotionsﬁ o
di gde “variations” into “mutations” and flne m:«t s
\ V N 1 . | rl v -

Darwin only dealt with the latter i1s to totally
say that Darwin onl; ey mxions’ aaear to e
present Darwin’s work. DeVries' “mutations
repr : : f3g 6 W S)

t pbe synonymous with Darwin’s “sports. '
" et i r sider as genetic may
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b . ing: ing it was to lose the
trate my meaning: supposing it was 0 e ator
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b .
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doubt, and etforts to prove that only one is in operation are
not likely to meet with mueh success. Investigations into the
physico-chemical nature of organism promises to reveal inter-
esting results.  Cell association is another subject of great in-
tevest, whether we are considering ontogeny or phylogeny. In
this connection polyembryony is instructive, for here we see
a group of cells which left in association will form one organ-
1sm, cach cell forming a certain part, but if these cells be sepa-
rated cach one becomes a complete organism. Regeneration
appears to be similar to polyembryonism. Another instructive
case is the absence or presence of certain cells, such as the
testes, in an organism.  Every biologist should be familiar
with the many cases of this nature on record, A recent case
is that of Dorothy of Orono,* the Ayrshire cow; this animal
assumed characters of the male, Dboth in structure and be-
havior, and the only abnormality that could be observed was
a slight difference in the follicles so that no corpora lutea
were formed.

When collecting at Kilavea in January, T was surprised
to find a number of male specimens of Delphacids in which
the external genital organs were abortive or improperly de-
veloped.  In all such cases I found that the testes had been
destroyed by pavasites, either by Pipunculus or Stylopids;
when parasites were present but no damage done to the testes
there was no malformation of the external genitalia. The
chief alterations were in the reduction of the aedeagns, the
reduction or absence of the anal spines, the reduction of the
genital styles and of the mechanism that coordinates the move-
ments of the anal segment, aedeagus and genital styles. If
the destruction of these cells can bring about such a distinet
alteration as this it shows that there is g very intimate asso-
ciation between them and the external genitalia, and that the
development of the latter depends upon the nature of the for-
mer.  Is it not possible that a change in the nature of these
cells, either chemically or physically or both, may bring about
a change in the form of the genitalia, and that the aedeagus
1s the most susceptible of the genital organs to such changes !
We might even speeulate farther and consider a correspond-

*Pear]l and Surface, Science 1915, No. 1060, p. 616.

ing change to take place in the females of the same fannly,
due to the alteration of the germ-plasm of the parent.

Furuore Lixes or Work.

In spite of the great amount of collecting done by B‘Iessrs.
Perkins, Swezey, Giffard and, in a lesser degreg, others, 0%11'
collections are still very imperfect. Many species are repre
sented by females only, and others only by single specmlaer‘lrs,
the number of species yet to be found 1 think is quite s]torce,
as 80 many are exceedingly local and collecting has on}y‘ efzn
done in a very few localities in the ‘Islands.. A fuller {eple;
sentation may change our ideas on minor points, but I do no
think it will alter the main conclusions as drawn from our
present collections.  Breeding experiments to show the stgxf—
bility of certain characters would be of interest, especially i
cross-breeding can be. accomplished. '

In all future specific work a study of the aedeagus \\'111, be
essential, so a few words as to the met?lod I use for ‘engl‘l'm(i
ing this structure may be of use. \.Vl'Th fresh, or, if nle
then thoronghly relaxed, specimens, it is easy to dls.sle.ct't.le
eutire pygophor off of the abdomeniz soaking or bmfng} in
caustic potash will thoroughly clear it of all fats and tieni
with the aid of a pin, the base of the aedeagus can be pusllev(
forward from inside; this will cause the anal segment to move
upward, the styles to move downward and the aedeaglus outi
ward, so that all the organs become fully‘ exposed; or the ana
segment, aedeagus and styles can-be dissected as one p1eﬁe
away from the pygophor. These should be mounted on '; ?
same card-point as the specimen. 'Th_e specimen is perfect for
all practical purposes and the genitalia fu}ly exposed. .

A “biological survey” of the Islands is advocated in cer-
tain quarters, mostly by those whose ‘kn.ow]edge of what ‘has
already been accomplished is very 11m1tef1. The botanists,
ornithologists, conchologists and entomologists have surveyed
their respective fields very efficiently, and. now the task is one
of detail and of close collecting. There is small hope for the
ornithologists adding very much to their knowledge, either of

i ieti ) ta are fig-

*Over thirty varieties of lateral lobes of Cetonia aqura g

ured by Curti (Entom. Mittelungen II, 1913, No.' 11, p. 340) from

various localities. It would be of interest to know if an equal amount
of variation existed in the internal sac.



new forms or of distribution; the botanists and entomologists
have still much to learn in those directions, and a fuller knowl-
cdge will lead to a Dbetter understanding of the phylogeny of
the various groups; that such added knowledge will change
the aspeet of our fauna and flora is exceedingly unlikely.

Norr.

The following new Nesosydne has been found by M P.
I1. Timberlake since the completion of the above:

Nesosydne lobeliae sp. n.

& Brachypterous; antennae reaching to about middle of clypeus,
first joint more than half the length of second; median frontal carina
furcate at extreme base or only thickened over that area; length of
vertex about twice the width; hind legs considerably longer than
body, first joint of tarsus longer than other two together, spur nearly
as long as first tarsal joint, narrow, with 12 teeth on hind margin.

Brown or fuscous brown, carinae of head and thorax, clypeus,

and ventral surface of thorax lighter, base of abdomen and line
along dorsum lighter. Tegmina hyaline, tinged with light brown,
ve:ns darker with minute granules bearing black hairs; a dark fus-
cous spot at apex of subcostal cell and another at apex of clavus,
Pygophor broadly open, similar to N. sharpi; anal segment also

lexs

very similar to that species, but the spines forming a broad, flat
process at each ventral corner with a small spine at apex; styles
very like those of N. wailupensis, but slightly shorter and broader;
aeadegus thin, tubular, slightly curved upward, a row of small spines
from dorsal point on apex across left side to a ventral point about
middle, another similar row on right side with the spines larger and
extending more basally, the last three spines along the ventral surface.

Length 3 mm.; tegimen 2 mm.
@ Similar to male,

Length 3.5 mm.; tegmen 2.4 mm.

Hab. Oahu, Kaumuohona ridge, Koolaun Mountains, on
Lobelia hypolewca 1hd.  One male and a series of females
(P IL Thwberlake, April). Type in coll. T. S. P. A. Exp.
Sta.

This species comes next to N. wailupensis.
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TABLE NO. 1.—(Continued.) TABLE NO. 2.
Total Species in Each Island.
o E . = Islands— Leialohae. Alohae. Total.
slzlel 8= ¢ KAUBL oo veoee e e 7 5 12
Slgl £ 85182 OANU .+ eoeeeeee e 12 30 42
— B S A e MOLOKA o v vvveeeeireenneeeaeeeeeee 2 5 7
o I Lanal oot 2 3 5
Negorestias ’ MATL oo e et 2 9 1
i | HAWAIL o oveeee e e e 7 13 20
filicicola ... ... .. ... . il X i . ‘ - - -
nimbata ... e e X, ‘ 32 65 97
. ' | !
Dictyophorodelphax ! ! Single-island Endemism.
il i | | ;
mirabilis ... o e bx i R Islands— Leialohae.  Alohae. Total.
Necosydne | ga}lllai .................................. Z 21 3€93
i i i ahl ......o...n F R 2
T e < | x r MOLOKRL v v eeeeev oo aeerenee e 1 3 4
TUDESCENS v i iier i eeiniannns e X J § Lanqi """"""""""""""""" 1 1 2
koae-phyllodii ................... X Maul oo 2 7 9
psetdo-rubescens . .............. o X HAWAIL ovvve et 4 8 12
swezeyl ... ... .o i, X ‘ —_ — —
ATICEDS .\ uveerveeriaeee e ik X 1 44 65
pele ... ‘\ X . .
oahuensis ...........cciiiiiun... ] X e Two-island Endemisn.
cyrtandrae ....... ...
gouldiae ............. S R R Islands— Leialohae. Alohae.  Total.
nephrolepidis ................... U D 3 D B B Kauai+0ahu ....ooiieeniier e 0 1 1
blacl?urm e e e e X “ LMolokai ... 1 0 1
PETKINSI vovevveiiiiinnenas T olanal ... 0 0 0
WallUPenSsiS .« ovu s s X | o € EMARL weee e 0 0 0
DIDLUIE et Lol x x| € FHAWAL v enreeeiee e 0 0 0
chambgrm X Oahiu-+Molokal ........vovveneii 0 1 1
gsg(t)lll‘géis ........................ X |.... ” +Lanqi ........................... 1 0 %)
anaway: | x x LT R S NHEHONNNE Y ;
igcg;nmoda ...................... ol X . Molokai+Lanai ..o g (1) g
ahl ... X X “ MAUL e e iieeai s )
raillardiae ... R X “ i{*_awaii ......................... 0 0 0
ip?r.noeicola .................... X | X X Lanai +Maul ........... s 0 0 (1)
alia oo N X b : © L HAWAIL e 0 1
glffar'dl ........................ X 1 Maui4+Hawail ...... .o . 0 0 0
montis-tantalus ................. X | | _ — —
SHAIPL i ee e e X N 4 5 9
rocki ........... e e, X ’
MOBHCOLA v X Three-island Endemism.
aleakala e
la e e X
argyroxiphil .......... ... ... .. b | X Islands— Leialohae.  Alohae. Total.
nephelias ....... .. cvuviinn. . x . .
Procellaris .. ononoo D R ‘S . Kauai+Oahu-tHawail ...........cvveens 1 2 3
umbratica B, /I B .. o .
hamadryas X X Five-island Endemism.
alustris ........... e o .
gubigenz ................ § Islands— Leialohae. Alohae. Total.
imbricola .....ccoiiiiielL, R R el .‘ .' X Kauai-}-Oahu—l—Lanai+Maui+Hawaii e 0 1 1
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@?
Norte:—TFigs. 1 to 56 all drawn to same scale; figs. 57 to 67 all / ﬁ__‘—;/—’\/\ m
to same scale; figs. 68 to 77 and 79 all to same scale. / 4’ 26
@ .
Ieialoha naniicola, aedeagus. 5 @::/ﬂ §
“ lehuae, aedeagus. % /5
27

oahuensis, aedeagus.

AV}

ohiae, aedeagus. —

hawaiiensis, aedeagus, N
5 “ kauaiensis, aedeagus, <ﬁ\ . /6 ﬂs
7. Nesodryas giffardi, aedeagus.

8

e

elaeocarpi, aedeagus. <

9. “ eugeniae, aedeagus. =

, S ° . a (.. /7
10. o dodonaeae, aedeagus. Y 29
11, - ) -

dryope(?), aedeagus.

12. b fletus, aedeagus. C—~
AR T

13. “ gulicki, aedeagus. /8 \/

14. “ bobeae, aedeagus. (Q\Ca : 30

15. “ maculata, aedeagus, 6 .

16. - freycinetiae, aedeagus. \Z/. 5 /9 "‘"ﬁ\L

- . —~ -,

17. Aloha ipomoeae, aedeagus.

18. ¢ myoporicola, aedeagus, ) % 3/

19, plectranthi, aedeagus. 7 e /
20. “  kirkaldyi, aedeagus. /“\_j 20 38 =
21. “ . Y

swezeyi, aedeagus.

o~
22, ‘ wailupensis, aedeagus. 8 é"‘ =

23. “  flavocollaris, aedeagus. @ S
24, “  LKaalensis, aedeagus. @ 2/ 33

25. “ campylothecae, aedeagus. 9 ,/‘4&
26. b dubautiae, aedeagus.

27. ‘“artemisiae, aedeagus. C;\\ 2 Qﬂ""’r—)
28. Nesorestias filicicola, aedeagus. 2 34—

29, ¢ nimbata, aedeagus. \//%__ﬂ‘ 3

30. Nesosydne rubescens, aedeagus. % /0 2 W

31. koae-phyllodii, aedeagus, N
32. “ koae, aedeagus. -z/ @v
33. ‘ swezeyi, aedeagus. // 35

34, “ pseudo-rubescens, aedeagus. ’\\{ 3 6
35. “ anceps, aedeagus, 24’\/\/ R

36. " pele(?), aedeagus. ﬂ

37. “ oahuensis, aedeagus.
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38. \'esosydne cyrtandrae, asdeagus.

39. gouldiae, aedeagus
40. « nephrolepidis, aedeagus.
41. o blackburni, aedeagus.
42, o perkinsi, aedeagus,
43. o wailupensis, nedeagus.
44, ‘“ chambersi, aedeagus.
45, o pipturi, aedeagus.
46, * osborni, aedeagus.
4T. “ incommoda, aedeagus.
48. ‘ cyathodis, aedeagus.
49. “ leahi, aedeagus.
50. ‘ raillardiae, aedeagus.
5l-a “ ipomoeicola, aedeagus.
b ‘ “ aedeagus.
c ‘ “ aedeagus.
52. e halia, aedeagus.
53.-a “ sharpi, right side, aedeagus.
b “ “ left side, aedeagus.
54. “ giffardi, aedeagus.
55. “ montis-tantalus, aedeagus.
56 e rocki, aedeagus,
57. Nesodryas elaeocarpi, full view of pygophor.

o
s

fletus, full view of pygophor.
59. “ giffardi, left genital style.
60. ¢ eugeniae, left genital style.
61. “ bobeae, left genital style.
62, “ dryope(?), left genital style.
63. Aloha kirkaldyi, full view of pygophor.

Y, 63
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Aloha campylothecae, three-quarters view of pygophor.
Nesosydne sharpi, three-quarters view of pygophor.

« wailupensis, three-quarters view of pygophor.
cyrtandrae, side view of right style.
swezeyi, full view of pygophor,
cyrtandrae, three-quarters view of pygophor.
blackburni, full view of pygophor.

b ¢ “ side view of right style.
H rocki, full veiw of pygophor.
b “ “ side view of right style.

gouldiae, full view of pygophor (right half).

perkinsi, full view of pygophor.

giffardi, full view of pygophor.

Leialoha naniicola, full view of pygophor.

Nesorestias filicicola, full view of pygophor (right half).
“ nimbata, full view of pygophor.

Nesosydne pele, three-quarters view of styles.
“ nephrolepidis(?), full view of pygophor.





