ANNUAL ADDREsSR.®

Observations on the Sources of Hawaiian Encyrtidae
(Hymenoptera).

DY P. I. TIMBERLAKE.

In 1901 when Ashmead published his deseriptions of the
Hymenoptera Parasitica of the Ilawaiian Izlands in the Fauna
Mawaitensis, Vol. 1, Pt. 3, only five species of Eneyrtidae?
were known to ocenr i these Istands.  Of these one species
was deseribed by Cameronr in 1856 from a specimen collected
by Blackburn.  This species, Kucyrtus tnsularis, belonging
apparently to the new genus Bothricucyrius.® has not been
found sinee and is preswmably an inmigrant species that failed
to become established.  Two other spectes deseribed as new are
apparently endemic and may be known in the future as
Eehthvogouatopus wmolokaiensis and Nescueyelus haalae, having
been wrongly referred by Ashmead to Microterys and Adelen-
cyrtus respectively.  The fourth species 1s considered to he the
common Lucyrtus tufelic (Embleton) inecorreetly identitied by
Ashmead as Kueyrtus fuscus (Howard) and now known to be
nearly cosmopolitan. .\ Tfifth species not mentioned by Ash-
mead was deseribed in 1898 hy Dr. Howard as Blepyrus mars-
dent, and whieh 1 have recently svnonvmized with Blepyrus
weaicanus Toward.

In 1907 Mr. Swezey pnblished his observations and figure
of a small Eneyrtid, under the name of Ageniaspis species,

which he found parasitizing the lavvae of Odynerus wigripennis

*The President being absent in Army service, the Vice-Fresident gave
the Annual Address.—[Ebp.]

11In the sense used here the Encyrtidae include only the group known
as the Encyrtinae by most modern writers, to the exclusion of the
Eupelmidae, Signiphoridae and Aphclinidac which have been associated
with the Encyrtidae by some authorities.

2 The new genera and species mentioned will be described in an
appendix to this paper.

Proc. Haw. Ent. Soc., 1V, No. 1, June, 1910.
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(Holmgren).? This and another very similar species, both
apparently endemic, max be known as Coelopencyrtus swezeyi
and odyuner: Timberlake.

In his supplement to the Hymenoptera of the Fauna lHa-
waiiensis, Vol. 2, Pt. 6, published nine vears after the appear-
ance of Ashmead’s work, Dr. Perkins added nine species to
the list, and in 1912 deseribed Echthrogonatopus hamwaiiensis
as a new endemie speetes.

During the following vear, 1913, Mr. Fullaway deseribed
three new species from these Islands and records abomt five
other nmmamed species whicli had not been noted previously.”
In 1914 he recorded still another species taken on Laysan Isl-
aud under the nawe of Ketroma speeies.  This preves to be a
NXanthoeneyetus, elosely allied to two other species taken on
Oahu, and will be deseribed later as X laysancusis.  One of
Fullaway's species, (A pentelicus kotinskyr, proves to be the male
of the species previously recorded wnder the name of Micro-
terys flacus, and as there are slight but constant differences to
separate 1t from Howard® species, 1t may be known hereafter
as Microterys kotinskyt (Fullaway). It is possible that the
true flavus 18 also established in the Islands, as I have seen a
pair collected by Koebele on Hawaii.  Mr. Fullaway also con-
fused two speeies under his A phyens tevryi. one of whieh I
have made the type of the genus, Pseudococcobins.  His snp-
posed male of terryi proves to be another species of Nanthoen-
cyrtus which may be known as N, fellawayl Timberlake.
With these corrections we find that twenty-five species of En-
eyrtidae have been recorded from the Islands np to the present
time.  In the last few vears several other speeies have heen
collected or identified from earlier material so that now some
forty-odd species are known to ocenr, or at least to have been
collected here once, sinee the list ineludes two immigrant or

3 Hawailan Sugar Planters’ Experiment Station, Ent. Bull. 5, p. 32,
pl. 6, fig. 6.

4+ Hawailan Sugar Planters’ Experiment Station, Ent. Bull. 11, p. 17,

5 Ann. Rep. Hawaii Agric. Experiment Station, for 1912, pp. 26-28;
and Proc. Haw. Ent. Soc., Vol. 2, No. 5, p. 281.

6 Proc. Hawaitan Ent. Soc.. Vol. 3, No. 1, p. 21.
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introdueed species and possibly three or four which apparently
failed to become established.”

Sovrces oF THE Hawaray Excyrrmipak.

The family is represented in the endemic fanma by species
belonging in at least five genera, of which _tuagyeus Tloward
has about a dozen to fifteen speeies falling in a rather diztinet
group almost worthy of generie distinetion.  Nanthoeneyvtus
Ashmead has three or possibly more species, none of thew hav-
ing been hithertofore described and only one recorded wnder
the name of Ketroma species.  Echthrogonatopus Perkins has
at least three species, K. hawaiicnsis Perkins, E. wolokaiensis
(Ashmead) and one undeseribed. The two remaiaing genera
are represented by one or two speeies each, and ave of unusnal
interest becanse of the struetnral pecubarities in the male sex.
The first of these interesting and probably  wholly endemne
genera iz Coelopeucyetus Timberlake with two species parasitie
in the larvae of Odynerus, one of which as already stated Mr,
Swezey has noted and figured under the namne of _lyeniaspis
species.  The other genux and species is Nesencyrtus kaalae
(Ashmead), of which Dr. Williams has reared a lavge series
from the larvae of Nesoprosopis pubescens Perkins taken tfrom
an old rotten log near the Voleano House at Kitauea, Hawaii
in Febrnary, 1918,

The immigrant and introduced speetes belong in about
twenty genera and have come mostly from the Oriental and
Aunstralian regions appavently, althongh at least three were
introduced from North Ameriea, these being {lelegonalopis
pseudoplanes Perkins, Sarowotim awmericcnum  Perkins and
Aphidencyrtus schizonewrae (Ashmead).  Cameron’s species
Bothriencyrtus tnsiudaris i< of uneertam origin althongh jnde-
ing by the deseripttion it seems to be an ally of Botheieneyrius
planiformis (Howard) of California, which ix the type of
thizs new genus.

7 These four species are Bothricucyrtus insularis (Cameron). Homalo-
tylus flaminius (Dalman). Microterys flazus (Howard) and Compericlla
bifasciata Howard.
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The following speeies arve assumed to have come from the
Oriental, Polynesian or Australian regions, judging from their
known distribution, the range of their elosest allies, or the dis-
tribution of their hosts or food-plants of the hosts.  Blepyrus
mexeeanus Howard, althongh deseribed originally from Mexieo,
Texas and the Hawaiian Islands, T have seen from Manila,
Philippine Islands, and My, P. Van der Goot has informed
me that it also occurs in Java. Its host, Pseudococcus virgalus
(Cockerell) is known from Mauritins, Ceylon, India and the
Philippine Islands and undoubtedly has a wide range through-
out the Orient, whence it was probably introduced together
with its parasite into the Hawailian Islands as well as into the
warmer parts of Ameriea.

Pawridia peregrina Timberlake, a somewhat close ally of
Blepyrus, is the species recorded by Mr. Fullaway under the
names of Anagyrus species and Encyrtus speeies parasitie on
“Pseudococcus citrt”” 1 have studied specimens of this species
colleeted at Aniov, China, by Mr. C. P. Clausen, in Fiji by
Mr. Muir, in California by Mr. H. S. Smith, and have also
seen the characteristic wing mounted on a slide with another
Eneyrtid from Manila. Philippine Islands.  Tts host, Psendo-
coecus kranlmiae (Kuwana)® was deseribed from Japan and is
presumably of Oriental origin. This parasite may have heen
brought in with its host from the Orient years ago, or possibly
it was introduced from China by Compere in about 1908.

Tanaomastie abnormis (Giranlt) was first introdueed and
liberated in large numbers about Tonolulu during the winter
of 1915-1916, and additional colonies were turned ont later.
Tts establishment was considered doubtful for a time bhecause of
the usnal scarvcity of its regular host, Pseudococens krauhniae
(Kuwana). Recently, however, it has shown its adaptability
to local eonditions, as Mr. Rosa has reared a few speeimens

§ This is the species referred to in the literature on Hawaiian Cocci-
dae as Pscudococcus citri, but 1 have recently discovered that our species
is really P. kraulmiae (Kuwana), in accordance with the distinctions
brought out by Ferris (The California Species of Mealy Bugs, Stanford
University Publications, University Series, 1918, p. 37. 45. pl. 1, fig. 8).
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from Pseudococcus vivgatns (Cockerell), collected 1 Nevem-
ber, 1918, on the gronnds of the Sugar Planters™ Expesiment
Station.  The species has thus hecome extablished from nate-
rial received from Califormia. whither it was hronght original-
Iv from Sicilv. It seems doubttul that the speetes 1= endemie
in southern Europe, however, for its present known distribn-
tion is becoming cosmopolitan. My, J. R. Horton has in-
formed me hy word of mouth that the species ocenrvred
Lonisiana before its mtroduetion into California (the deter-
mination, I believe, being by My, Girault), and | have pre-
viously recorded the species from Okitsn, Japan. It 1z now
wy good fortune to he able to add DBrishane, Queensland. to
its known distribution, from specimens colleeted by the late
E. J. Voster.  On the whole, therefore. | am inelined to he-
lieve in ats Orviental, or possibly MAustralian origin, instead of
Sonth European.

Fneyrtus infeliz (Embleton) is now known to be widely
distribnted over the world and probably has followed itz host.
Naisselia hewisphacrica (Tarvgiom Tozzetti), into most regions
where the latter has penetrated. It would be impossible now
to point ont the original home of cither the parasite or its host
with exactitude, yet I believe this must have lain somewhere
im the tropies of the Old World and probably in the Astatie
region.  In addition to the Tocalities recorded in the last nmn-
ber of our Proceedings from which T have seen this species,
I have identified the species since from Rewa, Fiji (F. Muir) ;
srishane, Queensland (K. J. Vosler): Tutnila, Samoa, near
center of island (I C. Kellers) : and Manila, Philippine
[slands (Geo. Compere).

A second species of Encyrtus, very closely allied 1o . hi-
color (Howard) but distiner in its much darker coloration
and longer heard on the cheeks, has been present in the local
collections for several vears.  Thix species; which may be
known as Kneyrtus barbatus Timberlake was collected in [ono-
Iulu by Alexander Craw in Maveh, 1905, his speciiens having

heen reared from Saissetia hewisphaerica on ferns, and more
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recently Mr. Fullaway has reared a series from Saissetic nigro
(Nietner) on ferns at Homolulu. Barbatus has been collected
also by Mr. Muir at Pekalongan, Java, and on Larat, and by
Compere at Manila, =0 that it presumably was bronght here
from some part of the Orviental or Indo-Malayan region.

[n the colleetion of the Board of Agriculture and Forestry
there is a single speeimen of Homalotylus flaminius (Dalman)
collected years ago on the Island of Oahu by Koebele. In a
reviston of the species of Homalotylus, which [ hope will he
published soon i the Proceedings of the U. S. National Mu-
seum, I have referred all forms of the fluminius type from
Furope, Africa, \sia, and Australia to one speecies, to which
our local speeimen belongs rather than to the North American
species. It is therefore likely that the species was an acei-
dental introduetion from the Orient or Australia, and as it has
not been found in recent vears it apparently failed to become
established.

Quaylea aliena Timberlake 1s another species which 1 be-
lieve originated in the Old World and possibly in Australia.
It is very closely related to a species commmon in California
which has been deseribed vecently by Mr. Giranlt as Cerchysius
whittier: and which is the tvpe of my new genus Quaylea.
Quaylea whittieri is the same species, 1 am almost positive,
which Ashmead called Hewencyrtus eraiwii but did not de-
seribe, although it has been mentioned in the literature several
times nnder that name by lsaae, Berlese and Silvestri; and
under the name of Cerchysius speeies by Prof. I J. Quayle
and myself.  If, as 1 suppose, it is the Hemeneyetus erawii
mentioned by Berlese and other writers it wus purposely intro-
dueed into California from Australia as a parasite of the black
scale, Naissetia oleae (Bernard), althongh it has zince proved
to be a hyperparasite.  Our local species, being closely allied
and having the sane habits, probably also eame from Anstralia
or some part of the Orient. It was recorded by Fullaway in
1913 as Hewmeneyrtus species, and possibly also under the name

of Eneyrtus species on Naissetia hemisphaerica and (oceus
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vividis (Green). It has been reared at Honolulu from <everal
Coceids as a parasite of Seulellista cyawea Motschulsky and
Tomocera californica Howard.

Aniong our mmgrant Encyrtids arve two species of o phy-
cus which have escaped being recorded hithertofore.  The niost
common speeies s Aphycus alberti Howard, which was de-
seribed from Sydney, New Sonth Wales, and has since been
recorded from Southern Califormia.  As it is parasitic in the
widely distributed  Coccus hespevidhan Linné, and in closels
allied species, it presumably has a much wider distribuntion
than is known at present, and it= place of origin will hardlv
ever be determined exactly,  Without mueh question, however.
1t originated somewhere 1 the warmer regions of the Old
World and not necessarily in Australia, whither it may have
been introduced as well as into these Islands and California.
Alberti has been found here only reeently, as apparvently the
first specimen was reared by Mr. Swezey from Coccus lovgulus
(Donglas) on velvet bean from the Experiment Station
gronnds in Oectober, 1914, The other species = A phycus clarvi-
ger  Timberlake, described  tfrom  Auckland, New  Zealand.
Nothing 1= known of the habits of this species but as it i< a
close ally of albeeti it may have similar habits.  The local
record is hazed on a pair of speciinens collected by the writer
on a side spur of the main ridge leading up to Mt. Lanihuli.
Oabu, on Septcmlvé]' 3, 1916, Three specimens were =ecn
rinning about on a slender withe of a species of Kadua, one
of which leaped away before it could be captured.  The Kadua
twig and surronnding shrubbery were carvefully eramined for
the host of these parasites, but no coceids of any kind were
discovered.

Micvolevys hotinsky: (Fullaway) aud . flarus (1oward)
are species of almost certain Oriental origin. Nolinshyl is very
closely allied to flavus which has been recorded from Cevlon
and which T have seen also from Japan, as well as other spe-
cies nearly identical from Iiji and the Philippine Islauds,
Our collections of Microterys from those parts of the world.
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however, are much too meager to shed much light on the dis-
tribution, interrelationships and possible intergradations of the
species or forms allied to flavus.

Aphycomorpha arauvcariae Timberlake was reared first in
July, 1906, by Mr. Kotinsky from Eriococcus aravcarias Mas-
kell collected on the grounds of the Board of Agriculture and
Forestrv at Honoluln, his rearing being represented by four
broken specimens. More recently Mr. Fullaway has reared a
small series from the same locality and host, and I obtained a
few specimens from the Moanalna Gardens in May, 1918, .\s
the host and food-plant of the host in this case are both of
Australian or New Zealand origin there can be but little doubt
that the parasite alzo was derived from that part of the world

Comperiella bifasciata oward was introduced at Honolulu
i 1908 from the Orient, presumably from China, as noted by
Kotinsky in the Hawaiian Forester and Agrienlturist, Vol. 5.
p. 148, July, 1908. A single specimen, however, was reared
before that time n August, 1905, by Kotinsky from an Aspidi-
otus on Bombar ceiba.  The species has never been taken since
and itz establishment here is therefore doubtful. It was ve-
corded by Fullaway as Cerapterocerus species on Aspidiotus.

Anicetus annalatus Timberlake has been established in the
Islands apparently for a considerable period of vears, as it is
widely distributed on Oahn and Kanai. It is nevertheless
rarely taken and the specimens in the local collections are few
in nuniber.  The carliest specimen that I have seen was reared
by Mr. Fullaway, April 25, 1912, supposedly frem Suissetia
hemisphaerica (Tarvg.), but this host record is probably incor-
rect as all the subsequent reared specimens have come from
Encalymnatus tessellatus (Signoret). T hardly question the
Oriental origin of annulalus although no specimens from that
part of the world have come to hand. The genus, moreover.
seems to have originated in the warmer parts of the Old World.
as the three species described previously by Howard and Gi-
rault were collected in Ceylon, China and Queensland respeet-
ively.
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There are also two speeies of Eneyrtidac parasitic on Psen-
dococcus saccharifolii (Green) in the Islands, which were al-
most unguestionably brought in with their host.  Neither of
these parasites have been found elsewhere, but as their host
has a known distribution in India it seems likely that both
Coceid and parasites were introduced in importations of sngar-
cane from some part of the Orient.  The more abundant one
of these parasites, Pscudococcobius feveyl  (Fullaway), has
heen found on Iawait, Maui and Oalm and probablyv oceurs
on Kanai, as it is apparently distribnted thronghont the Isl-
ands wherever its host iz found. The other parasite, Nau-
thocueyrtus fullwwayr Timberlake, 12 muneh raver, and T have
seen ouly fwo female specimens.  One of these, which may
have been the type of Fullaway's deseription of the supposed
male of ferryl, was found in a vial withont data together with
specimens of terryi.  The second specimen was reared from
material of itz host collected by Mr. Swezey in \ugust, 1916,
at Pahala, Hawan.

Adelencyetus odonaspidis Fullaway is a species of which
we have no direct clew as to its place of origin.  Tts host, Odo-
waspts cuthae Kotinsky, has not been found elsewhere, but
its food-plant, ('yuodon dactylow. is known to be iudigenons in
the warmer parts of Iurope and Asia although now spread
thronghout the world. It is quite possible, therefore, that both
host and parasite may some time be traced back to some part
of the Orient, althongh theyv wmayv have rveached the [slands
from some intermediate station.

Coneerning the origin of at least two other species of ounr
Enevrtidae we have as vet even less knowledge. . luagyrus.
which 1s represented in the endemie fauna, has also one or
possibly two, introduced speeies. One of these, the large hrown
species with black antennae, which may he kuown as cAnagyrus
wigricornis Timberlake, does not scem to have heen recorded
hithertofore. It is widely spread on Oahu in both the lowlands
and monntains, and [ have seen specimens from Kanai.  Ir

has therefore been in the Tslands for a considerable nmmber of
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vears, although the earliest specimen I have seen was taken by
Mr. Swezey as late as March, 1910. The species undoubtedly
has a wide range of hosts, and probably parasitizes mauny of
our endemic speeies of mealy bugs. I have reared it from
Pseudococcus gallicola and montanus Ehrhorn, and have found
it associated with Trionynns tnsularis Ehrhorn. T have also
reared 1t experimentally from the introdnced Pseudococcus
longispinus (Tarvgiom Tozzetti) and P. lounsburyr Brain, and
in the Board of Agriculture and Forestry colleetion is a series
of speeimens reaved by Mr. L. V. Lewis from Ripersia pal-
marwm Khrhorn.  Perkins in his supplement to the Hymenop-
tera of the Fauna Hawaiiensis claims that one or two species
of Anagyrus were introdueed hy Kocbele but gives no particu-
lars as to the time of introduction or the sonrce of the material.
Nigricornis. therefore, possibly may have been introduced by
Koebele although we have no definite proof in the shape of
preserved material or written records. I have seen a similar,
closely allied species collected by Mr. Mnir in Fiji, which is
the only clew to the origin of nigricornis that 1 can suggest

In 1913 Mr. Fullaway recorded another species of Anagy-
rus as Fucyrtus species with banded antennae which T have
named Anagyrus swezeyi. His host record, however, is incor-
vect, as this species 18 parasitic only in Zriowymus insularis
Ehrhorn so far as known, and there is no possibilitv of its
being parasitic in Naissetia. This parasite is common through
the lowlands of Oahu, and I have seen specimens from Lihue,
Kauai, and Lupe Ditch, Mani. Most likely it is present also
on the other large Islands, as no effort has been made to dis-
cover its distribution ontside of Oahu. I am inchined to be-
lieve that it has been present in the Islands for many vears
and it may possibly be endemie sinee it is mueh more closely
allied to the mnquestionably endemie species of Auagyrus than

is nigricornis. and resembles them in many particulars,
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MEeaxs or IxTropverios oF IaMicraxT SPECIES OF
Excyrrivae.

There are published records of the intentional introduction
of only two of our Hawaiian Encyrtidae, namely Tauaomastic
abuorniis (Givault) and Comperiella bifasciata Howard, the
latter of which was found here before its hiberation but has not
been seen sinee. The introducetion of Paracopidosonopsis trin-
catella (Dalman), and a Chaleaspis species has heen reported
npon also by Koebele and (‘raw, but neither of these parasites
has been recovered. 1t is probable that Adwagyrus wigreicornis
Timberlake was introduced by Koebele, and Pawridia pevegrina
Timberlake may have been brought from Clina by Cowmpere
although we have wo definite mformation on these introdue-
tions. As far as we actually know none of our other Encyvrtids
was intentionally mtroduced. and probably mnost of them ar-
rived in 1mportations of plants before the days of striet quar-
antine. A phidencyrtus schizoneurae (Ashmead) might have
been brought in importations of cabbage or other vegetables
from California, and i faet Mr. Fullaway has mformed me
that several of our Aphidid parasites and hyperparasites were
mtentionally allowed to escape from material received here in
such a manner. Two others of our Enevretidae. Helegonitopus
pseudophaves Perkins and Saronotum awiericanwn Perkins,
which are parasites of Dryinidae, were probably either acci-
dentally or perhaps intentionally liberated. through ignorance
of their true nature, from material sent to Honolulu trom
Ohio by Koebele in 1903, They are both known fo have heen
reared at Honoluln from the Ohio material, and as they ap-
peared in the cane fields a few yvears later it seeins probable
that they were introdueed at that time.

Ams x rue EstaBuisiutmexT or InsieraxT Srecies
or Excyrripae.
When an emigrant species of parasite reaches a new
region it is of course a prervequisite for its establishment that
it finds its customary host or one related c¢losely erough to aet

as a substitute. A1l Encyrtidae o far as known ave i ternal
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parasites,” and some are notable for the peculiar adaptations
to thetr host during their larval life. The habits of species
throughout the whole family may in fact be considered highly
specialized 1n regard to their host relationships. Many species
indeed so far as we know seem to be confined exclusively to
one species of host and may be called wmonoxenotic in habit.
Others are known to attack and successfully parasitize two or
more species of hosts generally belonging to the same or closely
allied genera, and these parasites may he cited conveniently as
polyxenotic i habit.

Among onr immigrant species of Encyrtidae we know rath-
er definitely that Adelencyrtus odonaspidis. Anagyrus swezeyt,
Aphycomorpha avavcariae, Blepyrus mexicanus, Pawridic peve-
grina, Pseudococcobius terryi and Nanthoencyrtus fullawayi
arve all monoxenotic. With the possible exception of Pauridia
pereqrina all of these species were introdunced quite likely con-
currently with their hosts, either at the first or subsequent ar-
rivals of the latter in the Islands, and their establishment here
was on that account more easily accomplished.

Anagyrus nigricornis, Aphidencyrtus schizonwewrae, Aphy-
cus alberti, Comperiella bifasciata, Encyvtus infelix and bar-
batus, Helegonatopus  pseudoplhianes,  Micvoterys kotinskyi,
Quaylea altena, Saronotwm americannm and Tancomastic ab-
normis are apparently all polyxenotic in habit. The estab-
lishment of such of these as were purposely introduced un-
doubtedly was aided by this habit, and this was true probably
of most of the other species. Some of them presumably were
hrought in concurrently with the host or hosts which they now
attack, but this is not necessarily true of all, and in fact can
not possibly be true of some.

Peculiarities in the life-history and habits of parasites may
also play a large part in aiding or hindering their introduction
and establishment in a new environment. Thus Pauridia pere-
grina and Blepyrus mezicanus are known to deposit their eges

9 The only exception is Aphycus hesperidum which Mercet claims is
an external parasite of Chrysomphalus dictyospermi var. binnulifer, but
I am strongly inclined to believe that the record is based on an error
of observation.
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in newly hatched lavvae of their hosts, and Blepyrus indeed
apparently never attacks the later stages although issuing from
nearly full-grown hosts. It is at once obvious that Coccids in
their earlier stages might more easily escape the attention of
the careful plant-grower or tmporter and thus be allowed to
hecome established 1in a new locality. If some are parasitized
the establishnent of both host and ]nnqtc is thus accomplished
at the same time.

Parthenogenesis has also played a large part without wmuch
doubt in helping the establishment of certain of our immigrant
species. \s a general rule it may be stated quite confidently
that all Encyrtidae, and for that matter most if not all Chalei-
doidea, 1m =0 far as their habits have heen investigaied, arve able
to reproduce parthenogenetically under stress of necessity.
Probably most species of Eneyrtidae produce only males when
the reproduction is parthenogenctie, and in case of the usnal
method of reproduction they produce in different species a
vaviable proportion of both males and females.  Before study-
ing the habits of owr local species 1 liad never verified the
-existence of any other method of veproduetion among the
FEueyrtidae, and was surprised to tind that certain of our spe-
eies are regularly thelyotokons in reproduction.  In Adelencyr-
lus od(mu.s[mhs' Blepyrus mexicanus., Eneyrtus infeliv, Pau-
ridia )(’?(‘1[”(4( and Saionoluwe wnericanwm thelyvotoky s the
regular means of reproduction and wales ave rarely produced.
being in faet entively nnknown in case of .ldeleneyrtus and
Naronotuwm. [ have vearved the Pawridia through many genera-
tions without finding any males, and have in faet scen but a
single male reaved by Mr. Ehrhorn several vears ago. I have
likewise rearved Blepyrus through several generations and was
able to find males of this species only by examining some bean
vines at the Sugar Planters’ Experiment Station at a time
when both hose and parasite were munsnally abundant.  Of
Euncyrtus infeliz T was fortunate enongh to vear a single male
in a small series obtained in 1916, and this is the only wmale
specimien that T have seen out of numerous specimens examined
trom various parts of the world. Miss Embleton in her work
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on this species states that the males are excessively rare, only
one occurring to abont a thousand females. The existence of
this habit of thelyotoky is obviously a great advantage to a
species 1nvading a new region, since it might become estab-
lished under favorable conditions from a few females or even
from a single specimen. Conversely the arrhenotokous habit
of reproduction may act disadvantageously before a species is
well established, since the rapid dispersal which nsually takes
place will tend to increase the difficulties of the sexes finding
each other, and thus restrict the necessary fertilization of the
females.

In conclusion we may snmmarize our knowledge of the
local Eneyrtid fauna somewhat as follows: The endemie
fauna is represented by five genera with about twenty to
twenty-tive species.  Eighteen genera of introduced Encyriidae
have heen recognized already, with two or three species as vet
unworked which may raise the number of genera to about
twenty. The source of three species is undoubtedly North
American, and the rest of the immigrant species presumably
have arrived mostly from the Australian, Polynesian or Orient-
al regions, althongh we have no very definite clews to the
origin of several. At least two and possibly four species hav-
ing been collected vears ago but not recovered since are prob-
ably extinet in the Islands.  Only two species arve definitely
known to have been introduced intentionally, although scveral
others may have been as the records of early introduetions are
fragmentary.  About seven of the immigrant species arc mo-
noxenotic and eleven others are polyxenotice, the former having
heen introduced presnmably concurrently with their hosts, the
latter not necessarily so.  Peculiarities in the habits and life
history have had some influence on the introduction and estal:-
lishment of the IHawaiian Eneyrtidae, since oviposition in the
carlier stages of the host, thelyotokous reproduction and the
polyxenotic habits of certain species are obviously advantageous
in the dispersal of the species into new regions.



