... New Contribubions o c.. jyiciiuy G Sydtematics
G Twlt of the [irldae with introductory remarke ¢l the plylijcay iy
the fezQliz of Heteroptora. . By 0. M. Router. -~

(icta Sec. Lci. Yennlcae -4

YI. The parts of the body of Heteroptera in phylogenetio and systematic
reapects.,

Before going over to a thorough discussion of the phylogeny of Heteroptera fami-
lies and to a presentation of my views which deviate from those of previous authors,
I find it necessary first of all to examine the characters which the different body
parts of Heteroptera have offered the authors as a basis for their systematic presen-
tations with reference to their importance in respect to this matter as well as to
point out some such characters which have not yet been used for systematiocs.

First, as for the head, its structure is so extraordinerily varying that the
differences in this — 1T we disregard the remarkable structure of the Pantatomoideae—
at most can serve as characters for separstion of individual families. Perhape it de-
serves to be noted here that one fact, namely the position of the oral opening, possi-
bly is not without phylogenetic significance in certain cases. As is well-known, Zet-
terstedt und already (1828) divided the Hemiptera into two great phalanges, Fronti-
rostria and julaerostria of which the latter (* Homoptera) is charscterized by "ros-
trum cular or pectoral and rising from the lower part of the head (sub-gula)", the for-
¥ mer (=deteroptera) by “rostrum {rontal and rising before the apex of the head". Blan-
B chard in 1852 had also used the position of the oral ojauing as the basis for his divi-
‘ sion of the Heteroptera intu Prostowophora and Hipostomophora, but differsd from Zet-
terstedt in that he referred to the latter not only the Homod era but also a few
Heteroptera (the Ochteridae, Nerthridae, Notonectidae, and Corixidae). Such an arti-
ficial division will certeinly find no supporters. Schinedte hel empnasized the fact
(Some new principal prorositions on the morpholozy and syctenatics ol Rhynchota,
18694242) that fr-m the Reduviidae, whose rostrum proved to be a direct prolongation
of the head, to the Cicadaria, in which it lies close to the prosternum, a whole serlies
of gradual transitions is to be found by way of the water bugs and o few land bugs,
end thet the position of the rostrum depends entirely on whether tne front le more or
less recurved ventrad., As the real basic difference between Heteruvprera end Homop-
tera, on tre other hand, he mentioned the circumstance that in the former the genae

3 dare free from the front coxse, in the latter they are hollowed out for recention of

%’ . these. These statements of Schioedte's are certainly correct. However it still is

\ not impossible that just the type of head with ventral directed front, reminiscent

5 of the type of head in Homoptera, was characteristic of the original Heteroptera. The
2 Sohizopteridae in many respects, doubtless represent very primitive forms and the head

with its front bent in ventrad is pressed 8o tightly not against the front coxae but
against the acetabulum of the front coxae that the cheeks have beoome somewhat hollowed
out thereby. This construction of the head is what obtained the name of Cicadina Fieb.
for a species of the genus Schizoptera Fieb. Now since it is known that at least a

few Schisopterids (Glyptocombus Heidem.) jump just like the Cioadina, the similarity
thereto becomes still more striking. The structure of the head of the Ochteridae
which are also, judging from many oircumstances, very certainly Heteropterathat stand
very low and which were referred by Blanchard to the Hipostomorpha, seems to me to be
reminiscent of the Cicadina type than that of the Schizopteridae. But one genus which
probably is very close to the Ochteridae and was even referred to this family by Kir-
kaldy (List of the pagiopodous Hemiptera 1906;149), namely the genus Peloridium Bredd.,
behaves differently. Broddin wrote about this; "The formetion of the head is most
striking in this odd animal. The horizontal plane which forms the under side of the
head is continued caudad in & nearly level triangular plate which rests solidly on
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3the prosternum and has becams fused with it. Tho beak is attachod at ths apex of
g}; plate, that is, at the base of the gula, the same as in Homoptera, say, of
i tho family of fulgorids. In view of the significance whioh the position of the mouth :
( opening has for classification of the higher Hemiptera, an attempt might have been 2
" made to refer the species to the Homoptera; on the other hand the animal still shows
such close relationwhip with the Heter optore in most other essental ocharacters (ar-
cuation of the venter, form of the legs, segmentation of the tarsi, form and seg-
insertion of the antennase) that there is no doubt as to the fact of its belonging
to this group. Therefore in the striking development of the head in Peloridium we
still have to see only one modification of the type of Heteroptera head, in which we
; must imagine the anterior psrt of the head bearing the oral opening as recurved and a5
i turned dom on the pectus [i.e., thorax or prosternum], so that cheeks and olypeus g? e
4 oome to lie on the same plane™. Now it must be noted here that it is not at all set- L
. tled that this head is a ™modification®™ of the Heteroptera head. It is just as possi- 1
v ble that here as in Sochizopteridae we have a primitive£$§ éj omwhich the Ochteridae 3
head and other types of heads of related Heteroptera h 7 It might be mentioned . .
that the olypeus is turned caudad not only in Ochteridae but also in Acanthiadee. HNor i?f*
. is it exoluded that the peculiar development of the Peloridium head was acquired later,
I for even emong Miridae we now know a genus, the peculiar Hyporrhinocories Reut., the
. snterior part of whose head bearing the oral opening is bent completely under and
s turned backwards, a modification which is doubtlessof secondary kind. It is indeed
. vory hard to say what is the actual condition of the head of Corixidae which is "re-
i ourved backwards in the same way and turned down on the peotus™, these also having
beon referred to the Hipostomophora in addition to the Notoneotidae by Blanchard.
There may be a primitive phenomenon here, and Bvrner (™Zur Syxtematios der Hexapoden®
Z00l.Enzeig.19045611 et seq. ) is right in separating these farilies out as a separate
Suborder of the Heteroptera. But on the other hand, the Corixidae are so highly spe-
cialized in 8o many respsots that even this development of the heed can very easily be
a modification thet snwed up later,
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Compound ey®s occur in all Hetsroptera, with the exception o' the paresitic family
- Polyctenidee which has prctebliy been incorrectly placedin this Crder. It 1s hardly
; necessary to say tnat the disuppearance thereof, which is dependent cn thte parasitic
. way of life of tnese insects,is nct e pdmitive but rather 1s a later-e.resring charsoter.

Like the occurrence of compound eyes, the appearasnce of ocsllil is also & charac-
ter specifio to the Heteroptera type from the beginning. But these may be avsent fer
. more frequently then the compound eyes. When this is the case, here there is certainly
n a8 phenomenon whioch indicates & specialization of the original Heteroptera type that
: shoved up later. In same cases, the disappearance of the ooelll is oonnected wi th
the brachypterism of the spp. concerned. Hence in several spp., the ocelli of the
brachypterous form are distinotly smaller than the ocelll of the macropterous form
which is certainly to be expected also since the ocelll are adapted to far-sighted-
ness and are highly developed especially in air-inhabiting insects.  One subgenus
of the nabid genus Reduviclus is known =— Nesotyphlias (Kirk.) — whose spp. do with-
out ocellil and heve only a reduced membrene, As is known, in the Mlorophysidae the
éé are macrcpterous and provided with large ocelli while the 29 have only very shart
elytra and, with the exception of Nabidomorpha Popp., hardly a trace of ocelli., In
other cases, the disappearanc- of ocelli, as in the Cimicidae, is to be considered
together with the high-grade brechypterism present in them, as a definite result of
perasitioc adapteation. PFurtherniore the ocelli in all bugs living in water have disap-
peared end this has been stated as a character for the Subsection Aquatila Fieb. of
the Cryptocerata. That this absence of the ocelli even in the last-mentioned Hemiptera
..... is an adaptive character and that great phylogenetic importance is tc be aso ibed to
‘. 4% only when aoquired early, is evident from the feot that the uniqie femily Aepophili-
( _ - deo of the-Gymmocdrata, whose sole representative lives under water, likewise does
" wAthout ocelli. It is more diffiocult to understand the absence of ocelli im some
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:" But it is melf-evident that the disappearance of ocelli in the said Urolabididse

Reuter (cont.,) 3/
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except the subfamily Piesmina), then’3 the above mg‘ﬁ.

Urolabididae, in 3 very lar%e families -

ean be conceived of only as a ocharacter that showed up later, sinoce not‘only the
majority of Urolabididee but also the rest of the Pentatomoidea are typicelly pro-
vided with ocelli. I will show in detail, in Chapter VI that the ancestors of Miri-
deewere also provided with ocelli. It is probable thet the members of this and of
the ogher aforeseid families, as well as perhaps the above mentioned Urolabididae
fly principally only in the night and then heve no use for ocelli. It is well~known
that many Miridae can be taken at night with lights. The disappearance of the ocelli,
as already stated, is likewise an adaptive charscter which can be used at most for
the charaoterization of separate families.

In my 6pinion, the antennae of primitive Heteroptera heseshmen were 4-segmented.
This number still occurs in most Heteroptera families adidd today. Even if the
antennae of the adults have several segments, only 4 segments oocur in the iarvae.
Kirkaldy also did not "entgangen" [misprint for "entgegen" which = encounter instead
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of avoid or e3urce] this oclroumstance since he designated the Pentatomidae wh‘ioh were

provided with typically 5-segmented antennae as the most primitive &ype of Hetereptera,®

although the same was dismissed by him as “a matter of little consequence™. When the
oumber of antennal segments in the adults is more than 4, this is certainly a specia-
lization that showed up later which either arose from the fact that the last antennal
sogments have been oconstricted off into several DXXFRTRX fremxbrax faxkxthuk as in the

cace of some Reduviidae and in the Nebidae subfemily Pachynomina; or even from the fact 3

that, as in several Nabinde and in the Hebridae, a shat supplemental segment has been
shoved in at the base of the 2nd antennal segment. Very rarely there are only 3 an-
tennal segments, as in the Nepidae, some Corixidae (Microneota), and in the peculiar
family Peloridiidae. But the first two families are highly specialized in many re-
spects and microscopic examination of the 1ast antennal segment of the Peloridiidae
shows us a wart-like protuberance on the apex of the 3rd antennal segment which is
oertainly to be interpreted as the last remmants of the 4th antennal segment whioch

has been fused with the 3rd., [s, Canad.Ent.19084358].

The length and position of the antennaes, as is well-known, has played a great
role in systematiocs of Heteroptera and has even served as the chief basis for divid-
ing these insects into two great Seoctions (Geocorisas and Hydrocorisae of Latreille
or Gymnocerata ard Cryptocerata of Fieber). 1In the former they are free and pro-
Jeotirg, always longer than the head; in the 2nd, on the contrary, they are at most
%0 long a8 the head and for the most part concealed. In fact, with respect to the
tbove, there are 3 basic types of Hemiptera antennaej freely projecting antennae
langer taan the head; freely projecting very short antennae; and short, more or less
ocnrealed antennae. A very original {or primitive] form of the first type is the
antwnnsae of Dipsocoroidea wnose first Z segments are thickened and very short, but
the lest two are long and shaped like very slender setae. These antennae are not a
1itti- reminescent of those of the Cicadaris. The middle tyssuiagsh %;enus Ochterus
(Peiog aus) which has been referred to the first Seoction by some authors, to the seo-
ond Sect‘on by othera. The value of these different types to systematics has, how-
ever, not "een recognized by all authors. s early as in 1869, Schioedte pointed out
that the s va diffsrence 1in developrunt of the antermae is a charascter which has
boen brought - -t by different oondit: ons of 1ife., Also as the names given by
[atreille to tne twn seotions indicate, the free antennae, whether long or short,
characterize the is:'-inhabitants = among Heteroptera; while| the water bugs have
short, concealed antenae. This latter type is duubtless to bé looked upon as an

edaptation to 11 e in tre water thatXﬁgquired la ter cuiid 1t might not be at all ex-
oluded that it represents a heterophyletic homomorphism unless other conditioms were
8t hand which made it probable thet at least most o° the so-callsd Cryptocerata were
homophyletio., I will come back to this question hereafter (Chapter III). As for
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i “ihe form of the antermal segments im ihe so-ocalled Gyzmocerata, e Dumeril (1808)

1 has already noted, thie is not without significence to systematlics. Doubtless the
T fli4form or apioadly setiform antennse mean an older stage of development. Such

[antennae b belong to the superfamilies Dipsocoro

5 ideae, Achanthioidease, Cimicolideae,
/" Gerroideae, and Pentatomoldese (see Chap. IV). The last two antemnal segments are

fusiformly thickened only in a few more specialized forms of Acanthiadae (Charto-
scirta St&1), Anthoooridae (Anthocoris), and Miridae (Bustioctus Reut., Sahlbergiella
Bagl., Ropalisesohatus Reut., Volkellus Dist., Physophoroptera Popp., Cerstocapsus
Reut., Glaphyroooris Reut.); extremely rarely (Maorocephalidae) only the last segment
is clsvate or oylindriocal; but this last family is already highly specislized in many
respects. Only the 4th antennal segment is fusiformly thickened in most Coreidae,
Pyrrhoooridae, and Myodochidae as well as in the Neididae, Tingididee, and Aradidae

a type which oertainly points to a later differentiation.

T
el

Also the struoture of the rostral sheath hes been used by suthors for systeme-
tics of the Hetevoptera, in thav the geocorisae have been divided intc two great
groups, Tessardcondylse and Tricondylee, with reference to the number of rostral i
segments. But if the structure of antennse has been dependsnt on =cwulogical o
circumstAnCQQ) £his .s the case with the rostrum — which negotiates ingestion of ;
food fov tne aninei -~ 1a stili higher degree &na u basic divielon which rests only
on such gdﬂpfive materijgl must be more or less unnatural. ‘he weekness therecf is
olpeudy nppavent fvom the fdet thet autiurs who have accepted tids division, in ocrder
nok to hrve to rews.e relabed forws two fev frui une anotner, hove tees compelled, for
exanple, ¥ place the Apthocovidse pruiided witn Z-cegmwented rostrun undey the Tessara-
concylas, and the Nabidse , whidv. have 8 4-se mented roskral gineath, under ¥he Tricondylee.

In fact, se | hgve alvesds ‘.'ppn‘n'\:ede"o'wtr, tne structmwve of the vastxum hgs beew stvonglop
dependent on the mavner i%‘e:ﬁnj of vi=hes animal. A long, 4-—seajmen"=a:/-, _s levidevr vo s vumpar:
belongs es?ecf.allj_ . ko-the P‘hy_tapb'aaar: (fmr instance, the NMividae). T the Cavnivove
the rosfrum is genevally shortec and more powerful and the Lsk Segment is frequently
greatly abbreviated (Nebidee, Microphysidae, Termatophylidee), until this finally be-
comes completely invisible (Anthemoridae, Cimicidee, Reduviidae, &nd Macrocephalidae).
But the fact that phytophagous families like the Miridae, especially when, like these,
they are not exclusively phytophagous, and carnivorous families often stand close to
one another phylogenetically is a a pheff®menon which is not at all rare among inseocts,
a8 I will try to demonstrate in Chap. III, in my opinion all the above clited families
now belong to the same cirole of relationships. The nabld genus Scotomedes St&1 and
the microphysid genus Nabidomorpha Popp. may be ocited lere as very incstructive exam-
ples of the development of a 3-segmented rostral sheath from a 4-segmented one; these
two genera have only 8 Z-segmented rostral sheath whereas in all other typical Nebidae
and Microphysidae the rostral sheath is provided with another distinct but short badal
segment., Therefore it is evident from the above presentation that the rostrel sheath
of Heteroptera was originally [or priritively)4-segmented and that the trisegmentation
of the rostrum of all Gerroidea®s, Acanthioideae, Dipsocoroideae and Notonectoideese haa
been acquired only later. As is known, the rostrum of Corixidae is wholly without
segments and also snows & remerkable structure in other respects, which can be deduced
with difficulty from thet of other Hydrocorisae. Therefore Borner set it up (see
page 2) eg & Suborder of its own, sandaliorrhyncha.
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#+, The fact thet the sntennae of Ochteridae are so short is perbaps dependgnt
on the further fact that these insects dig tunnels in moist sand, as larvae and nymphs,
in which action long antennae would be a hindrance. ) -

r——

Also the structure of the pronotum has in the Heteroptere been subjected to the
most varied transformetions and provides characters useful for erection of families
4. only by way of exception. I would also have passed over it here if an attempt
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had, not Lesa xade by ome author, Fallen (1814) to uro 1% ®s an ossential prirsipic ',
o2 olassifioation [or division]. That this oould lead to mo matural results hardly .

Also the scutellum is generally of little importance to systematlos. The size -
thereof is significant only in the families which we have united (Chap. IV) in the &
guperfamily of the Pmntatomoideae, in that it usually reaches at least the middle of
the abdomen and the apex of clavus. In addition to the type with a short scutellum
which is represented by most of the other families, the former already occurred early
and is certainiy to. be considered as a basic type of the Heteroptera. The scutellum
covering whe whole abdcmen, which is characteristic for the Pentatomid subfarilies
Coptosomina, Cyrtocerina, and Scutellerina as well as for the Graphosomerie division
of Pentatominae, must certainly be conceived in any case as a character that was ac~
quired later,* The Coptosomina are, for the rest, certainly a highly speocislized group,
for example in the wing structure. The large scutellum of the likewise strongly spe-
oialized Macrocerhalilae which are closely related to the Reduviidae, signifies a later
staze of development. On the other hand, the dissppearance, or concealment, of the scu-
tellum beneath a posterior process of the pronotum is to be considered as secondary.

*inserts by all these groups, independently.

The hemelytra of most Heteroptera, as 1s well-known, consists of 3 different
parts which have been named Clavas Corium, #nd Lembrane. These 3 parts were doubtless
present in primitive forms. What Fieber oalled Embolium is not, like the other perts,
separated of f but always lies in the same plane with the corium. Properly speaking, L
it is max only the posterior {epicad) marginal field of the corium between coste and %
subcosta which is delimited by & transverse furrow and here has not been reduced, as
is frequently the case. Therefore onliy the apioal transverse furrow is to be con-
sidered as having arisen lster., The embolium in any case already occurred in this form
primitiveafamily as the Ochteridae as well as in the familiee Nerthridae, Neucoridse,
Belestomatidae, and Neto ectidae. Furthermore in several Nablidae and typically in
the Termetophylicae #ud Aut..coridee, all of which certeirnly are tc be considered as
"low-standing" familirs. A later speocialization of the hem-elytra hes entered through
separstion of the Cuneus (Miridae)., The varied structure of the hemelytra in the Tin-
gididse, as well es in the Hebridae, Gerridse, and Henicocephalidae is doubtless to
be conceived of in all these as & later-acouired character, as Kirkaldy (1$08) has
already noted with respect to the last two familles.

_The venetion of the membrune seems to me to be of no less systemmtic importunce,
in that & dernss Venatioh Le pecuiiar to the primitive types end is mostly more or
less reduced in the derived forms. Such & dense venstion belongs to the Penteto-
midae (sensu_ lotissimo) ena Coreidae and here consists, as is well-known, of numerous
vyeins mastly free from cacn other and running al ong close together. Ve aemtrene of
tha Pyrrhoccridas slso hes rumercus (at least 8) veins which are cften icired into
cells . A primitive membrene £lso occurs in the Ochteridae, Velocipecicue, and XNabi-
dae and, in the csae of these, has oblong discoidal cells from which more ov less
aume rgus veins rediste toward the msargins, a typs in common which seeme tp point to
an originsl [Ef pfimhkw§j relgtiowship between these fapilies. LiKewise s primitive
phenorercn ic oo wii, fre ne’-veined membrane of Belcstomatidee gand Nepidag, in con-
trest to which £he membvare o #ihe Nadcoridae, Notonecctidee, and Corixicee wrich does
witrout all veins - ahthmwgh these. families ere also of encient origzlp — is s+111 to
be considercd es & “higher” wod{f{cation., The family Anthocoyidae, throzgn whole
rov of genera end 8;f,, Oli+ .8 LS £ shiring example of how the velns O ¢he membrene
greduelly diserpear from tc {uside cutwards until only the outeraost vein rewaing

behind, or even this onw *or Ie tncdiy serceptitile.

ol'fers very good characters, especially for separa-

The wing venation freauently
tion of families and subfarilies.
a later development.

dnvestigation of the wing venation.
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S ¥ The structure of the meso- and meta-sternum in the Heteroptera offers two dife-
(J<v forent types. Either they ©onsist of a single plece for their whole width, or they
N are oomposed of several pieces, as in all Hydrocorisae, the lateral pieces (Pleura}
s are sepsrated from the sternum by distinct sutures (s), and the pleura can still be
v divided into a dorsal and & ventral piece by a suture (Ochteridae, Miridae, Isometo-
pidae, Anthororidae and their hearest reletives, as well as the Corixidae so far as
ooncerns the metasternum. ) In and for itself a composite sternum in Hemiptera as in
insects in general is to be designated as a more primitive character. But here the
sutures are not open but they project inwarde &a raised elevations of the cuticle, as 3
Schioedte (1.c.;251) hes already stated, and these ridges have been used by moet pagio- &
pods, (**) i.e., the running, jumping, and swimming forms, as starting points for mus-
oles. The sutures have therefore entered into the servioe of the biology of the ani-
mals concerned and this circumstance explains why they have persisted so long in sepa-
rate families. lherefore the occurrence of a "composite™ sternum among the Heterop-
tera is not always & primitive character but it can also ocharacterize relatively highly
specialized fa.ilies such as Miridae and several Hydrocorisae.

The adult stink-glands which are situated on the metasternum probably developed
very early in the Heteroptera. Absence of the orifice is certeinly a character that
was acquired later. The orifioles are mostly very distinct among Miridee and Tingi-
didae, for example. But there are individual genera in which they have completely
diesappeared and trensitions between these two types are not rare. Bugs living in
water oan of course have no use for stink glands and no trace of orifices is found
in them. This is s0 in all Hydrocorisae and also in the Aepophilidse whose single
hitherto known member likewise lives under the water surface. Probably the families
living on the water, Mesoveliadae, Gerridae, Veliadse, and Hydrometridae also do

{ without the stink-gland openings for the same reason. Kirkaldy frankly raintained
(19081360 and 1905:XX11I) that the adults of these families had & median orifice on
the fused metasternum and first ventral segment. bBut it is impossible to understami
what use such an orifice, which is turned toward the weter surfece, could nave for
the animal and Dr, Poppius who examined several spp. of Gerris with respezt t~ this
character, has informed me that he could find no trace therecf. EHe found only a
little tutercle or a deep blaeck little roundish spot on the ssid spot. Life in
damp places and on the banks of bodies of weter seems Lo Mve brought & dissppearsnco
of the stink-:land orifices with it. That is, they are also lacking in the Dipso-
coridae and the shore bugs, the Ochteridae and Acantliasdae, as well as the Leptopo-
didae which are related to them and which now to be sure live in dry places for the
most part but have not developed orifices again, slthough the absence of such orifices
was once characteristic of the Phylum to which they belong. It is distinctly evident
from what wes said above, that the absence of adult stink-gland ovenings is & charac-
ter of adartive nature which can be of greater systematic value only when 1t was ac-
quired e'riy and hes been passed on for a long time.

The structure of the legs and especially of the hind coxae has played a role
in systematics of Heteroptera tnat is not small, When Schioedte (1l.,c.31869) took
a stand against the bi-pertition of Heteroptera into Gymnocera®a and Cryptocerata and |
labellecd it artificial, he made a new bi-partition of Heteroptera into Trochalopoda Y
and Pagiopode which he based on the structure of the hind coxae and the adjacent
part of the metasternum (see page 13 [of the text]). But with that he forgot that,
es I had already brought out in 1908 in my “"Remarks on Nabidae™ 1.c.;89, the differ-
,ggg_;g_gjrugture of the hind coxae has been dependentﬁmgon the way of . life of tha
mals no less then the difference in structure of the antennse Qinkthg~Gymnooerata
( and Cryptocerata) and that the former, Just as well as the ls tter, is adaptive-in
ggture. Its deoisive algnificanoe to systematics oould therefore be questioned a
L riori. Through the investdgations which Dr. Poppius undertook at my suggeation, it .
EET 1 boon deitonstrated also that 8vetd in thesams family ocour both trochalopodous .
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[Foot-notes for the preceding pege, paragraph 1]:

o

(#). It must be mentioned that in several reduviidas a ridge delimits the midch
pert of the metasternumn from the sides. But this rid. e must not be confused with the
above-named concave suture which runs out like a lxigs - werd the inside,

i (#*). The three thoracic segments esre simple in *he Velocirpedideae, Acanthiadae,ﬁ
Leptopodidse, and Aepophilidee. i
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1s, he found that several genora of the Eirides '

oﬁo.) are trochalopods and that their short rotatory hind coxse, as well ag the ~
tiguous pert of the metasternum, are formed@#mostexactly as in the Nabidae, a c:
gtance which probably depends on the faot thst these spp. welk and do not run -

In similar manner, the rest of the trochalopodous forms of Heteroptera have cer -
developed from originally pagiopodous forms as & consequenoce of changed conditi -
life. Only one trochalopous family, the Nepidae, is found among Hydrocorisae. ¥
the representatives of the remaining families all swim and are therefore pagiop:-
the srpy of the former are adapted to living eand creeping on the ground end accr
ingly the structure cf the coxse and the adjacent part of the sternum [or thorax
have charged appropriately. 1In contrest to Kirkaldy, I em essuming tha® the hin
coxae of thebriginal Heteroptera were the po-onllod “Coxae cardinatae™. Thie as-
tion is supported by the fact that the coxae of Homoptera likewise belong to the
type. As for the above-mentioned Nepidae in particular it is not possible to cor
sider them, as did Schioedte, Kirkaldy, etc., as nearest the Reduviidee, Gerridae
for the reason thet their meso- and meta-sterna are joined and such a thing certais
cen no longer be again derived from a simple [structure]. Moreover, in e discussi «
(see page 17 [of the text]) Schmidt presented the new relationship of the Nepidae w-
the pagiopodous Belostomatidae in detail. Therefore the genuinely related families
were again separated from each other by the classification based on struoture of thw
hind coxee. Thus it is, for example, on the one hand with the Anthocoridee and Miri
dae, and on the other hand the Nabidae which show such great agreement not only in
the structure of the ¢ genital sgments but elso in the striking struocture of the egg
chorion.

The structure of the front legs has often been greatly influenced by living con-
ditions. This was especially the case with such families as those whole members are
predatory (Nerthridae, Naucoridse, Nepidee, Macrocephelidee) in which appropriate and,
not seldom - as in some Macrocephalidae, - very strange alterations both of the femur
and of the titia, have occurred. We find an entirely different and most remarkable
transformation of the forelegs and especially of the forefeet — likewise adapted
for taking vp food = in most of the Corixidae living on small algee. Of course it
18 not necessary to point out thet all such transformations represent a later stage
of development. A singular specialization of the originel type, likewise of ecolo-
gical nature, began [or took place] with the hind legs of swimming Hydrocorieae fami-
lies. Finally, in this connection. we may mention the fossorial legs of Thyreocoridae;
this farily is certainly to be considered as more highly specialized thsn most of the
remaining Pentatoemcidea.

As is known, the fersi of Hetercptera are 2-gegmented in the eariler stages of
life (in the larva end the nymph) while for the most part they consist of 3 segments
in the acults. €tiil it might be wrong to consider the fazilies whose members
elso hsve oniy 2-segmented tarsi as adults es more primitive thac the others. Such
families ere tne followins: Aradidae, Tingididae, Meer cepnalidae, Microphysidae,
Hebtridae, anc Hydrcmetridae. Furthermore, 2-segmentea tersi o7 .r in some Hydrocori-
c<ae and in *he Pantatrmidae Subfamilies Coptosomina, Cyrtocoriya, and AcAnthosomina.
(Semetimes only. the fvont. tavsi are Z-segmented, é&e. fov instance, in +the reduviid
subfawﬁﬁgj Sa?yaVakinel) Tt cunnot be denied that most of &1l the forecoing farilies
must ‘be Consideved: gs vevy Wgh lg specialized for several veasomns. Tun thewm cven the
twb—SqunnteJness ’F the tavst 16 not Lo be consideret sw a prindtive churacters, but
it “ss rather arisern frow the fact that the first segment has been greatly reduced, as
Henalirsch (1€97) expressly pointed with respect to the Macrocephslidee (Phymatidee):
®{n the reduction of segmert number the first segment hte uieo become rudimentary, the
eppersnt first (being] actuaily the second", Meenwhi.ec this rediction has arisen
quite independently in the different familles and therefore it is certainly not right ¢
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3 £to put otherwise.gag different, families together on the basis of such a heterophylet-
v

T ie homomorphism/*
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BErFTEERE ¥ Rur, Hem.:21) was in fact compelled to select char—
acters for his key which permitted him to put related families together in a aerie%i!f:
4t is certain that the selection of the structure of the tarsi, as a consequence of
which he put the families Phymeatidae, Aradidae, Tingididae, and Microphysse after each
other, was a mistake. The family Polyotenidase is the only one whose tarsi (although
only the 4 posterior ones) are 4-segmented. Speiser (1904:378) explains this by the
fact that the 2nd segment appears to be separated into 2 parts by & light annulation
and refers to the similar annulation whioh also ocharacterizes the tibiae of these re-
markable animals,

]
;
The construction of the claws is not withow significance for systematics of Heter-%
optera. In general, the occurrence of pulvillae (Arolia) characterizes only the fami- |
lies which belong to the pentatomid or coreid stems, acoording to Handlirsch; while

the absence of the same is almost characteristic for all the other families. Only the
family of the Hebridee is an exception to this; their systematic position has meanwhile
been considered as doubtful by Handlirsch, as well as that of the Miridese. As con-
cerns the latter, however, it may be stated that the arolia are still entirely absent
in a great many lower genera thereof today, & faoct which has not been sufficiently
considered hithertoc. The structure of the claws, therefore, sctusal ly doeshot prevent
us from recognizing the reletionship of Miridae with Reduviidae, as Brullé thought
(18354406). The fact that the arolia are always absent in Hydrooorisae is, of courss,
dependent upon the way of life but is not for that reason to be considered as an adap-
tation since these snimals probably branched off from primitive forms which had not yet
developed arolia. For the rest, it seems as if development of the arqlid of the claws
began first with 1ife on plants. It is always absgat in families living on prey, ex-
oept only the pentatomid subfamily Asopina which probably developed later from the

phytophagous pentatomoid Phylum in e predatory direction.

The construction of the asbdomen shows manifold modifications in different families of

Heteroptera which particularly ooncern the apical segments. As 1s known, the first
segment is frequently incomplete and fused with the metathorax so that frequently the
2nd segment 1s desoribed as the first. The structurebf the anterior ventral segments
has not been much considered by the authore for systematic purposes. Meenwhile,
Schioedte (l.c.3;249) demonstrated that the manner in which these segments rest on one
another is varied in that the apical margin of the preceding segment either covers

the basal margin of the following segment like & roof, or only very simply rests upon
it, in which case the segments may even be fused in the middle. Perhaps this fact de-
serves to be emphasized for future systemetists. In my opinion, this sirzwmxtams dif-
ference is a desirable c ontribution to determination of the differences between the
Miridae and the Anthocoridee, ‘

As stated above, the apical segments of the abdomen especially, whioh are in the
olosest connection with the genital apparatus, have been subjected to numerous modi-
fications. Comparative morphology of these segments would doubtless be of no little
importance in genetic and systematic respects. As for the ? genital segments, Ver-
hoef (see page 17 [of the text]) has already attempted to do such a thing. Unfortu-
nately the investigations of this author are still very faulty (i.e., full of gaps].
On the other hand, the r esults which he based on them are very one-sided which must
naturally be the case when one wishes to construct a System on the modifications of
practically only a single part of the body. Moreover it seems that the % genital
segmants might present & much more plastic material for modifications than is com-

tible with their usefulness for the characterization of the higher systematio aﬁi??,
Only the different types of ¢ genital segments which sometimes show up even in the
same family, &8 for fnstance inh Aradidae (Aradus, Aneurus) and Phrrhocoridae (Pyrrho-

e

Gorina and Largina) may be recalled. It is certainly not to be denied that, for
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T b antanse, {he Fabidae and Rq,@nﬂ;@?a;agq eleaaly rlatedn many Focped eid definitely

7 beleng to the same phylogenetie branchj toertl § the 9 gonitel segments of "the fwo

( femilies developed very differently in that the former whoth spp. sink their eggs imtas
the plant tissues is provided with a saw-ocase; but the latter, whose epp. oviposit in
the open, do without guoh a thing entirely. Other example 8 could be cited which teaoh |
us not to lay too great weight, systematically, on construction of the ¢ genital seg- '
ments. Stil1l it seems to me that some faots deserve to be oonsidered. Such a one
{s just the ocourrence of & Saw=0as8® in a few families. Brullé (1835) pointed out
that the structure of the ¢ genital segments of Miridae seemed to form & transition
to the Homoptera and for this reason referred the said family %o the undermoet end 5
of the series of families of the Heteroptera in which view the author has joined him &
(Rev.Crit.Caps.,;SS). Whether the ocourrence of the saw-oase in Miridee cen in faot 3
be interpreted as an inheritance from ancestors had in common with the Cicadaris, can
still be questioned. But in the meantime it must be considered that even low types
of other phylogenetic branches, such as Nabidee and Veoloipedidee, havwe @ similerly L
developed saw-ease. 1t seems therefore as if this type of ¢ genital segment were the Ei
original one at Jeast in some systematic complexes. Perhaps this is also true of the L
sawoase of Myodochidae, for it is certainly not impossible that such & thing, which
wag characteristic for the xsmE hypothetical oommon ancestor of the same anc the
Pyrrhoooridae end has been retained by them, has been lose in these.

Morphology of the ¢ genital segments has been studied still less than that of
the ¢ (#), but it could perhaps present interesting points of view even for phylogeny.
Here I will only note in passing that the construction of the structures known by the
. names of Styli genitalés, Forcipes or Hami copulatorii, probably deserve to be con-
B sidered in systematic and phylogenetic respects. Investigation of these has just oon-
. vinced me that the Dipsocoridae end Anthocoridas mst be considered heterophyletic ,
7( and that the Aepophilidae belong not to the oirole of relationship of the Cimicoldesa )
nor to that of the Gerroidea, but rather to that of the Acanthioides (concerning :
i these superfamilies, see Chap.IV). The two Styli (Forcipes) are either homomorphous n
3 or heteromorphous. The later type occurs in the Miridae, for instance and seems to 3

ﬁg me to represent a higher differentiation without question.

ﬁ (*). Sharp's discussion "On the structure of the terminal segments in some &
L Hemiptera™ (18901399 et seq.) is to be taken into account. However the author dis-

. ocusses only the pentatomids (sensu letiesimu) reme his paver is of less significance
for systematics of all the Heteroptera families.

The position of the spiracles was discussed by Hendlirsoh in “How many spiracles
do the Rhynchota Tave ™ (1899). Although the material examined was only & limited ore,
nis results are not without value to phylogeny and systematics. It is desirable only
that their generality could have been established by new end broadened studies. The
position of the abdominal apiracles Beems to be especially significant to systematics.
The fact that 2-7 pairs are situated ventraslly in the so-0alled Gymmoceratae is a
general rule. Where they occupy @& different position, we have & later acquirement.
In this respect, the Lyzaeidae (-Myodochidae), Tingididae, Aradidae, and Berytidae
o (=Neididae) are to De called specialized families in that the said spiracles of the
] first 3 families, always in different subfa-ilies and even genera, occupy & varying
position; and in the latter all are dorsal, at least in the only genus that has been %
investigated. The fac% that on the otner hend the spiracles of phrrhocoridae belong 1
%o the primitive type with respect to position, is of no less importance to & correct ?
concept of the phylogeny of this family (see Chep.III). Also the jast 7 pairs of
abdominel spiracles of the so-called Cryptoceratae liviag in water, wiose respiratory
processes 8&re not so simple as those of the Gymnocerate, proved to be originally ven-
tral and always ocoupy that position in the larvae., Still significant modifioations
with respeoct to the spiracles ogour in many water bugs with the last molt which leads
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4o the imaginal stage; for lnstance in the Belostoma &
cept the first and the last paire, atrophy while they oontinue to function in very ,
) or only those of the 2nd, Srd, and Tth seg- |

) develop in & very peculiar manner, (Hepa, ¥

olosely related forms (Hydrooyrius eto.
ments atrophy whereas the othere (4, 5,

Renatra).
and Corixa.

The internal struoture of the heteropte
been vVery incompletely presented.

of page 33 of the text, foot-note for references] we have our

Dufour's ®Anatomical and physiological research on Hemiptera™ (1833) and
d history of development of the Rhynchota" (1899) only.

tributions to the morphology an

Unfortunstely the results in the first-named work were
1imited material on ascount of which mno generallty oan be ascr
necessary pre-requisite to their use for phylegeny and systemetios.
1II end again mention some detsils which seem to me %o be of

I have already emphazised in beginning Chap. I there is no
al investigation of the jnternal anatcay of Heter-
entatives of all the gubfamilies at least, would be

of the greatest importance for correct conception of %ke .
In this respect, even Heymons' significant paper

baok to this] in Chap.

gpecial imrortance. As
doubt that comparative morphologic
optera, . which must embrace repres

relationship of these animals.
furnishes us with but little information.

One discussion especially deserves
larvae and nymphs, namely, Gulde's
Heteroptera®

for the characterization of individual familles.
d since the material examined was very limited — they

whioh however can be questione

gtill are certainly of not a 1ittle significance to systematics and phylogenye.
most primitive condition ig found in the Thyreocoridae,
Reduviidae, Nebidas,
for a few genera, the Myodochidae, the dorsal g

anterior margins of the 4th, 5th, and 6th segments.
Neididase, Mecrocephaliduae, and s few myodochid

Pyrrhocoridee, Aradidae,

gikmex glands of the 4th (Coreidae,

On the other hand the primitive type still appears in Naucoris,

rous body h#s still, es already indicated,
Except for a few smsller disocussions

Cimicideae,
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11 abdominel spiracles, ex-

Notonecta,

{cf. bottom
knowledge on this from
Heymons' "Con-

pbased on investigation of a very
ibed to them whis Yoing &
T will [come |

among the

to be emphasized s papers concerning Heteroptera
“The dorsal glends of larvae of the Hemiptera-
(1902;:85 et seq.) the results of which have already been used by Kirkaldy{

Provided these are generally valid -‘

The
Scutelleridas, Pentatomidae,
Anthocoridae and even, except
lands of which are siutated at the

The dimsppearanee of the dorsai

genera) or of the 6th (Tipgididae) segments 1s to be considered as & specialization

that showed up latere.
gland is

According to Gulde, in the Acanthiadae ond Miridae only one
found 8t the anterior margin of the 4th gegment; and the Gerridee, Veliadae,

end Hydrometridae as well as all Hydrocorisae laok the dorsal glands entirely. In

the last named femilles, however, this
and is therefore of little importancee.
insects living on or in the water and
and in the larvae and nymphs.

of the Heteroptera are not homologous &t alls
The fact that none

bugs mist certainly serve as proof that this lack in the
here by reason of life in the water.,) This lack

f relstionship for as soon as 8 hemipteron of either-

the latter on the abdomen.

dependent on the same fact, 1.e.,
is therefore not a phenomenon 0

type adapts jtself to living in the water, the stink glands of oourse disappear,

is also true of the family Aepophilidae that was unknown to Gulde.
can moreover show up very early and in rels-

dependent on biological oircumstances,
tively lower types, as

nyzphs

—m S e

in several Hydrocorisae.
glands in goanthiadee nymphs has certainly been dependent
and oan by no meafls be interpreted as & proof
likewise have only one dorsal gland.

poaod, but probebly for Qi te different reasons.

Q;lnpﬁg%hetefophyletic homomorphism in the construction of nymphal dorsal glands, which offers:
. : oo T e e R, T

In these & similar phenomenon has hap= ;

leck obviously depends on ecological conditions
Certainly the stink glande have no purpose for
therefore are always absent both in the adults

(As is known, the imagi~al and nymphal stink glands
the former are found on the metathoraXx,

have reached development in the water
former and in the latter is

Thi
Such a modificatic

Also the reduotion of the dorsal
on life in moist places
of relationship with the Miridae whose .

’
]

1f, therefore, sometimes there is &
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,LE\EBlﬁwﬁg fupply important 1nformation in other csses, which concerns dorivation of
individual families. Thus for example, Handlireoh (The fossil inseots;lZ&S) among
'3¥HFF—€ET;E;T—E;;T;es the Myodochidae, Pyrrhocoridae, and Aradidae from the Coreidae.
Now the fact that the dorsal glands of coreid nymphs represent a reduction of the
primitive type which is still acparent in the first & families, is evidence against
such a concept. Just as little could the Tingididae, as Handlirsch likewise assumed,
come from the Coreidae since these, like those, never have dorsal glands on the 4th,
but rather on the 5th and 6th segments. 1t might still be mentioned here that too
mioch weight has been placed by Kirkaldy (The phylogeny l.c.3;362) on Gulde's observa-
tion that the dorsal gland of the 4th segment in the Pentatomidae wnd & few Scutell-
eridae is psired and has a paired orificium since for this reason, he is willing to
consider the peniatomids as the most primitive type of Heteroptera. Schumacher re-
cently found (Beitrfge der Verbreitung u.Biologie der einheimischen Poeciloscytus-
Arten. 1909:387) that paired excretory pores pan sometimes occur even in mirid nymphs
and still the dorsal zland apparatus in these is so highly modified that it has dis-
appeared in the 5th and 6th segments and persists still only in the 4th.(=)

(*). Accordinz to Schumecher the glands belong to the Zrd segment and extend
between the 3rd and 4th tergites. Unfortunately I carnot determine how the contra-
diction between Gulde's and Schumacher's data is to be interpreted since investiga~
tions of my own are not possible at present.

Finally it is to be.said that the structure of the Hemiptera eggs and especially
of the micropilary apraratus ought to be of no less value to the knowledge of the
true conditions of relsutionship of these animals., Unfortuhnately investigations hereon
are still verv defective. However, Leuckart's discussion “"On the micropyle and the
finer structure ol the chorion in insect eggs™ in Muller's Archives for Anatomy 1855;
137 et 8e6q., in which he desoribed 5 distinct types of the micropylary a~paratus in
Heteroptera is of great value. The first appears in Pyrrhocoris and consists of five
short cuv-shaped attachments, centrally at the anterior pole; no operculum. On the
other hand the short oompact eggs of'4he Pentatomidae and Scutelleridae investigzated
have an operculum whose margin is surrounded by a larger or smaller number (13- 26) of
slender elongated cup-shaped miocropyles. An entirely different formation shows up
in the Reduwiidae and is common in this family as well as in the Nabidae, Miridae,
and (imicidae. The Brrangement of the micropyle here is & parietal one; that is here
‘it funs in the form of a canal to the inner surface of an umbrella-shaped prolongation
which embraces [or includes, spans, eto.)] the operculum and in a certain sense repre-
sents a prolongation of the external ridge of the operoulum fold. The eggs of Coreidae
present an entirely deviating type (unfortunately the author investigated only the
eggs of Chorosoma schillingii). The micropyles are only 2 in number and both of these
are in the mediean line of the egg, the one on the operculum and brought close to the
anterior margin thereof, the other above this operculum and placed on the anterior
tip of the egg. To the suthor the conditions in Chrosoma seem to form a transition
to the ™water-bugs®™. That is, by "water-pugs" the author means not only the Hydro-
corisae of whioh he examined the eggs of the geners Corixa, Notonecta, and Nepa, but
elso the Hydrometridae, Gerridae, and Veliadae. In all these he fihds & perfectly
corresponding type. (Leuckart notes that the eggs of Naucoris cimicoides, according
%o Dufour's data, were developed according to a different type in that they had pa-
rietal micropyles. Probably this observation is not sound since the eggs of N.macula-
tus F.(apterus Duf.) were desoribed as developed in the other water bugs.) The eggs
lack an operculum and are provided with a single micropyle, or st most 2 micropyles,

centrally at the anterior pole. Finally, it is of great interest thst the author found |

that the Homoptersa and especially the Cicadaris join immediately onto the water bugs
by reason of the formation of the mioropyle. Unfortunately the exact and detailed

investigations by Leuckart embrace only a limited number of Heteroptera families and
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0 more thoroughly o
still at the present time the eggs of the following families havo not boonpinvesti- !

- gateds Thyreocoridae, Urolebididae, Neididae, Myodochidse, Tingididae, Aradidee, i
Eebridae, Henicocephalidae, Mierophysidae, Termatophylidee, Anthbooridse, Polycteni-
dae, Mesoveliadae, Aepophilidae, Leptopodidee, Velocipedidae, Dipsocoridae, Schigzop- 2
teridae, Oohteridse, Nerthridee. 1In several cases in which the systematic position i
of a family is questionable, very certainly an investigation of the eggs will be mble '
to furnish decisive information, Doubtless this is a fertile field for study. Inves-
tigation of the myodochid, tingidid, and aradid eggs would be of particular importence
in explaining the closest kindred relationships of these great families, as well as
exsminetion of the eggs of Hebridee, Mesoveliadae, Aepophilideae, Dipsocoridae, and
Ochteridae.* Since Leucksrt designated the structure of coreid eggs as a transition
to that f the "water-bug" eggs, he was probably led astray if he hed intended to de-
duce the lstter type from the former. Investigations made by my brother, Dr. Enzio
Reuter, on eggs of Acanthiadae showed that the structure of tha eggs of these animals
can serve just as well or even better as basic type for eggs of water bugs than that
of the coreids. Therefore even the structure of the eggs seems to support the hypo-
thesis that the wuater bugs came from ancestors similer to Acanthiaden. An investiga-
tion of Ochteridae eggs would be of great significance to this question.

%, With the assistance of my brother, Dr. Enzio Reuter, I heve tried to under-
take suoh an investigation but hed %o give it up since it was impossible to get ma-
ture eggs of the insects concerned.

I1II. Remarks on the phylogeny of families of Heteroptera.

The statemepts made in the preceding chapters mav he suwamarized as follows,

‘

The following are to be conceived as primitive characters of Heterccinra adultsy

Occurrence of L-th eomuound eyes and ocelli;
~4-segmented anientias:
4-scgmented rosiral sneath;
Hemelytra consisting of 3 well separated areas, clavus, corium, and memoranse;
a so-called embolium st the outer margin of the corium;
Membrane with many veins, wnich are free or partly united into cells ;
«*Composite {or combined] meso- and meta-sterna;
Netusternum probably with stink-glend orifieiey
Hind coxae of the pagiopodous type;
Homomorphous peirs of legs;
3-segmented tarsij; 3
¢lews without arolis; =
Homomorphous & genital forceps or genital claspers; =
Probably the € genital segments provided with a saw-case [or ovipositor sheath];
2-7 pairs of sbdominal spirscles dlwdys ventral; -

The occurreance of 3 dorssal glands {s to be considered as & primitive charaoter of
nymphs and larvae. 1

In the adults, the following are to be considered as modifications acquired later:

Absence of ocelli or even the compound eyes 8lso (Polyctenidae);
Antennae with more or lessthan 4 segments;

Reduction of the rostral segments to 3 or even to 1 (Corixidee);
Homogeneous hemelytrs, reticulate elytra; cuneus separate;
Reduction of membrans venation;

*+ 3imple meso- and mota-storns;

(The German word translated oomposite literall
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Hind coxae of the trochalopodous types

Reduoction of number of tarsal segments; partition of the 2nd segment eo that a
4-gegmented tersl results is rare (Polyotenidae);

Occurrence of claw-aroliag

Heteramorphous & genital forceps;

Absence of & 8aw-0856;

Abdominal pairs ol spiracles lying partly or wholly dorsal.

Reduction or absence of the dorsal glands is to be oconsidered as & modification
that was acquired later in nymphs and larvae.

Among pr esent Heteroptera families is found one which is ocharacterized by nearly
all the above-stated primitive charscters, namely, the Family Ochteridae. Only the
stink-gland orificia of the metasternum are absent in the adults of this family and
the number of tarsal segments is reduced. How the dorsal glandsof the nymphs act is
not yet kmown. In any case it seems to me that this family, of @ll those now exist-
ing, comes nearest to the most primitive type of Heteroptera. Moreover, an insect
which completely agrees with the above desoribed hypothetical original type in all

For one or another reason, the primitive struoture of different parts of the
body has already been modified earlier in the remsining familier; this is especially
so in case of the antennae, the rostral sheath, the thorex [or sternum], the stink
glands, and the genital segments, also partly so for the legs., However, the families
whose membrane has retained the primitive type end whose abdominal spirascles have
kept the primitive position ocan be considered as primitive. Such primitive families
are the Velocipedidae, Nabidae, Pyrrhocoridae, Coreidae, and Pentatomidae (sensu la-

tissimo). -

The tumsk of this Chaptar Ls supposed to be to find out how these families possi-
bly behave to each other and how the other more specialized families are to be derived

from them.

In the first place, we must investigate the systems of earlier authors in more
detail. But of those systems which were referred to briefly in Chapter I the majority
cennot be taken into account as soon a8 the question has been studied from phylogenetio
points of view because the arrengement of those eystems is linear and in such it has
only been approximately possible to give the kindred relationships between the dif-
ferent families. As for these systems, the remarks thet I heve already made else-
where, may suffice. After reading through this chapter one will be able to understand

the meaning thereof better.

Really there are only 3 systems whioh, apart from a phylogenetic arrangement,
deserve discussion hereg that of Osborn (1895), that of Kirkaldy (1907, 1908, 1909)

and that of Handlirsch (1308).

1. oOsborn's system; [diagrammed, page 38 of text].

Kirkaldy (1908;368), in part correotly so, designated Osborn's system as 'super-
ficial, not phylogenetic“. The concept that aquatio Hemipteras do not represent a more
primitive step is already & noteworthy advance in Heteroptera systematios and it seems
%o me that Osborn is quite olose to being right since he designates forms whioh are
olose to present-day Acenthiadae as those forms fram which the present water-tugs, o
the oms hand, on the other the torrestrial and arboreal Heteroptera have developeds ™

1 may only remark that probably at the same time other baslc types have also existed
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as I will'aet forth in more detail below. Yet Kirkaldy is right in his ori%iqu5}6$f5;
Osborn's system insofar as this author frequently studied the kindred relationshipg‘ﬁan
of the separate families very superficially. Thus, for instenqge, as Kirkaldy re-

marked, he still considers the Aradidee and Cimicidae or the Pgrrhoooridae and Miri- b

dae related, following the example of older authors, but the first 2 families hardly
have more than the gular groove in oommon, and the fast two hardly more than the ab-
sence of ocelli, Therefore Osborn's disgrammatic presentetion of the mutual kindred
relationships of individual families, which are by no means motivated in more detail
by the suthor, seem to me to be of little value. How little they agree with the re-
sults of present-dey phylogeny is indicated by the derivation of the Parasita from
the Cimicidae, among other things.

2. Kirkaldy's system. (Diagreammed, page 39 of the text[.

Kirkaldy's system (see pages 20 and 22 [of the text]) stands or falls with ao-
ceptance or rejection of the essential significance which Sohioedte ascribed to the
structure of the hind coxae. That is, Kirkaldy also btased the principal division of
the Heteroptera on this. I heve already stated (pages 6 snd 7) my opinion on this
question and in doing so emphasirzed the fact that such a division would separate re-
lated femilies from each other, without question, like the Nabidae on one hand and
the Anthoc oridae and Miridae on the other. It seems to me it would be just as wrong
to remove the Nepidae from the other Hydrocorisase and to derive them from the Reduwii-
dae because they are trochalopodous and not pagiopodous. Even the structureof the
sternum [or thorax] of the Nepidae prevents such an interpretation, as I set forth
on page 7. In 1891, Schmidt expressly detailed (see pages 17 [of the text] and 16)
the relationship between the troohalopodous Nepidae and the pagiopodous Belostomatidae.
Probably the above-mentioned basic discussion of Schmidt's has remsained unknown to
the authors who, like Bergroth (1887;146-149) and Kirkaldy (1903:357) ascribed such &
great value to Schioedte's Systematics of Heteroptera. Perhaps il they had considered
At more in detail they would not have accepted Schioedte's Classification so uncondi-

tionally and indeed, bi-partition of Heteroptera into Trochalopoda end Pagiopoda is
'mo Ionger permissible after Poppius's new discoveries relative to the varying struc-
ture of the hind coxae in Miridae (see pege 6). ) B '

My conception of the phylogeny of Heteroptera is also essentially different from
that of Kirkeldy. While this author considers the trochalopodous forms as primitive,
I believe, on the contrary, that the primitive Heteroptera, just lile the Homopt era,
were pagiopodous. Kirkaldy designates the Pentatomidae (Asopins) among present-day
Heteroptera as the ones that come closest to the most primitive type. On the other
hand, I find this type almost completely represented by the Ochteridae and in this
respect I come closer to Osborn's conocept, for in fact the Acanthiadae are certainly
closely related to the Ochteridae.

Now if we briefly examine and judge Kirkaldy's diagrammatice” presentation of
Heteroptera phylogeny, we would have to raise several objections to the concept of
the Cimicina (Asopina) as the most primitive Heterbptera.. Neither the structure of
the sntennse (see page 3) nor that of the thorax [or sternum] (see page 6) is that
of a primitive heteropteron and the pired pores of The nymphal dorsal gland of the
4th segment which, according to Kirkaldy, are supposed to indicate a primitive step

in development, are of little importance in systematic respects (see page 11). Also . i

the ocourrence of olaw-arolia seems to me %o be a character that was acquired later,

even though it was acquired early. Why just the Cimicina in particular are to be oon4ﬁ <

sidered as the most primitive Cimicidae (Pentatomidae) also seems puzzling to me.

_On the contrary, I believe that the spp. of this Subfamily, which differ from all th@’: xj

others by a predatory way of 1life, have been secondarily adapted to it and have de-
veloped & more powarful beak.
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It is quite self-evident that the Urolabididae and Thyreocoridae were derived
from the Cimicidae (or perhaps more correctly the Proto-Cimicidae). Henoe the de-
rivation of Aradidae and Tingididae from Cimicidae is mich more apocryphal. Kirkeldy
thinks that the Tessaratomfﬁﬁ"ﬁ?gphupposed to supply the transition betwsen Cimioidae
and Aradidae and in fact there are gome Tessaratomina genera which are very similar
to the aradids in habitus. (One of them (Eumenotes Westw.) was even described by

TPTETT I T

such a capable Aradidae specialist as Bergroth, as an aradid (odonis)). But it is -

6t111 to be ascertained whether this similarity is not conditioned by convergence of
5BEFE€teES'ﬁnd_ggjubyHggtual blood-relationship., Among other things, it is to be

noted that the Tessaratomina &re providéd with arolia, but not the Aradidae. Know- ‘

ledge o: the structure of aradid eggs would certainly be significant for solution of

the aforesaid guestion. Furthermore asg regards Tingididae, here too a similar in- Q

vestigation is needed. That is) these animals seem to have their nearest relatives

in the Myodochidae end the "Subfamily® Piesmina to some extent occupies an intermediate
position between the two' families. (See Flor, Rynch.Liv.I3313. I now consider this
Subfamily as an independent Family which was not mentioned in Chap. I.) But unfor-
tunately the eggs of these 2 families have not been investigated and their internal
anatomy is also very little known.

Kirkaldy likewise derives the Pyrrhocoridae from the Cimicina or forms related
to them. The 4-segmented antennse, the venation of the membrane, the position of

the abdominal spiracles, and the number of nymphal dorsal glands are evidence that ;
the Pyrrhocoridae, although they no longer possess ocelli, still represent just ses ¢

primitive a type as the Cimicidae (Pentatomidae), However, the veins in the menbrane
have quite » different course from that in Pentatomidae (and Coreidae). The head

of the pyrrhooaxils, furthermore, seems to be more primitively formed than that of

the pentatomids with its sharpened lateral margins. Therefore clcser reisticunship
between Pyrrhocoridee end Femtatomidae already seems rather doubtful, Here there is
also the very different structure of the e6ggs wWhich, in Pyrrhoccridae, do without the
operculum altogether and therefore probably are to be considercd as belonging to a
more primitive type.

According to Kirkeldy, Myodochidae and Coreidae issue from tne pyrrhocorids.
Surelv it is not Kirkeldy's intention to derive these families provided with ocelldi

from the pyrrhocorids, which co without ccelli, but rather to derive them from the é 

hypothetically ocelli-bearing ancestors thereof. (.. the Myocochidae seem to have
been derived from ocellate Pyrrhocoridae" Kirkaldy 1509:¥XI). In this case, I

8lso agree with,respect to the myodochids, with the addition that tne aforesaid an-
cestors probsbly had a saw-case in the 9. The pyrrhocorids snd myodochids are doubt-
less closely related and it is to be assumed that investigation of the still unknown
ezzs of Myocochidae will confirm this assumption. The one family, however, cannot
have been derived from ths other because they both have btranched off from the same
stem in & distinctly diverging direotion. Characters o' the pyrrhoccrids that were

acquired later ere the absence of ocelli and probably also the structure of the ¢ g3ni-§

tal segments; those of the Myodochidae are the reduced venation of the membrane and
the varying position o the abdominal spiracles (see pege 9). Derivation of the
coreids from the pyrrhocorids seems to me to be poorly motivated. Certainly the dense ,
venation of the coreld membrane cannot possibly be derived from that of the pyrrhocoride
Furthermore, the eggs of Pyrrhocoridae and of Coreidae are quite differently con- i
structed. I am thereifore convinced that the former ere not so closely related to
the latter as Kirksldy assumed.

o
§

The above-mentioned families form the first Superfarily of Kirkaldy, whioh he I
named Cimicoideae. The seonnd famiky supsrfamily, the Nepoidese, was derived from :
the former in that the author conceives of the Nabidae as "™a development of some
greater rapacity and agility® (l.0.:362), al-
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ﬁ‘though Kirkaldy therefore designated the Nepoideae as "almost certainly derived from ‘w

W A ey ol :.,ﬁg~“w1“*_“)e: B CPPUETR PR
myodochid stem™ (Cat.of Hem.;XXT), I must still admit that such a derivetion seems to

me quite erbitrary. In my ppinion the Nabidae must be considered as more primitive

than the Myodochidae in many respects. Thus with reference to the struoture of the
antennae and the claws, to the always ventral position ofthe 2nd to the 7th abdominal
spiracles, and especially to the abundant venation of the membrane, it is so. To be
willing to derive such a striking low family from the relstively highly specialized

. Myodochicae is, in my opinion, to turn the system up-side-down.

The Nepcidea, beginning with the Nabidae, is therefore divided into 2 branches,
according to Kirkaldy, the one represented by the Gerridae (#), the other by the Redu-
viidee from the last of which radiate the Nepidae, Enicocephal idae, and Macrocephaligdae.
As for the first branch, or the Gerridae, their relationship with the remaining families
Included in the same superfamily seems very questionable to me. Indeed the homogeneous

‘nature of the hemelytra is & character which shows up in another one of the above named -

fmilies, the Kenicocephslidas and which could be conceived of as & specialization of
the basic type. This fact would prevent uniting the Gerridae with the other families
named just as little as the absence of stink glands in both adults and nymphs whioh is
conditioned by life on the surface of the water, striking as this seems to be. Such a
union, undertaken by several authors, has probably been caused by the somewhat similar
structure of the short beak. But the structure of the beek is a character very depen-
dent o: way of life which certainly indicates a similar way of feeding but by no means
necessarily a blood-relationship. There are, rather, several facts which seem to con-
tradiect such a thing. Thus, for instance, (it is true of] the internal anatomy of
Gerridae which Leon Dufour found to be so different from thet of the other families
that he even considered them as representatives of a sepsaraze series (**). Furthermore
I am escribing nc little significance to the quite different structure of gerrid and
reduviid eggs. In this connection I recall thet Leuckart on the whole found the same

type cof egg in the so-called Amphibicorisee and Hydrocorisae and thet Leon Dufour also

pointed out similsrities in their internal anatomy. Unfortunetely, the internal anat omy
of Aocanthiadee hss not yet been investigated, which would be of the greatest importance
Just for knowledze of the phyloge ny and kindred relationships of this family to the
Amphibicorisae (Gerridae) on the one hand and to the Hydrocorisae on the other. Also
the eggs of Acanthiadae have not been descriped up to now. Investigation of these,
undertaken by my brother Dr. Enzio Reuter at my suzgestlion, meanwhile proved that the
acanthiad eggs, like those of Amphibicorisae (and Bydrocorisae), have mioropyles that
are central and apioal as well as few in number. Therefore it seems very probable to
me that the gerrids are much more ologsely related to these families than with the redu-
viids (and nabids) which are characterized by & very peculiar type of egg. Osborn
(l.c.31895) had already accepted such a relationship in that he derived the Limnobatidae
and Hydrobatidae, that is Kirkaldy's Gerridae from the Saldidae (=Acanthiadae) in his
phylogenetic diagram. A direct derivation of the one family from the other ¢éannot be

‘pagined as yet.

(*). The family Naeageidae (=Hebridee) has been left out of the diagram entirsly,

(**). Here it might be stated that Brandt (1879) designated the Gerris~(Hydrometra)
8pp. a8 representatives of a very special type of Hemiptera nervous system. Whether
the characterization of this type is valid for the whole farily deserves to be further

investigated,

Accrrding to Kirkaldy the families Enicocephalidee, Macrocephalidae and Nepidase
sprang from the other branch of the Nepoidea, or the Reduviidae branch. As for the
reduviids and the macrocephelids their close relationship is undeniable although pro-
bebly the one familyWes not derived from the other, but ratherwes deriwed from & common
basic type (see page 26 ). Doubtless the Henicocephalidae also belong to the family

cirole of the reduviids and nabids, but in any case they do not seem to me to oome from ;
the former gince it is improbable that the ciridulation grooves of the prothorax eoquifed |
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by the reduviids (and macrocephslids) might have been lost again. Therofore the asswmp-

_ tion that the Henicocephalidee may have issued independently from the Proto-Nsbidae geg: - -

v(' more natural to me. Finally, with respeot to the Nepidae, I have already stated ilicgle, iz

~my opinion, quite wrong position in the above-mentioned family complex (see pagee 6,7 and o

14). Schmidt (pege 17 [of the text]) finds this family safely substantisted by the pres-
ence of the labial palpi, which are lacking in all other Heteroptera, by the lateral :
outgrowths of the antennae, by the structure of the forelegs and their similsr insertion.;ﬁ'
by the wing formation which agrees in the smallest features, by the similar formation of .
the thorax [or sternum] and the sbdomen with the sbiracles, and finally by the close
agreement. in development of the 4 genital apparatus. He only regrets that he hed not
had an opporturity to investigate the ¢ genital appsratus and, especially, the eggs.
With regard to the latter, my brother Dr. Enzio Reuter at my suggestion again examined
the eggs of Sphaercdema japonicum Vuilefr. and found they they likewise, the same as
those of Nepidee, possess apical and centrel micropyles. Sochmidt was therefore cer-
teinly right when he closed the presentation of his investization as followss "From
the foregoing, I would like to state as assured the feact that the Nepidae and Belosto=
midae belong closer together — in spite of the difference in formation of the coxas
and the swimming equipment [or adaptation] of the legs — than either of them with any
other group and that therefore in this case the characters emphasized sand used by
Sohioedte have been misleading."

Therelfore if we elininate the femilies Gerridae and Nepidse entirely from the Super-
femily Nepoideae as certainly heterophyletic, we have left only the families Nabidae,
Reduviidae, Macrocephalidae, ard Henicocaphalidae in that Superfarily, these certainly
being related to each otner. But Leon Dufour has already demonstrated the close rela-
tionship in the internal anatomy between the nabids, reduviids, srnd macrocephalids on
the one hand, snd the cimicids and mirids on the other#* and Jeuckart later set forth
the fect (see page 1l)that the eggs of Lubidae, Reduviidae, Ci.icidusz, anu diridee in-

( vestigated by him all developed according to & coimon type »nicn is %:ive dirferent from
that of the other Heteroptera egsgs. Also the eggs of thQ MagrocephaliddR (Pavmstidae)
Judging from Hendlirsch's short descriptio¥§f%imilarly deveiovsd {#%). The anternae of
the above-menticned families {with the exception of the Macrocechalidas) are likewise
very similar on the wholes and characteristically formed snd Th@agreewmint in cvructure
cf the ¢ senital sezueuts of nabids and wirids is indead hevdly only @ phenomenaan of
convergence,

(). Landols (1868) also emphosized the velatimehip.u bobween. Cimey omd Redutiss.
(**), Wnonosr'ph on Phymatidae" gngq1;139,f13.1l).

Meanwhile the Miridse, Cimicidae, and the Anthocovidse: whivh ave closely velgted-
to these onlj becguse they ave pugiopodons end nit trochslopodons, vere placed by Kir~
Kaldy in @ Supev-fomily very diffevent from theb of the 4 other familes named, This
Supev-fawily Mivoides was starc=d with the Anthocordae ané,w},'wcd: from the fivins velated
4o the Pyrrhocovidee, @ derivatim which, wyuveover;, seems o ‘be wmotiveteay by we fcts.
The ol i views on the velationsnip of Anthocaridize with the Wigodbihiclae (o theverby with

e Pyrrhocoridae) wgs lang since given wp igs wakenslile (ess). The righk thing, lngues-
Horably, woeu ld be to consider @l o -the glnve mamel: families: as hamop}aﬂt’f:ic, witiiont
referencz . the dirference in f"o\rmal:-rmrﬂ—%e hind coxae.

RTINS Ty &

(:»}.11.@ coM@an [or cowposite] stevpum, the claws wirthoor arbl-’a;:. the sShvucture
of ‘l:h.; hind coxge , edc,, Ta vy cpinien, ave evidence that “He Antheconidae ave mave
Ei\!l_‘umlivg than He 'Q’odn‘vdu"

£esording to Kirkaldy, the Dipsocoridae, iMiridee, aad Clinocoridae (-Cimiéidao) [
3}( radiate from the Anthocoridae,and Polyctenidae and Aepophilidae come from the Clino- ot
5 ooridae. As for the mutual relations of anthocorids, mirids, and oimiotda,let me re- o
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(- ?%g!-diéaﬁ); . gertainly the § gonitel segments have developed according %o tho semo tyro o
T anc). gertat ey e 1s alao the cone withyths genitel gegrents of velents
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deter (eenta) 10, 19
for to the were detailed presentation on page 23). Here it woy only ba stated that
1 have becone ccmvinged by more ¢careful regearch thereof thet tho Dipsocoridas aro nob
nomophyletic with the remaining above-mentioned rfomilies. By investigation of the
g
3ifferent type than in the other families, in that they seem %Yo shov & much greator
agreement with the structure of the same thing in the Acanthiads. (Dr. Poppius will
describo the genital segments of dipsocorids in more destil in another place.) Furthsr=
more it has been impossible for us to discover the sharacteristic sutures of the mesgo-
and meta-sternum for the composite sternum in the dipsocorids, but rather these seom,
as in the Acanthiadae, to be simple. Also the orificia of the metasternum are absent,
the same as in these. The venation of the hemelytra i likewise very different from that
of the Anthocoridae and Miridae. Finally the formation of their antennae is quite pecu~
liar and has 1its counterpart in no other family. For all these reasons, I find it cor-
rect to remove.the Dipsocoridae from the brench of the Anthocoridae. 1t is reelly only
the Subfamily Dipsocorina whioh shows a certein gimilarity in habitus with the anthoco=
rids, whereas the forms belonging to the Sohizopterina are mostly so different that even
their Heteroptera nature is sometimes to be recognized only after careful investigation.
Since, unfortunately, the eggs of these insects have not yet been examined, it is diffi-
cult to establish their true relationships. Doubtless, however, the wide-spread Dipso-
coridae, represented by only very few spp., 8re very primitive forms. Not only does
the formstion of the antennae (2 very short basal segments and 2 long, seta-like apical
segments the first of which is swollen at the base) seem to me to represent a primitive
type; 8lso the greatly varying venation of both hemelytra and wing, seem to be evidence
of & low step in development -in their inconstanoy [or lack of permanency]. Finally I
gtill recall the peculiar gtructure of the Schizopterina (see page 1). Therefore I
find it best to consider it provisionally as an independent, primitive branch of the
same value as Kirkaldy's other Superfemilies, which consists of 2 families, the Dipso~
coridae and the Sehizopteridae. :

prac-

Also it now seems to me to be/dcally established thet the Aepophilidae cannot be
counted in the cirele of forms of the Miroidea but they seem to be more closely rela-
ted to the Acanthiadae. At least, they cannot be derived from the Cimicidee since the
formation of the head is quite different from that of this femily end of the anthocorids
and furthermore sinoce the ¢ genital segments heve not developed according to the antho-
corid and oimicid type but rether according to the mirid Yype. (1f Signoret's desorip-
tion of Aepophilus in Tijdschr.voor Entom.,1880s1 were right then the alleged 4-segmented
beak must still be considered as a hindrance in the way of derivation from the Cimicidae.
But in fact the beak is only 3-segmented (segment 1 ghorter, 2 and 3 xmmawhEk about

the same length). But they also show characters which are foreign to &ll other Miroidea.éé

%§

dependent upon the way of life (in water). But even the & genitel segment » has devel=

Some of these, such as the absence of metasternal stink-gland orificia in the adults and
of dorsal glande in nymphs and larvae may however be considered as adaptive characters

oped according to a very different type than in the other families belonging to the
anthocorid branch, in that the genital pore ig dorso-apical and provided with homomor- .
phous styli reminisoent of those of the acanthiads. (%. This was interpreted by Signoret
as ¥, remarikably enough.) Also the meso- and meta-sterna are simple 8s in the latter.
(In the Cimicidae the comtours of the different parts of these pieces of the sternum
have been obliterated.) For the rest it is very hard to understand how insects living
under stones covered DY water might have arisen from parasitic forms like the oimiocids.
On the other hand, derivation from the acanthiads, DT R X wx paack iy inhabiting the
shore, or more correctly from their anoestors with, probably, similar habits, seems v
rather naturals The reduction of the eyes in size and the disappearance of the ooelll .
are charsoters resulting from life under the water and glve the anixal an appsarance T
that deviates from the remaining acanthiads (Velocipedidae, Joenthiedas, and Leptopo~
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%

;
i
i
i
P
',
I,
L -
'l
5

y
“

i




S R L e T haa Ll B P SV S T )

Doutor (oeute) ‘ el e -

For the above reasons, therefore, I believe that the Aepophilidas ere to be placed ia '
Kirkaldy's system in his Superfamily Notonectoideae beside the Acanthiidae. Future :
investigation of the ezgs will show whether this is so indeed. T

—

i e T

We still have the family Polyctenidae to consider.emong Kirkaldy's Miroidea.
Speiser (1l.c.1904) has expressed the view that thig represents a type adapted to a
perasitic 1ife end having been derived from the cimloids and Kirkaldy followed him in
that. 1 am passing over this famdly in my considerations, since it is unknown to me
in nature.

i fa

Kirkaldy's last superfemily is the Notonectoideae whioh is jolned to the Miroidea
by the family Acanthiidae. ©Thib derivation also seems:to me to be wholly arbitrary.
On the other hand, it is not impossible that both the Notonectoidea and the Mircidea
and Nepoidea once branched off from & common stem. The similar venation of the mem-
brane in the Nabidae, Velocipedidas, and Ochteridae as well as the radiating veins of
the membrane in some Miridae seem to support such an assumption.,

;o However, with regpeet to the struoture of the egg, so far as it is known, the
A families designated by Kirkaldy as Notoneotoldea deviate very substantially from the
s Nepoidea (without Nepidae and Gerridas) and the Miroidea (without Dipsocoridae and
o iepophilidae); while the different familiee forming the superfamily Notonectoidea, with
O the addition of Gerridae and Nepidae seem to offer a striking similurity in the above
respects. (How neucorid eggd behdve still fe¢ms uncertain. Eggs of gohter-) There-
fore it seems to me the Notonectoideaes form a not umatural systematic group around these
4 2 enlsrged families (and probably also the Aepophilidae), the representatives of which are ei-
; ther gymnocerate or cryptocerate according to the different conditions of life. The
sternum also remains compound in these last, a fact which has probably been conditioned
by the biological conditions (see page 6). [*insertg ids, nerthrids, dipsodorids, snd ae-
pophilids have not yet been examineé%

Only the position of the Corixidae seems problematical to me, That is, it is not
quite impossible that they are to be placed opposite all other Heteroptera smd form a
Tt Suborder, Sandaliorrhyncha Btrner (™2Zur Systematik der Hexapoden"™ (Zool.Anzeig.1904:611
= et seq.), equivalent to all the remaining Heteroptera. This Suborder, now represented
only by highly specialized forms, has already branched off independently from the Palaeo-
hemiptera. But the ancestors of such a Suborder still remain unknown to us for it is
doubtless wrong to consider the present Corixidae as a low~standing group, as BBrner did,
which Handlirsch has already convincingly expleined. It seems to me that the Corixidae
show dif“ferences in the deviating structure of head ard mouthparts, the peculiar fore-
legs, the metasternum, the asymmetriocal abdomen in the ¢, as well as in the development |
of the remarkable stridulating apparatus, not only in comparison with the Notonectidae
but also with all other Cryptoceratae, which can hirdly be derived from the organization
of these, With all that it is not my intention to speak out ageinst derivation of Corixi-
i dae from the Notoneotidae. Leuckart has demonstrated that the mioropylar apparatus of
E the eggs of these two families has developed entirely acocording to the same type. The
i fact that 1 deviate, for the rest, from Kirkaldy relative to the mutual kindred rela-
tionships of the separate Notoneotoldea families will be further demonstrated by the
exposition below (see page 21-22).

3 : The classification of Heteroptera proposed by Kirkaldy seems to me to be deficient
especially in the following points,

|
1
|
t
.

e L

: By the bi-partition into Troohalopoda and Pagiopoda based on the structure of the
( kind ooxae, inter-related families are placed in different Supsrfemilies and, on the
othor kand, heterbphyletio families are placed in the same Superfemily.
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Also the Superfasilv 2imi-cldese seems to consist partly of heterophyletic fami- }
lie=s. ’ A__!

By the fact that the author considers the trochalopodous forms es the primitive
ones, families of lower organization prove to be derived from those of higher orgeni-
zation (Nabidae from Myodochidae).

Therefore he also havpens to designate an already rather specialized type (“Cimi-
oina® = Asopina) as the primitive type of Heteroptera.

Just &8s wrongly, he designates the Notonectoidea &s the most specialized whereas
on the contrary they include the family (Ochteridae) which probably comes closest to
the Proto=Heteroptera.

s e i S Lt S i L

g de la Torre Bueno's "Jome recent ocontributions to hemipterology™ (1909:294 et seq.)
became known t: me only after the beginning of this paper was already printed. In this
disoussion he partially criticized Kirkaldy's phylogenetic views. For the above reason
I oould not refer to it in Chapter I. His remarks chiefly concern the families Notoreoe
; toidea . and Nepoideae. Of the former he considers the families Acanthiidee (more cor-
rectly Acanthiadae), Ochteridae, Naucoridae, with which he united the Nerthridae, and
«{ Belostomatidae as a developmental series in which the first forme the most primitive, the
4 last the most highly specialized steps. It is evident from the above exposition that my
T views diverge from those of the author; the reasons for thias have already been szet forth
C in detail, as well as the reasons for the view that the Nepidae and Gerridae do not be-
: long (as Torre Bueno still thinks) to the family complex of the Reduviidae eto. Here
CRRE: it may only be stated that Torre Bueno considers the families Notoneotidae and Corixidae
}( E (among the Notonectoidea) as differing just as much from each other as.from all the re-
. maining families and that he meintains that the families Hydrometridae end Mesoveliidae
N (more correctly Mesoveliadae) are to be seperated fromthe Gerridae as independent fami-~
3 lies, the former being more closely related to the reduviids, the other with the nabids,
S On this I will only remark that it is evident from the egg structure, among other things,
S thet the similarity between the reduviidsand the hydrometrids is only a superficial one.
i On the other hand, with respect to the relationship between the Mesoveliadae and the Na-
'3 bidae, it is not impossible thet Torre Bueno is on the right treck, The internal anatomy
R of these families has been qiite unknown hitherto and even the eggs have not yet been
’ investigated,

\

3. Handlirsoh's System, [Diagrammed on page 47 of the text].

Handlirsoh's System deviates substantially from that of Kirkeldy. Certainly it
has the ocleaving of the Hemiptera stem into two great sectiocrs in common therewith. But
whereas Kirkaldy following Schiocedte's example, used the structure of the hind coxae
as basis for division, Handlirsch on the other hand still meintained the ¢1d division
into Gymnooerata and Cryptocerata (= Geocorisae and Bydrocorisae). He had probably pere
ceived the above emphasized weakness in Schioedte's system and elso considered this au-
thor's view that the shortness of the antennae in Cryptoceratee is less heredisary than
a&aptive in nature and therefore of no use as the main basis for division, as 4dnsuffi-
olontly grounded. That is, he erphaeized the faot that the Cryptoceratae had already
" brenched off from the Protoheteroptera in tho Lias and that as early as in the upper
E Jurassic the Cryptoceratae and Gymnooeratae sharply differed and the former were even
: predominant. He also derived all present Cryptoceratae from these oryptocerates.

8till Hardlirgoh shared Osborn's view (see pege 18 [of the text]) that the orypto%}?’
corate families wore originally derived grﬁ 1 seoondary adaptive forms which came from §
o low-standing, shoro-izhabiting land W% diiniocent of aldidse (Acanthiadas); &nd re=j
SRS Joctod Borner's oomcept that the Gymooerztno were supposed to have doscended from the f'
. '“.  bighly speojaligzed Cryptoceratas as impos:c .4, o

-
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7 Jirss HDapAlirsch tksrofore de@igz:):':alﬁed ths Protchotoroptera
thoreby also expresged the view that the pagiopodous forms are prirxdtive and the tres’

" olnlopcdous aroce later. I am in cczplete egreement with this view. But I believe

- that the Protoheteroptera have their nearest relatives smong now-livirg forzs, in azo-
ther femily than in the Acanthiadae, that is, in the Oshteridee which Handlirsch placed
among the Cryptoceratae. It is to be noted that it doee in fact come very close to the
Acanthiadee and, having beer separated from the Hydrocorisae by several authors, has
been placed right beside the Acanthiadae among the Geocorisae. (See page I1), In my
opicion, perh ps all the cryptocerate as well as some gymnocerate families (Acanthoidese
and perhaps Jerroidece also) arose from forms which come close to this family. But be-

sidec that a few cther zymnocerate family-complexes have independently developed from
sizilar prizitive forms.

as ocantidad=38ky, Ly .,

Y .
Ly

ol KLy

That is, it is certainly probable, ag Handlirsch believed, that present-day cryp-
tocerate families sre romoghyletic in that adaptation to life in the wster showed up
esrly and these wsterbugzs later became repeatedly speclalized, transmitting the once
aoqQuired sdaptation cheracters, of ccurse., But it is not therefore excluded that gym-

i nocerate farilises also belong tc the same Phylum. I have already stated above
3 (pege 17-19) that I considered the Superfamily Notonectoideae Kirk. as a not unnatural
J systematic unit and pointed out the cheracgeristic stricture of the eggs common to fewd-
lies velonzing here. For just as certainly as the hind coxae change their form accord- :
ing to way of life, the anternse are very plastic in the seme way. Acanthiadae and Ger- |
ridae living in air on the surface of the earth or the surface of the water, have long
free antennae; waterbugs, on the other hand, have very snort and conceesled antennae.
The shortness of the antennse in (chteridee is heprder %o understand. But this too is
explained by the way of 1life o7 larvae and ngmphgfnﬁg Leon Dufour (1832,195) reported,
they live in sza.l tunrels uncer moist éand where long antennae would naturally be a
bindrence tc them, Trne cssic 3ivision of the Hetercptera into 2 sections — Gymnocerata
and Cryptocerata — must trerefore certainly be designated as ertvificial in thet the 4
Acanthiadae &nd jerridae =s we.l as the gymnocerate families most clcsely related to
a1l
I
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them seem to De more sel related to the Cryptoceratae thaz %0 the remaining Gym-
noceratae, Thnerefors cannot consent to the cleaving of Eeteropterz accepted by Hand-
lirsch but am ratrer, as aireedy stated, of opinion that the Eeteroptera stem had been
divided into seversl prirdtive branches one of which had ramified both into cryptocerate

families and into & few gymnocerate families related to them,

After these zeneral remarks we will consider Handlirsch's diagrammatic presentation
of Kindred relationships of his Cryptoceratae in somewhat more detail., As main stem b
thereof he gives the Naucoridae, from which the Cchteridae (=Pelogonidae) and Notonmec-
tidae igsued &t sbout the same time, as well as Nepidae and Belostomfdae somewhat later.
As for Ochieridae, I have already expressed the view that just this small family is to
be considered as the most primitive of all now-living Heteropters. It seems wrong teo
re (see pages 2, 4) for forms with acelll end 4-segmented teak like the Ochteridae to
be derived from forms which do without ocelli and have only & 3-segmented beak 1ikd thse
Faucoridae. Probably the Nerthridae (=Galgulldae) come from the Ochteridae, as Eand-
lirsoh also reports. Of the remaining above msmtioned families, it scems to ms the
Belostomidae is very primitive both as a result of the venation of the membrans and ths
osocurrence of labial palpi, although the bsek hes a2lready becoms 3-segmented. The Hepi-
dee are very closely relsted to the Belostomidae (zee page 17} 2nd cean perhaps even be ;
‘considered as having descended from them, becomo sdapted to life on the botcem of tha -
. water, and therefore as trochalopodous forms. The Naucorideee seem to me to be relsfied
" to bokh the foregolng, though they are clearly less primitive. The Notonectidae seem ?
" %0 have branched off from these families independently, their primitive forms still have
" a 4-segmented beak (Botonectinra). The membrane which is qieite without veins is furthsp é
' avidenca of thisz. As for the Corixidae, whick Eardlirsoh derives from ths Hotomsetidasm,

© 7 have slresdy ompressed my views above (see paga 19).
ot Followmg: stil's
i of the Naucoridae! - i
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PRV pandlircoh dividos $ho Gymnoceratee into 2 groat Srltine The £ip6s (ezd eddeiri.,
‘ cns) typloally characterired by the ebgence of clew-arolia is further divided into § PO

branches#. Furthermore from the first ol these, which begins with the Velooipedidab,
spring the Saldidee (=Acanthiadae and Leptopodidae), Isometopidae, and Anthocoridae

(in whioch the Miorophysidae and Termatophylidae are doubtless also inoluded); then

from the Isometopidae oome the Capsidae (=Miridae), and from the Anthocoridee the Cera-
tooombidae (=Dipnsocoridae and Schizopteridae), and leter the Cimicidae. Aoccarding to
Handlirsoh, the 2nd branch includes 4 femilies; Hydrometridaoe# (whioh certainly also
includes the Gerridse and Veliadae) as the most primitive from which the Mesoveliidae
and later (questionably) the Hebridee sprang; the Aepophilidae were also questionably
derived from the Mesoveliidee., The 3rd brench begins with the Reduviidae from which
sprouted 3 small families, the Nabidae, Henicocephalidae, and Phymatidae (=Maorocepheli-

dae).

%, Claw-srolia show up only in the Miridae and Hebriade, yet are frequently laock-
ing in the former. If present, the Miridae are readily separated from the families of
the second branch by the formation of the sntemnnae. The systematio position of the
Hebridae still remains somewhat doubtful,

«%, I these 3 families are united, this family must be called Gerridae and not
Bydrometridae because the neme Gerris originates from 1794, and that of Hydrometra
from 1797. :

The femilies of the first branch certainly seem to me to be heterophyletic. Future
invos%igation of the eggs of the di fferent families will probably confirm the fact that
this is so. Velocipedid eggs have not yet been examined and will remain unknown for &
long time yet on acoount of the great rarity of spp. belonging here. But the velooci-
pedids and the apcanthiads are no doubt so closely related that even their eggs mst be
develo%%ﬁ?%f E&ﬂ*ﬂiﬂg to the same type. Ahocanthiad eggs are not even mentioned in Leuock-
ardt's freguently cited, merltorious work, but they are now being examined by ®y brother
Dr. Enzio Reuter at my suzgestion. The result of his examination is that the micro-
pylar apparatus of these eggs ooccupies a central and apiocal position end thereby deviates
widely from the structure of the same apparatus in the other families brought together
with the Acanthiadae by Hendlirsch in nis first branch the eggs of which, on the contrary
agree with those of families belonging to the 3rd or pabid branch. Unfortunately we
oould not get mature eggs of Leptopodidee, but sinoe the ¢ ventral and genital segments
developed absolutely according %o the same strikingly peouliar type as thame of the
Acanthisdae it is probable that the eggs of the two families are also substantially
alikewss,

exs, I previously I expressed the opinion that the Leptopodidae were most closely re=
lated to the Nabidae and referred in this respect to the structure of the beak and the
agreement in the peculiar structure of the femora with those of Reduviolina. But now
I find that the similar structure of the genital segments confirms relationship with

the Acanthladae. 4

Therefore in my opinion, only the three above-named families can be counted for
the Velocipedidae brench, they also show great similarity in hebitus with one another.
But the above described egg-development in Acanthiadae has great similarity with that
in Cryptoceratae. That family was therefore probably not without basis, placed by
Kirkaldy together with these in the Superfemily Notoneotoidese (Kirkaldy's Acanthiidae
salso includes the Velocipedidae snd Leptopodidae). The relationship with the Ochteri-
dee is striking and was also emphasized by Leon Dufour with respect to the internal
enatomy. Still the Velocipedidae, Acanthiadae, ana Leptopodidae must be considered
as an independent branch of the common trunk, in which the antennae have become long.
and projecting as e result of life on the surface of the ground or in the air, and

the msso- snd meta-sterna are no longer sormound [25 composite ]
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na‘uc\gm% «Yrm the dwelorpww*equ 2995, so far as they are knowns the above named
secord pranch, the Hydromatridas,branch of Hgmndlirsch, is to be brought 6Ver to tho
great circle of forms called Notonectoideae by Kirkaldy, as a separate branch, Still

2

“he {roily Bstyidas, which Handlirsch questicnebly dovived fram Hydrometridae, almost

oertainly does not belong thereto. A rostral sheath like that of ¢he Hebridae ecamnot -

be deriwod from such & rostral sheath as that of Hydrometridae. Firmally, as abovs
pointed out, the Aepophilideae are to be pleced in the vicinity of Acanthicdee, It can=
not be right to let this pagiopodous fomlly doscend from trochalopodous ancesgtors, &s '
Handlirech proposed, even though doubifully. Om ths other hand, of course, thers is no }_
nbstacle to derivation of the trochslopodous Hydromstridee and Mesoveliidee frem ancesg- L
tors common to these families and asanthiad-analogues. Of course those famili@%fdé@g'- i
oped from pagiopodous ancestors just as thn Nopidae developed from Belosotmidae among
the oryptocerates., I am again oalling attontion to the fact thut Osborn in his diagram—
matic representation of the phylogeny of Heteroptera even directly (which is still not
right) derived his Hydrobatidae (=Gorrides) snd Limnobatidae (=Hydrcometridae) from the B
galdidae (=Acanthiadae). In any oese the families belonging to the hydromotrid branch
are to be oonsidered as more highly specialized than the femilies of the velocipedid .
tranch. This is so not omly becauco thoy are trochalopcdous, a fact which imdfcatcz &
later development (see page 6), Lut clec with respect to the etructure of the héuelyiras

Kirkaldyes, that is, was probably not wrong when he ccnvaived of the ocempletoly mimbras |

nozs or in any case homogerecus elytra ag proof of higher specializatica.

». This is so with eggs of Hydromstra, Gerris, and Velia which were acsurgtuly
dogoribod by Leuckart. In the casge of the egge of those genora whioh do without thsé
oparoulun, the miocropyl apperatus ig centrally pleced ard shows only 1 or 2 mierspyles
in which respect it shows significent gimilerity with the egge of some watorbugs (Notos
neota, Corixa),

ss. "Some remarks on the Phylegeny sf the Hemiptera-Goteroptera™ (Canad.Entcm.

19084 358) .

ehe families Iscmotopidss, Gapoidas, Anthovoridse, Coratoccmbides and Clmlelds i
ere still left of the ebove oitsd firet bragod.  But these very substantially ez
es alreedy set forth, with the families of %k» 02d branmch im structure of the mior
apparstus of tho egge and are dcubtless, sirzo tlny slso show romarikable simileri?
in cther respeots, to be considercd as homeophylotio with thenm, evon though the piy
exs divided rather soom into two small branches, the ouns reprosented by ths aforesilsa
fzzilieq, the cther by Handlirsoh's third brench.

' ©he former Lmniudes £emilios Those mesew and rota~gbermum are still ccpound &
«ich thorefore mitnd %o ermnidereifon legping Whind to & certain extont on a more pr
¢iva etop in dovoleopmont @lthoush seme of then are still highly specialized in govexli |
other respsota. Alco the ¢ of all these fanildes is provided with a saw case. fucl 8
tuing de found, o be sure, im the Nabldas bolomging to the 2pd branchlet but they ere
distinguisked by the structure of the theraxz [or sternum] and elso approsch the Reduwiides !
in genoral haditus. - . N S

#. Bandlirseh made no montion of Polyotozidae in his diegrammatio represomtaticay ' °
of Beteroptera phylogeny. For this family see psge 19. .
ﬁ. The outlines of tho &ifferent parte oro indictinot in Cimticides. L
¢d. The view oxpressed earlier (1609:1) tkat the anthocoride p»rhaps come from tha o
gabid-branch mst be {jiven up, mainly on the greuzd 4kat the thecrasioc pleura of the fuuli™
aro compound, of thelatiar sizple and scocordingly st ropreceat s later step in deveoiy) -
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) qﬁ{,aoﬁmﬂ to =3 just as correct to separate the tormatophylids froa the amthosorids.
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Eandlirsch considered the families Isomotopidae and Anthocoridac as primitlva.
From the formor he derived the Cepsidae, from Rl 12228 Ceratoocombidae and Cimiciduoc,
I ocamnot go along with him in this concept. In the first place, in my opinioan, tho
Ceratocombidae does not belong to this family complex at all (see page 18). 1In the
second place, it scems more correct to me to divide the anthooorids up intc 3 families
(Anthocoridaee, Microphysidae, and Termatophylidee), and in the third plece 1t secems
to me impossible to derive sema of the families belonging to thie group from others of
the same but rather [it seems to me] they are to be considered as independent small
branches of the same branch, although they do stand very oclose together.

As is known, the isometopids have very few representatives and doubtless represent
en old femily that is dylng out. But that the Capsidae (Miridae) which are now so numer-
ous, cennot be derived at least directly from present isometopids is evident from the
faot that the Miridae have to show, among them, characters which are more primitive than
those which charaoteritze the Iscmetopidae as, for instanoe, the structure of the membrane
of some Restheniaria, the occurrence of a harus of the wing-cell in many genera, while
this has dismppeared in the Isometopidae. Furthermore the Isometopidee already seem to
be rather strtotly specialized in a ocertain direction, whereas the Miridae still have
very variable forms to show, none of which, however, exhibit stronger similerity to the
isometopids. On the other hand, for example, several Fulviaria are very similar in hebdbi-
tus to the Termstophylidse so that is is herd to explain this similarity only as conver-
gence dependent on aceidental ocircumstances and in fact, Puton (18883106) questioned
whether the Termetophylidae were to be united to the Capsidae or with the Anthoc oridae,
Now since it has been revealed that the Termatophylidae do without ocelli just like the
capsids, the similarity pointed out becomes even greater, Accordingly it is still less
permissible to derive the capsids from the termatophylids than from the isometopids be-
oause the beak of the former already shows a more highly specialized type (lst segment
greatly abbreviated) and the termatophylids even in other respects such as in the struo-
ture of the spex of the head and also the ventral and ¢ genital segments conform to the
anthocorid type which was developed in a definitely different difection, Om the other
hand, the great similarity of oertain capsids with the termatophylids oan be understood
as a reminiscence from still older timss when the ocapeid and anthooorid types had not
yet been separsted. Loss of ocelll in Termatophylidee doubtless showed up quite inde-
pendent of the same loss in the Capgidae and therefore represents only en analogous
phenomenon.

As is evident from what has been said above, the Termatophylidae, Miorophysidae,
Anthocoridae, and Cimicidee agree in several essentiel respects and form a type sepa-
rated off from the Miridae (Capsidae) and Isometopidae. In the Miridae-and Isametopidas,
thet is, tho pPosterior margins of all ventral segments conceal the ahterior margin of
the following segments, while in the anthocorids end, according to Poppius's investiga-
tions, also in the Miorophydideae, Termatophylidae, and Cimicidae, the anterior ventral
gogments are ocontiguous only by the margine (as in Nabidee, Reduviidae, etc.) (see also
fohiocedte "Nogle nye Hovedsaetninger af Rhynchoternes Morphologie og Systematik™;249).

In the former, the two § genital segments are entirely free aes in Nabidee, in the latter,
on the contrary, only the lobes of the 2nd genital segment are free while those of the
7th (avparently 6th) ventral segment - first drawn out lateral backward from it - for

the most part are ooverod in such a way that a triangular 1ittle lobe is visible only

at the outer margin and sometimes also a little plece at the bese of the sew oase. Also
the struoture of the head is different in the two groups. In the anthocorids and theip
reletives, the always horizontal head is distinetly trunotate on the apex. If, thero-
fore the aforesaid families certaeinly belong to two definitely sepsrate directions, i$
gtill does not seom right to me to consider them only as subfamilies of only two femie
lies (Cimicidae and Miridae). If, for instance, the Pyrrhosoridae 1s ozce raised to a

geparate family oen tho basis of venation of the membrane and absence of oocelli, thma tajﬁ?
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. Hicrophysidae, whioh Fieber has alrecdy goporated from the exthocoride, 1iteulco. ol

; a substantially different structure of the wimbrane. PRurthormore the strongly ey
- sexual dimorphism which is alwnys strictly carried out, is extraordinarily okarecteric
f-’ tic for this family; this dimorphism has no gounterpart among the Anthocoridese. %o ¢
e is added the differont number of tarsal emd rostral segmonta whioh atill seozs to o g
i( be of less importence. (The miorophysid genus Nabidomorpha Popp., eas stated carlier,
; has only 3 visible rostral segment, just like the anthooorids.) These two families, &7
L Termatophylidae end the Miorophysidae cecm to me to represent a lower type thon tho Aue
Y‘i thocoridae, in certain respects. REvidenmse of that, it eceems to me, 18 the etill typl- -
L onlly 4-segmonted bsak, but also the fact that 1t is now very poor in spp., supporis ¢’
E‘; conoept that it belange to an older oirele of forms, On the other hamd, the Anthoooril
g which have shown relatively numerous goenora and spp., at present, probably are of latey
- origin, of which fact the reduction of rostral segmonts showing up in them seems to by
evidence. Finally the Cimicidae are quite peculiar and probebly later appearing parae |
sitic forms of adaptation whose great affinity to the anthocorids oan herdly bo disputcd
today. However it would be wrong to conceive of them as only anthocorids which have bew. |
oome adapted to parasitism, as Flor (1860) wented to do. This author know only Cimex z
lootularius and did not know that several distinotly different types of genera wore Jolzmt7
onto the genus Cimax and with it formed a emall systematlic group: characterized by comw
mon characters. The struoture of the head and pronotum thereof is so differemt froa
that of the Anthocoridf¥™that it oan hordly be conceived of as a subfamily of the latters '
v Hore brachypterism has become a true family character; of millions of bedbugs, not & eliz=
i gle ealate bug has ever been observed. The lack of oocelli in Cimioidae is e furthsr pkgs °
i nomenon which goes together with the constant brachypterism and whioh has becoms a fopd?~:
character just es that has. : o

e

If therefore the Cimioidae can be oonsidered as highly specialized forms without
hesitation, it may, as already indicated, be more difficult to decide whioh of all the °
8ix above-mentioned families is to be considered as the most primitive. Here I call gf=.
tention to the fact that Brullé (1835) has already placed the lrise at the lcwermos:
terminus of the Heteroptera system and that the author (1875, 1878), Putom (1888), and "
Saunders (1876, 1892) have comsidered the Capsidae as the lowermost emong the Gymnooep= '’
atae. If, as above proved, this is net corroct, this family ard the Iscmetopidae with 5
8 very distinet 4-segmonted beak, represenmt in the aforesaid forily ccxplex with reapocl
to structure of the rostral gheath, a more prirdtive lsvel in devolopmont just as cere
tainly as do the Termetophylidae and Miorophysidae whose let rostral sogrent hag alrecl™
been groatly reduced in length. One gerus of the microphydid? (Habidomorpha Popp.) hkac -
even besems reoently known whoee rostral sheath showed only 3 vieible sogments. The ‘
sheath has cnly 8 segmonts in all the remaining families. As for the mcabrane, nomse ¢l -
the above-rontioned families shows the primitive venmation like the Nabidae and Velooci~
peildae. But there aro soms Restheniaria genmsra (Resthenia Spin., Platytylus Fieb.) i
enong the Miridae whose membrane is provided with distinct radiating veins whioch go cu
from the eell-veins torard the margins and probably represent the last traces of the L
radiating venatiom which Ins besn oharactoristic for the nabid and velooipedid mxgbrams
and presumably just as ehmtizitoristis.for mirid ancestors. But the venation of tha nmn-‘g
trans, as soon, that 1s, as it hos developed, has bocoms sirongly reduced in the fami- -
lies belmging to the branch that is under digoussion, in cuch a way that it forms only !
cos or & pair of basal oolls (Iiridao, Termatophylidae) which sometimes show a pair of
e short off-shoots (Iscmotopidas, Miorophysidae), or even in such a way that it oonsigic
'“i of from 1 to 4 longitudinal veins whioh issuoe from a sametirss vory indistinot marrcw .
‘ coll adjacent to the suture of the membrene and of theee only very rerely (Physopleurc’
Reut., Buohananiella Recut., and sczetires Cardiagtethus Fieb.) ths 2 inney emos rum 4g-
gether before the apox ead form a triangular cell. It is indecd difficult to say whic’
o of these types ccrrospormd to & higher development. But hore it should Bs gtated that -
V., _tho anthcgorid ¢ype of venatlom first showed up sizmultanecusly with rolzetien ef 0%
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& okarastor oczmia $0 $hie familios of ¢kie bransh = @0 ool aa (ko elytira have i
.m0 suscoeded in dovoleping - 1o tho maro or less markod developrsmnt of ¢he so-called 7
. ¢umous which 1s soparated froat the corium, espeoially in Hiridae and lascnotopidae, by
. '@ distinot freoture. But the fact that soms lMiridee genora (Lyzaeczoytus Reut., Myr-
msoophyes Osh., Pithanus Fieb., Myrmocoris Gorski) shcw up which do without this froec-
turo, seems to the author to indicate whioch cieg = like presont reprecentatives of fami-
lies of Handlirsch's 3rd branch (Nobidae ctc.) = had still dewolopcd no curous. ginso
euch atavistic results [or products] es thsse end the psouliar mcubrano structurocct
soms Restheniaria diseussed above ocour emong Mridae perhaps, with reforonce to the
primitive struoture of ths bsak, sufficient ground eould b fouzd for ocnsidering thi:
famil® . as the most primitive of the bransh. Meamrhile it has beccme spocialized im
gevercl important respecte, namely, in the disappearance of ths ocolll and in tho dewl=
opment of olaw-arolia which are absont in all the rexmining femilies, as woll as in
the reduction of nymphal dorsal glands (see page 10-11). The occcarrence of ooclli is
ss earlier pointed out,®&o- the most primitive typical charaoter ard the absersce thereof,
as in the waterbugs, is always an aoquired character. Inm tho 6th Chapter, I am going
to present proof that the Miridae also come from anocostors whioch kad edss boon provided
with ocelli juet as the related isomstopids, miocrophysids, ard-anthocoride are toéay. .
It is possible that these ancestors resenmbled the iscmstopids for, as has alreedy beean
demcastrated, the Mirideae are most closely rolated to thie omo of all the famllios.
¢inserts for the Heteropters,

As ctated above, the families under discussion show dietimot rolaticackip with
Hardlirsoh's family group inoluding the Reduviidee, Nabidae, Henicosephalidaes, and
Phymatidae. 1In all these the pieces [fesolerites] of ths meso- apd msta-sterna = whioh
are charcoteristically still delimited for the basio type of Heteroptera - have been
oompletoly fused so that they seem to bo entirely simple. Furthermore also the hirnd
ooxce have become rotatory so that the inseots in question are to be considered as tro-

ohalopodous.

. A
\ L

Handlirsah designated the Reduviidae as the basio type of this family complex azd
let the other § families radiate from that. However, Kirkaldy was decidedly right when
he oonsidered the Nabidae as the most primitive. 1In it the venation of the membrane
18 continued rigd% up to the same primitive standard as in the Velocipedidee in the 1st
branch. (The presence of an embolium in the nabid subfemf®z Pachynomina and Nebinn
is likewise a primitive cheracter (see page 6). The subfemily Reduviolina, which mostly
does without the embolium, is therofore tol» considered as more highly specialired,
this being also evident from the fact that in some gonera of this subfamily the veuna-
tion of the membrane evon in the long-winged form is more or less reduced (Arachno-
ooris Scott, Arbele Stdl) and that even the beak of one gems, Scotomedes Stdl, is 3-
sogzented, at least externally.) The beak also still:has the primitive 4 segments,
although the first one is greatly shortened; S segmonts are supposed to ocour only in
the genus Scotomedes Stfl which is unkmown %o me. Moreover, the beak of a few gensra
in Nabina, as well as spp. in Pachynomina, is short, very powerful and on the whole
strongly reminiscent of the beak of reduviids.

In reduviids, macrocephalids, and henicocephalids the first segment of the beak
is always no longer visible and the beak has become so short that it does not reach
beyond the prosternum. ' Of the reduviide, spp. of the subfamily Piratina Stdl, show
very great similarity in habitus with the nabids which indeed had been combined in
one family with the reduviids by all authors before Fieber (1861) and also by several
authore after that, and had been placed beside the Piretina. (ume could therefore be
inolined to derive the reduviids as a branch fromthe nabide in which the number of
rostral segments aud the venation of the membrane had been reduced. But in the redu-
viide there is & contrivance which they have in common with the morooephalidss the
'“gary oharacteristio stridulation groove of the prosternum. Furthermore the spp. of
~weme two families lay tholr oges quite free [i.0., in the open] and their # genital
C ey ern thogpofero dovolerid sooording $o & typo doviating
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and doing without tho saw sheath altcgothor. Those two olroumsionics Lot WO Wil

a common origin., But to derive both reduviids and macrocephalids direcctly from the
rabids seems risky to me for the macrocephalids show too great differences to justlfy
such & concept. Neither is it exactly possible to conslder the macrocephelids only

as highly speclalized reduviids because their membrane is still very frequently found
on a distinotly mare primitive level of development than the reduviid membrane with
its greatly reduced venation. Therefore it seems presumable to me that 21l the four
above-mentioned families belonging to the same oomplex nixmabkdnithearaEkizrn coms
from nabid-like ancestors, but that the Phylum branched into 3 branches one of which,
the Nabidae, still has several primitive characters whereas the other 2 are more highly
specialized. Of the latter, one soon again divided into two small branches, the redu-
viids end meorocephalids; the other included the hemicocephalids (see page 17).

The second great Gymnoceratame trunk of Handlirsh's very soon divided into two
branchesy the Coreldee and the Pentatomidae. Later the author mentioned the penta-
tomids as a quite independent group which certainly is completely right. He derived
the Lygaeidae (=Myodochidae), Pyrrhocoridae, and also the Aradidas, Tingididee, and
Berytidae (=Neididae) from the Coreidae. This phylogeny is certainly for the most part
only supported on weak grounds. The fact that the dorsal glands of coreid nymphs
show a reduction of the primitive type which is still present in myodochids, pyrrhoco-
rids, and aradids, is quite decisive evidence against such a concept. No more can the

Tingididae derive from the Coreidae since the latter have dorsal glands on the Bth end &! o

segmonts, never ca the 4th as do the former (see page 10-11), Also I can form no firm
opinion on the kindred relations of most of these families. Still I find this mich

certain; the pyrrhocorids and coreids cannot be considered as homophyletio (see p.15)
Irivestigation of the internal anatomy and the eggs of myodochids, aradids, tingidids,
and neidids ¥mxxxxmarxeskxxmtexskomddmgxmi is absolutely necessary for a correct un-

derstanding of these families (see p. 15). Likewise it seems to me the Aradidee (cught ] 17@

to be removed from the circle of relationship of the above-mentioned femilies (see p.29)¢

On the other hand, we mey assume with great probability that the neidids are olosely
related to the myodochids, as already demonstrated by Stal (1874). The membrane with
only 5 veins, as in the myodochids, is espeoially worthy of note. Still it seems to

me Stal went tm far when he united it with the la tter as a subfamily. (So did Kirkaldy
since he did not mention the Neididae at all in his disgram)., They have very little im
common with the Coreidae fromwhich Handlirech derived them. Handlirsch himself has
demonstrated (eee p.:9) that all the abdominal spirecles of the Neididae are dorsal,
Both for this and for meny other reasons (for example, the characteristic formation

of antennae and legs, as well as the presence of only 2 nymphal dorsal glands) this
family must be considered as still more highly specialized than the Ryodochidae.

Therefore in my opinion, as is evidemt from the differing egg-structure of the
Pentatomidae, Coreidae, and Pyrrhocoridee, Handlirsch's second Gymnoceratae trunk
is to be divided up into at least 3 independent branches.

In comparison to Kirkaldy's system, Handlirsch's has a decided advantage in the
fact that the suthor oomsiders the primitive Heteroptera as pagiopodous and derives
the trochalopodous families from such. But the fact that I cannot agree with his phy-
logenetic points of view comes from the circumstance that he artificially divides the
Heteroptera with respect to & single adaptive character (projecting or short antennae)

and that he combines frequently heterophyletio families in the same branches.

4., My Own System.

The family tree (seo Plate) was very kindly drawn by & zoologist, Mr. Fackmam,
according to my instruotions.
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I havo alroady glven reasonas for my doviating views in the above romarks cu Hir-
kaldy's and Handlirsch's phylogenetic diagrams in such detail that it is sufficlent
now to uniformly summarize the results thereof, especially since in Chapter IV I will
oharaocterize the systematic groups egain.

One substantial difference between my System and those of Kirkaldy and Handlirsoch
is the rejection of the artificial bi-partition of Heteroptera based on a single adap-
tive oharacter. In my opinion, the Protoheteroptera developed in several (about 8)
different directions. I consider the differing formation of the micropyle avnparatus
of the egg as very charsoteristic fo theae directions. The families that show simi-
larity in this respect also prove to be releted in others. Thus, for instence, ths
correctness of bringing the femilies designated by Kirkaldy as Notonectoldeae together .
is justified by the structure of the micropyle apparatus which is essentielly in agree-
ment. But the same thing shows thet the Gerridae are elso to be reckoned with the
same superfamily most naturally. A second very striking proof of the significance of
the aforessid micropyle apparatus is the distinot relationship of the families provided
with parietal micropyles, which families, however, were unnaturally sepsrated by Kir-
kaldy's and Handlirsch's divisions. Only it is to be regretted that the ezgs of all
femilies have not yet been investigated. The placement of some families must therefore
st111 be considered as provisional. I will call attention to these families below.

[Agreeing] with Hendlirsch end in opposition to Kirkaldy, I am considering the
ragiopodous forms as more primitive. The trochalopodous forms developed gradually
and often heterophyletically from these. This took place very early in some direc-
tions of deve.opment so that the now-existing, most primitive forms thereof are only
trochalopodous, while at the same time other primitive characters, for example the
structure of the sternum [or thorax] show a later level of development.

Branch I (Hydrobiotica)* of the Heteroptera stem (Protoheteroptera) includes only
nagiopodous forms, with few exceptions. So far as the eggs are known, they do without
the operculum end the mioropyle apparatus is apical and central with only one or in
sny oase only & few micropyles (For eggs of Naucorls see page 11). The femilies be-
longing to this Branch, all of which are without olaw-arolia, are largely water-
enimals in that they either creep about on the bottom of the water-pond, swim in the
water, or paddle around on the water surfsoe. Others, on the other hand, are land
buge but mostly still live in moist places. The antennae are differently modified
scoording to way of 1ife, being short and concealed in the bugs living in the water,
long-projeoting and mostly filiform in bugs living on the water surface and on the
surface of the ground, finally shexixemt projecting but shart in some families whose
larvae and nymphs, at least 1in the Ochteridee, lead a subterranean way of-1life.

This first Brench is divided into 4 branches, also representing many superfami-
lies, the first of whioh, Ochteroidese, is oonceived as a direct continustion of the
Branch (see page 13)., Probably the family Nerthridae issues from this. The peculiar
family Peloridiidae (see page 1)+ certainly also belongs to the same ocircle of rela-
tionship. The second branch, the superfamily Notonectoideae, still characterized by
a compound sternum, is divided into several (4 or 5) small branches. The most primi-
tive of these is the Belostomatidae from which the trochalopodous Nepidae originated,
as well as probably the still more highly speciaslized Neucoridae. The Notonectidase
(see page 22) seem to have branched of f independently from these. Whether the family
Corixidae sprang from the Notoneotidee or quite independently, and wheher it is to be
counted among the Heteroptera at all must be left undecided (see page 19). The third
branch, the superfemily Acanthioldeae, all of whose representatives have long arntennse
and simple meso- and meta-sterna, but are still pagiopodous, sends out 4 emall bran-
ches of whioh the family Velocipedidae is the most primitive as is evident from the g
yomation of the membrans end tho struoture of the § gonital segzmeats. The family T

,;;.ﬁ'.."g,epopm:l.idao (pege 18) adapted for 1ife undor water came forth im the viodulliy %, ..
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this swall branch. The hAoanthisdac end Loptopodidae aro gomowhat more highly eptsiae
l1ized. Tho 4th branch, jerroldeae, whioh also has long filiform arconnae; end simplo !
( meso- and meta-sterna, but is charecterized by homogeneous elytra and has bgoous tro-
chalopodous as & result of way of 1life (water-runners), is divided into 4 small bran- &
ches, the families Gerridae, Velladae, Hydrometridae, end Mesoveliedae but of these
the place of the latter is uncertain. It may perheps belong to Branch III (page 19).

. This name does not charecterize all forms belonging herse, certainly, for a few i g
(Acanthioideae) are land bugs for the most part. However, with the sole exception of i ,ﬂ
the Leptopodidae, they 1ive on the banks of bodies of water or in moist places. Naming ' i
oan never be fully adequate. It must be ocmsidered guf floient when it designates the
typical forms of the respective groups. These remarks refer both to the eabove and to
other names used below.

##, This family was not mentioned at all by Hendlirsoh, it was united by Kirkaldy
(1906) with the Ochteridae without basis.

#. Except for the genus Rheumatobates Bergr. and a few related onee whase anten-
nse in the & have been quite peouliarly traneformed.

Branch I1 (Trichotelocegg) embraces only & single superfamily Dipsocoroidease,
divided into 2 femilies Schizopteridae and Dipsocoridee whieh, especially the former,
seem to be very primitive in meny respects (page 18). However it is doubtful whether
erection of this Branch 1is well grounded. Possibly the superfamily Dipsocoroideae 1s
only & branch of pranch I. Its internsl anatomy as well as the structure of the eggs
{8 still completely unknown. Until research has settled thie question, it seems %o
me that the quite peculiar formation of the antennae, reminiscent of thet in Cicadaria,
provisionally justifies separating the Dipsocoroideae from the other Heteropters as an
independent Branch. .

e B T T AT T T i T DT NI

( Branch III (Anonychia) is well characterized by the peculiar structure of the
rioropyle apparatus ol the eggs (numerous parietal micropyles). The antennae typloally
have the last 2 segments slenderer or they are filiform. If there is an exception in
this respeot, the last two segments, very rarely ®+Ythe last (Macrocephalidae) are
thick (in the letter oase nowever the beak is only S—segmented). The olaws sare pro=
vided with arolia only in ome femily, Miridee, and here too, not always 80 @ ovided.
This Brench is divided into % prenches. From the first branch, the pagiopodous super-
family Cimicoideae, characterized by a compound gternum, arose in diverging directions
on the ond hand, Isometopidae and Miridae and on the other the Microphysidee, T ermat o=
phylidae, Anthopoldas, and Cimicidae (pages 23-24) and also perhaps Polyotenidae. Ths
gsecond branch, the troohalopodous superfamily Reduvioideas, characterized by simple
meso- and mete-sterma, furthor divides into 4 small branchee, the Nebidae whioch in=
oludes the most primdtive forms (page 26)3 the highly specialised Henic ocephalidae, and
then the Reduviidao and Maorocephalidee which are olosely related to each other. A 3rd
branch, the superfamily Aradoideae is probably to be added to these two branches; it
also hat simple meso- end meta-sterna and rotatory hind coxae but its beak is straight F

) end not curved. This branch is perhaps divided into 2 smll branches, the new family 3

v Joppeicidae and the Aradidae, The former jncludes only a single genus which was pre- i

yiously oounted emong the Arsdidae (Puton (18813122)) or Myodochidae (Bergroth 18983188).

The following prove that the later conscept is decidedly wrongs the beak with only 3

gsegments, the 2-segmented tarsi, the claws entirely without arolia, and finally the

structure of the ¢ genital segments which certainly are oleft in the middle but bear

po saw cese. This small family also deviates from the -radidae by geveral characterss 4

the oocurrence of ocelll, the last thin antennal segments, end the venation of the mem= |

brane in whioh 3 respects they are very strongly reminiscent of anthocorids. The 5

A gtructure of the eggo 1s gtill unlmown but the for the most part striking charactore i

ra %Y BEOM to poimt Ll familjr-u.to Lia- place in Branch III. _Although the rolati,‘hzgd.g‘

’v‘-r‘*a’zj'ﬁﬂth tho arciids ie not kory conspioucus it still doos not seem to BO _pho},bg-.,_ﬁf‘**‘-‘“"ﬁf" :
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_j?5f‘éhat this farily also had the same origin., It had provicusly boon derived from ths
C pritatonids (Teﬂgaratomina) by Kirkaldy and from the Coroidee by Handlirsch, but in

same
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my opinion without reason. Although the 3-segmented boak of Aradidae can be derived
from the 4-segmented beak of pentatomids or oorelds, it is still rather improbable
that the claw-arolia aoquired by this family have been los: again. Indeed the forma-
tion of the antennae strongly deviates from that typical for Branch III. But the
formation of the antennae has frequently proved to be of little importance in syste-
matio respects. The placement of the two aforesaid femilies, Joppeicidase and Aradidae
mist be considered as only provisional until the structure of their eggs and their
internal anatomy has been sufficiently investigated. THere it uay 8till only be noted
that the similarity of Aradidae with Tingididae, as a result of which most authors
placed these families beside each other, is very superficial. Certainly the tarsi in
both of these families are only Zpsegmented. Such tarsi, however, are alse found in
several families of Branch III (Microphysidae, Joppelcidae, Macrosephalidae) and the
groove- [or channel-, gutter-, eto.] formation of the gula which i{s also camon to
both famiIies, also shows up in the Maocrocephalidae., These phenomena are independently
8cquired characters which do not depend upon any oloser blood relationship.,

The peculiar, striking similarity in venation of the membrane in primitive Nabidae
of Brench I]II 3§d Velooipedidse and Qohteridae of Branch I seems to indicate that these
two BranchEsXh Y€he seme origin & long ways back.

In Branch IV (Onychiophora), which coincides with the superfamily Neidoideas, I
em provisionally combining Iamllies whose olaws are always provided with arolia, whose
entennee are filiform or the last segmont 18 more or less thiokened, and whose membrane
is never provided with many parallel veins. Unfortahately the eggs of only a single
family (Pyrrhocoridae) have been examined. They are without operculum and also are
otherwise differently formed from those of all other families, even from those of
Coreidae (page 11) for which reason this family cannot be united with the Coreidae in
the same branch. If the egge of the other families of Branch IV prove to Be formed-the
a8 in Pyrrhocoridse, the questionable relationship will be confirmed. Until then, the
belonging at least of Piesmidae (page 15), Tingididae, and Hebridae to this branch is
more or less problematicas. As I picture it to myself, the Branch is divided into 2
branches, the familiss Pyrrhocoridase and Kyodoohidae, which have specialized in diverg-
ing direstion (page 15). Without doubt the Neididae and perhaps also the Piesmidae
and Tingididae issue frcm the latter branch. In the ocourrence of ocelli, in the
soutellum not concealed by the pronotum, and in the venation of the membrans (in me-
oropterous forms), the Piesmidae have characters which are reminisoent of Myodochidae.
Futupe investigation of the eggs will decide whether the Hebridae in fact also belong
to this Branch. The structure of the beak and the claws provided with arolia show
that this family in any case cannot be referred to the Gerroideae,

Branch V (Polyneuria) inocludes the superfamily Corsoideae with the family Coreidae.
The membrane vemation 1n this family shows great similarity with that of the Pentsto-
moideae (see Branch VI) and Branches V and VI perhaps long since sprang from one family-
branch. In any case,the substantial difference in structure of the head, in the typi-
9al number of antennal segments and in the structure of the egzs (page 1l) are enough
to keep these two Branches separated for now. :

Branch VI (Peltooephala),,finally, is identical with the superfamily Pentstanoi-
deas. The family Pentatomidae is a more primitive branch of this Branch, the Urolabi=-
didae and Thyreocoridee are more highly specialized., Perhaps a few of the pentatomid
subfamilies cited by Kirksldy in his 1909 Catalog deserve to be oconsidered as indepen=-
dent families such asg Coptosominae, Soutellerinae, eto., for example. But unfortu-
nately I am not now able to ongage in studies of this question.
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In the following oharacterizations, the characters whose validity doeghot yot
soom to be suffiociently verified, are given in parentheses. Primitive characters
are in italics. Where the hemelytra are desoribed, the desoriptioms always refer to
the conditions in Forma macroptera. The family Polystenidae has been omitted from
the families because it is unknown to me in nature and all previous descriptions are
not sufficient to determine its position in the System. Thus, for instance, Speiser
completely overlooked buch an important structure as the genital segments.

Series I Hydrobiotica; Unguiculi destitute of avolia. Metasternum destitute of
orificla or very rarely (VelocIpedidae) provided with very minute orificia. Nymphs
without orificia of the dorsal glands or provided with a single orificium only on the
4th abdominal segment. Ova destitute of operculum, with a few central apical mioro-
pyles (Eggs of the families Ochteridae, Nerthridae, Leptopodidae, Velocipedidae, Ae~
pophilidae, and Mesoveliadae not yet examined.).

This series corresponds to the Hydrocorisee Latr., or Cryptocerata Fieb., plus
the Ogulatae Latr. (Riparii Burm.) and Ploteres Latr. (Amphibicorigae Leon puf.).
The recently erected femily Aepophilidae also belongs here. In Kirkaldy's System, the
Series is represented by his superfamily Notonectoidese, by the Nepoideae families
Nepidae and Gerridae, as well as by the Miroideae family Aepophilidae; in Handlirsch's
System by his Cryptocerata, as well as by the gymmocerate families Velocipedidae, Sal-
didae, Hydrometridae, Mesoveliidae, and Aepophilidae.

Superfamily Ochteroideaes Ocelli two or very rarely none, in this case the dia-
phanous hemelytra would show remose veins, producing a great many cells. Antennse
4 or 3 segmented, simple, very short, never longer than the head, often concealed.
Meso- and meta-sterna composite. Acetabula of front legs excised with [or by] the
posterior margin of the prosternum. Hind coxae cardinate [i.e., hinfed]T” Legs never
natatorial. (Abdominal spimoles 2-7 ventral). Nymphs without orificia of the dorsal
glands (sec.Kirkaldy).

This Superfamily coincides with the oryptocerate subsection Litoralis Fieb. Of
the families belonging here, the first, as is evident from the following exvosition,
has frequently been placed in the Gymmocerstae. In fact it seems to connect the super-
family Notonectoldeae with the superfamily Acanthioideame and probably contains the most
primitive forms of still living Heteroptera (psge13). Blanchard (1852) even wmnt so
far as to separate it from these (Prostomophora) and combine it with the Hmmoptera under
the name of Hipostomophora,

Phalanx I Ochteriformes: Qcelli present, Antennase 4-sesrmented, Resk 4-segmented.
Hemolytre of macropterous form composed of clawus, gorium,: embolium, and hardly separate
membrane.

Femily I Ochteridaes Clypeus turning backward. Antennae freely projecting. Beak
long, with short, thick, ring-Ilke besal s egment. Membrane with oblong areclas, in 2
rows circumscribed by & strong vein, can the mergin with inconspicuous, radiasting veins.
Front legs equal to the maddle legs, cursorial. Front and middle GArsi one-gegmented,
hind tarsl Z-segmented, all bi-unguiculate. Last ventral (genital) segment in the ¢
oleft in the middle, inclosing [or confining] the terebra.

The kindred relationships of Ochteridae (=Pelogonidae) to the Acanthioideae on ths
one hand and to the Notoneotoideme (Cryptoceratee) on the other, have been variously
interpreted by different sauthors. The genus QOoterus (Pelogonus) was referred to the

Geocorisae (Aurocorisae o ~astwood) by soveral authors and placed in the vioinity of :l
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Acanthiss or Leptopoda, as did Latroille (1825, Osulatae) [otherszomed, pago 6l of tozij.
It was referred to Reduvites, which belongs to Lpporte's Section Hoemathelges with a

few cryptocorate families, by Laporte (1832) along with Leptopus. St8l placed it (186€4)
as & separate family between Hydrobatida (=Gerridae) and Mononychida (=Nerthridae p.);
Brullé (1835), Blanchard (1840), Lucas (1849) placed it together with the Nerthrideae
between Nepidem and Leptopodidie as the family Galgulidae. - Amyot (1848) placed it oppo-
site the remaining Cryptoceratae, Occulticornes, 2s & separate tripe the Brevicornes.
Other aithors [many named, page 61 of text] brought it under the Bydrocorisae (Crypto-
cerata). Schioedte (1369) placed it among his Pagiopoda between Acanthiae and Nauocori-
des; and Kirkaldy (1908) put it together as a small group with the Acanthiidae in hie
superfamily Notonectoidease.

Family II Nerthridaes CXypeus turning backward. Antennae hidden. Reak shart.
Membrane on the posterior margin irregularly areolate or destitute of veins. Legs
differently formed, the front legs raptorial. Front tarsi l-segmented.

The Werthridae (=Galgulidae and Mononychidaeg were very frequently combined as
a separate subfamily with the foregoing family. [Authore who did so named, page 61

of text]. Spinola placed it (1840) as a™tribe"of its own between the Hydrocorigae and
Amchibicorisae, while the Ochteridae were referred to the Geocorysae. In Festwood
(1840) the Nerthridae (Galgulidae) form the first farily among his Aurocorisa; while

the Ochteridae were placed in the seownd (Acanthiidae). Amyot and Serville (1843) set

1t up under the name Bigemmes as the first family of the Hydrocorisae, while the Och-
teridae are found beside the Acanthiadee in the geocorimad family Nudirostres. Just so
did Dohrn (1859) and Walker (1873). Am ot (1848) likewise separated the two fumilies
from each other in that he transferred the Nerthridase to the tribe Occulticornes, the
Ochteridae to the tribe Brevicornes. Fieber (1851), Champion (1201), and Handlirsch
(1908) considered the two families as separate from each other. Stahl [sicil] (1864)
placed the Mononychida between Pelogonida and Naucorida. Kirkaldy still in 1906 treated
Ochteridae and Nerthridee as separate families but united them later on in 1907. Still
later, in 1909 (pege XXIV) he placed some geners of this family (Mononyx etc.) under

the Naucoridae. Finally de la Torre Bueno united the Nerthridee and Naucoridae. (Page 20

Phalanx II Peloridiiformes; Ocelli absent. Antennase 3-segmented, the last segment
submammilld~-form—~ pointed on the end, on the apex itself (seen under the microscope).
Beak going out between the front coxsme, 3-segmented, with the basal segment hidden be-
tween the lamellae of the prostethium. Hemelytra diaphanous showing remose veins pro-
ducing a great many oells.

Femily IIT Peloridiidee: Head seen from below hori zontally sub-planate, posteriorly
depressed in a broadly triangular process, and very closely pressed to the prostethium
and oonnate with 1t, apioally trilobate, productd and sepsrated from it by a carinula
and transverse depressions. Legs simpie, formed alike. Tarsi 2-segmented. .

A single genus, Péoridium Bredd. (page 2).

Superfamily II Notonectoidaes Ovelli absent. Antennae very short, shorter than
the head, subocular, more or less hidden. Hemelytra for the most part provided with
an embolium. Meso- and meta-sterna compehite. Hind coxae mostly cardinate. M nd legs
mostly natatorial, Nymphs without orifioia of the dorsal glands.

This superfamily is identical with Lstreille's (1825) Hydrocorisae (except the
Nerthridee) end with Fieber's cryptocerate subsection Aquatilia, Latreille had already
divided the Hydrocorisae into 2 groups (tribes). 1In "Cat.Hemipt.%(1910) Kirkel dy kept
the same Classification which he based on the differegt insertion of the froa% ocoxas.
I find it best to follow tigeauthors.
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, L the prosternum. Bedy flattened above and below or & little comvex. Beak 3-segmented

Front lege raptorial.

FPamily IV Belostomatidaey Beak short, provided with (rudimentary) labial palpi.
Antennse 4-segmented, provided with lateral processes. Hemelytra provided with an
embolium., Membrane mostly retioulato-venose. Hina coxae cardinate., Hind legs nate-~
Yorial. Middle and hind tarsi 2-segmented, provided with sterigmata {i.e., forks or
props] at the base, with 2 unguiculi. Abdomen apically with the appendages of the
sidothessa [fphallotheca] short, lincar-lanceolate or spatulate, not much projecting
more frequently enclosed. Abdominal spirecles frequently partly atrophied.

Family V Nepidaes; Beak short, provided with (rudimentary) lebial palpi. Antennee
3-segmented, provided with lateral processes. Hemelytra with an indistinct embolium.
Vembrane mcstly reticulsto-venose. Hind coxae rotatory. Legs gressorial. All tarsi
1-segmented. Appendeges of aidotheca olongated or very long. (Abdominal spimclés 2,
3, and 7 atrophied, 4, 5, and 6 distinet.)

The close relntionship of this family with the preceding was presented in detail
by Schmidt (page 17).

Family VI Naucoridaes Beak destitute of labial pelpi. Antennae 4-segmented, sim-
ple. Hemelytre provided with an embolium. Membrane without veine, Hind coxae carci-
nete., Torsli at least the posterlor ones 2-gegmented and biunguiculate. Abdomen api-
Sally without the appendages of the aidotheoca. (Abdominal spiracles 2-7 ventral).

Phalanx TI Notonecteeformess Front coxae inserted on the posterior mergin of the
prosternum. Beak destitute of palpi. Antennse simple.. Membrane destitute of veins.
Front legs not at all raptorial, hind legs natatorial, coxae cardinate. Abdomen epi-
oally without appendages of the aidotheca. 7

See page 19 for the relstionship of the Corixidee with the other 2 families.

Family VII Notonectidae; Antennae 4-segmanted. Beak 4- or 3-segmented, shart.
Hemelytra provided with an embolium and the membrane destitute of veins, or oll coria~
ceous. Hind coxme cardinate. Hind lege pnatatorial. Tarsi 2-segmented, the front ones
now and then in the 4 l-segmented. (Abdominal spiracles 2-7 ventral). Body convex,
sometimes higher.

Femily VIII Corixidee; Antennae 4- or rarely 3-segmented. Front strongly turning
backward. Beak unsegmented or at most 2-segmented, short, concealed under the epistoma.
Hemelytra "valvantia™, with linear embolium, membrane without veins. Legs differently
formed, the front legs "paliferus® [yshovel-bearing], the middles ones simple, the
hind legs nstatorial. Hind coxae oardinate. TFront tarsi l-segmented, shovel-shaped.
Abdominal segments in the & irregular, in the ? the same [or equall]. (Abdominal spi-

racles 2-7 ventral).

Superfamily 11T Acanthioideae; Ocelli-two or very rerely none,in this case the
eyes are small, the hemelytre greatly abbreviated. Antennae 4-segmented, always much
longer than the nead. Beak 3-segmented (that of the genus Aepophilus wrongly descri-
bed by Signoret and Puton (1879) as 4-segmented. The beak is in fact 3-segmented,
with the lst segment shorter than the 2nd, this end the 3rd subequal in length.) He§o—
and meta-sterna simple. Hind coxae cardinste. Legs saltatoriel or cursorial. Tareil
3-segmented. Abdom: nal spiracles 2-7 veutral. Genital segment in the ¢ with the opsn-

Ing spico-dorsal, with Two ourved styli aplcally convergent.

The above-described superfamily corresponds - apart from the only later discovared

Velosipedidne and Acpoghilidre, - comletely to the Loptopodidas of Bralié (1835),
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inocludes both Fieber's families Aoanthidea (185;, Saldeoag 1861) and Leptopoidse (1881
Ieptopodae 1861)., The roletionship with Oohtorus (Pelogeaus) which was also discuszed

_;/%q‘ above, has already been indicated by Latreille [and othsrs, page 64 of text]. The

genera belonging to the above-deseribed superfarily were brought together wih the
reduviids and nabids by Laport (but mmly the genus Leptopus) in 1832 [and others, page
64 of the text]. In any oase this relationship must be considered as remote. When
in "Monographia Nabiderum" (1909) I dorived the leptopodids from the nabidoids, this
was an error in all probability. However 1t 18 to be noted that Laporteas early as
1832 referred the genus Leptopus to theReduvites while he placed Aoanthia far avay
from it in an entirely different tribe beaide Cimex; and that Woestwood (1840) also
emphasized the fact that in his opinica, Leptopus 1s a transition to the reduviids.
And in faot the leptopodids, as I noted in "Eomarks on nabids®, whows a certain simi-
larity to some Nabidae (Arbela St&1), especially in the striking structure of the
fomara. Also the beak of the leptopodids, even if its is only 3-segmented, recalls
that of the Nabidae. But since the ebdomen (and no doubt the still undescribed eggs
also) ie very differently formed in thetwo families, perhaps the aforesaid similari-
ties are quite incidental unless they are of an etavistic nature and in such cese wit-
ness to the ancient common origin of Acsnthioidease and Nabidoideae, which we have al-

ready pointed out (psges -29-30).

Phalanx I Acanthiiformess Two distinet ocellis or very rarely'oonfluent into oness, | .

Eyes very large, strongly prominent. Hemelytra composed of clarms, corium and membrene
rarely also cuneus.

the
%, Fieber (1861) and Distant (1904) wrongly desoribed  ocelli of Leptopodidae
Cf. Reuter "(n the genus Valleriola Dist.™ in Wien.Ent.Zeit.1907s211-214.

%, Saldoida slossoni Osb. f.brachyptera.

Family IX Velocipedidaes Antenmae filiform. Beak rather long, the first segmont
very short. Eyes internally posteriorly slightly emarginate. Hemelytra provided with
a ouneus., Membrane provided with discoldal areas and with many veins radiating from
them to the margins. Two genital segments visible in the ¢, enclosing the terebra in

¥he middle. (Dorsal glands of the nymph not yet examined) .

Only a single, probably very old, genus.

Femily X Acanthiadae: (The families must be called Acanthiadae, Veliadas, and
Mosoveliadae and not Acanthiidae, Veliidae, and Mesoveliidae. See, for instance, Cur-
tius and Zumpt's letin Grammar, sections 348 and 246.). Antennae subfiliform or with
the last two segments thickened. Bsak long, reaching the apex of the mesostermum,
firet segment very short. Eyes postero-internally emarginate or sometimes only sub~-
ginnatess, Hemelytra without a cuneus., Membrane with 5 or 6 longitudirpal: valpss
forming longitudinal areolae rather far in front of the apex of the membrane. (Areols
of wings narrow, divided by the hamus.) Front femora not at all thicker then the rest.
last ventral segment in the ¢ long-lamina%ely produced backward and covering the genl-
tal segment. Nymphe with a single orificium of the dorsal gland on the anterior mayr-

gin of the 4th segment.

Family XI Leptopodidas; Antennae very slender. Beak short, first segment as
lonz as the head. Eyes subglobose. Homelytra without a ouneus. Membrane with 4

1oagitﬁhdinnl veins comneoted o the @pox of the membrene by the peripheral vein. }fg
- {Prarvy and subiczdod veins of wing coatiguous.) Front femora a little thickened, o
1) [€omena ] grionotzd etrongly attonuated ¢

\ rd .the apex. 7th geuital sogmen
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Although most authors consider the Loptopodidae as only = subfamily of the Acan-
thiadae, 1 st111 believe that Dieber was_right when he desoribed i1t as a separate
family, Certainly the genital segments are developed according to the same type
énd the large projecting oyes of the two families give them great similarity in habi-
tus. But the eyes also, when more closely examined, prove to be not at all similarly
developed and the other above-desoribed differences between the two families seem to
me to be so numerous and weighty that I find Fieber's concept of the Leptopodidae asg
& separate family again worthy of acoeptance. I am also referring here to the rela-
tionship with the Nabidae which has Just been discussed above (pege 34).

Phalanx II Aepophiliformes: Ocelli noae. Eyes very little rounded.

Family XII Aepophilidaes Antennae with the last 2 segments rather fusiform.
Hemelytra strongzly abbreviated, squamiform apically externally acuminete, with the
Bubscuteiiar margin oblique and sinuate. Last ventral segment not produced backward
8t all. Two genital segments visible in the ?, cleft in the middle and inclosing the
terebra. Nymphs without orificia of <the dorsal glends.

Superfamily IV Gerroidease; Ocelli two or none. Antennse 4-segmented always
much longer than the head, mostly filiform. Beak 4~ or 3-segmented. Heme lytra
with cordum, clavus, and membrene conflusnt or subconfluent into one. Meso- and
meta-sterna simple. Hind coxae rotatory. Connexivum turning upward. Abdominal
splracles 2-7 ventral.

So long as the kindred relstioms of the water bugs [or water runners] cited below
as two different phalanges have not yet been unravelled, IT seems advisable to me to
put them together here still. The Gerroldeas were previously plsced opposite the Hy-
drocorisae and Geocorisme as a different series, the Ampribicorisme, by some authors
Dufour (183%), Spinola (1840), Herrich-Schitffer®(1853), and J.Sehlberg (1875). Accord=-
ing to others [sesbage 65 of text] they form a separate, the second, Subsection of
Gymnocerataess, Zetterstedt (1828) referred them to the Hydrocorisae, all other au-
thors to the Geocorisae (Aurocorisa Westw.) or Gymnocerata. Fkelationship with the
Reduviidae is indicated by most of the authors [many named cn pp.85 and 66 of text]***
because the Gerroideae wore placed beside these or the next releted families (Nabidae,
Henicocephalidae, and - by Oshanin - before the Macrocephalidas)., Amyot and Servills
(1842) as well as Amvot (1848) even referred the Hydrometra with the Reduviidae to
the Nudirostres and put the Ploteres (=Gerridae and Veliadae) right after this. Her-
rich-Scheffer (1853)xx% combined the Hydrometra with the Reduvini. This concept of
the relationship of the Gerroideae with the Reduvioideae still shows up in Xirkaldy's
System (1902, 1307, 1903, 1909). I have already shown above (page 16) that this view
is probably not right. An indication relative to closer relationship with the Acan-
thioideae is found in Billberg (1820) [and others, page 66 of toxt]. *xs Osborn
(1895) even derives the Gerridae and Hydrometridae from the Acanthiadae (page 13).

%, The genus Hydrometra (Limnobates) is still referred to the Reduvini
“#. Fieber also refers the family Hebroidea to this Subsection.
##%, The genus Hebrus counted in. .

- Phalanx I Gerriformes; Hind coxae fer apart, inserted on the sides of the body.

Soutellum covered by a trianzular prolongation of the pronotum, rarely hardly visi-
ble, or very minute, or absent, Nymphs without orificia of the dorsal glands.

Family XIII Gerridae; Head short, attenuate and sloped toward the apex. Two

ccelli, somstimes very obsolota. Eyos touching the apex of pronotum. Beak d-sog=
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ante-apical.

@F. Family XIV Veliadaes Head short, attenuate snd inclined towerd the apex. Eyes
touching the spex of the pronotum. ©Ooelll none or obsolete. Beak 3-segmented. Pro-

5 notum posteriorly produced in a triangle. Wings with 3 lobes. Pro-, meso-, and mesta-

1 sterna subequal in length. Middle coxae almost equally distant from the front and

: hind coxae. BHind legs a little longer than the front ones. Femora thickened. Tarsi

f "~ bi- or tri-articulate. TUnguiculi ante-avical,

Most authors place this family together with the foregoing and often as a sepa- 3

rate subfamily. However the difference between them seems to Me to be 80 substantial

: that, along with Fieber (1861, Hydroessae) and StB1 (1364, Veliida), I am considering
E it as a separate family.

Family XV Hydrometridae; Head strongly elongated, horizontal, subcylindrical,

_ and thickened toward the apex. No ocelli. Lyes far distanct from the anterior mar-
E gin of pronotum. Beak srort, S-segmented., Scutellum very minute or absent. Wings
destitute o lobes. Legs filiform, graceful. Tarsi S-segmented. Unguiculi apical.

Hydrometridee are rather unlike Gerridas in habitus and not a little reminis-
cent of certain linear reduviids, for example, Raphidosoma Am. and Serv. Also us
above stated, the-genus-Hydrometra-{kimnobates?) Amyot and Serville in 1843 and Am-
yot in 1948 separated the genus Hydrometra (Limnobates) off from the other water- $
- runners with the reduviids etoc., in the famiiy Nudirostres and it was also brought 2
?x into Herrich-Sch&ffer's family Reduvini by him in 1853. Even cuite recently de la :
; Torre Bueno accepted a relationship between Hydrometridae and Reduviidae. Hovever, :
I have already shown that the assumed similarity is only a superficial one (pege 13-20).}

S

Phalanx 11 Mesoveliiformess Coxae contiguous, Scutellum visible. Unguiculi
apical, (Orificia of dorsalis of the nymph not yet examined.)

It seems rather doubtful to me whether this Phalanx is actually relsted +to the
foregoing. Perhaps de la Torre Bueno was right when he (page 20) considered it as
close to the nabids. Investigation of the internal anatomy and the ezgs wi 1l solve
thls problem, *insert: It is therefore placedhere only provisionally,

Femily ¥VI Mesoveliadae:; Body oblong. Head oblong, attenuate toward the apex, S
sloped, Ocelli large. Eyes subcontiguous with the pronotum. BSeax 3-segmented. ]
Hemelytra with  clavus and membrane membranaopous, corium submembransceous. Membrane
o destitute of veins. Tarsi 3-segmented,

Series IT Trichotelocera; Unguiculi destitute of avolia. Antennes 4-sezmented,
with the first 2 segments short, the last two long, slender, pilose. Hemelytra and
wings with veins varying. (Eggs end also orificia of dorsalif of the nymphs not ex=- |
; amined). - 3

This series corresponds to the former family Dipsocoridae or Ceratocombidae., ZThe
& genera Dipsocoris Hal. arnd Ceratocombus B¥r., were at thet time described as Lygzaeidase
: (Myodochidae). Dohrn (1859) placed the genus Dipsocoris as type of & subfamily of its
om (Dipsocoridag) with the myodochids and anthocorids in the family Infericornia. The
ﬁ sharp-gighted Fieber (1860 and 1861) found sufficient grounds for erecting a family ]
’ of ite own for the enimals belonging here. But later several authors (named on page 67
. of the text] set it up, together with the anthocorids, miorophysids, and ocimicids, as

& soparate gubftuily. Reutor (1875) and Puton (1878) added thu Miridae to this ccme - '
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£ourders (1875, between cimicids and reduviids), Reuter (1891), Lethierry and See

verin (1898, between Aepophilidae and Cimicidae), Champion (1901, between Anthoso-
ridae and Cimicidae), Distant (1904, between Acenthiadae end Cimicidae), Kirkaldy b
(1906 between aepophilids and acanthiads, as well as in 1907 and 1908 between mirids .

and sepophilids), and finally Oshenin (1910, botween the aepophilids and cimicids). 1
Both Handlissch and Kirkaldy derived them from the Anthocoridae. I have already set ¢

forth the fact that this concept is probably incorrect (page 18). However, it serms
uncertain to me whether erection of this series is complk tely justified or whether
1t should not much rather be considered as only & branch of the first Branch (page 28)

The eggs o1 those animals have not_yet been investigated. The two subfamilies which
I erected in 1lvl, I now consider as independent families.

Superfamily V Dipsocoroideae; Tarsi 3Z-segmented.

Family XVII Schizopteridaes Head, seen from above, strongly transverse, defjexred
(i.e., rent abruptlv downwnrd ], for the most part closelv aopressed between the pvomi-
nent £vont acetabula. Reak ZX-segmented. Hemelytra with greatly verying structure,
frea...r !y a!l coriaceous.

#Mam. XV 77/ Tipsocoridae; Head projecting or slightly declivous. Eyes minute.
Beak l-sw_ e .. Hemelytra with varying structure of the veins, frequently incised
at the latera. marzin before the apex of corium. Front acetabula not et all promine:t.

Series III Anonychlay Ungulculi destitute of arolia or rare y (Miridae) provide-
with them, in that case the membrene 1s bi- or mon-sreolate sna the antennae typical.

becomexgraceful toward the apex. #[i.e., long and slender). Antennee much longer tham |- .

the head, 4-segmented rareiy composed of many segments, with the 2:.d segment the 1one
than the cud, rarely (¥e :rocephalidae only the last is thicikened, in this case the
unguiculi are without aroiia. Hemelytra composed of clavus, corium, end mertrane, at
times also of embolium wza cuneus, very rarely {Henicoce; »ilidae) homdseneous, wmembre-
naceous, For the most part the metasternum is provided witn aritizia, Eggs opescu-
late, with"# ¥ietal micropyles.

est for tn< nost pert, the last twgntggygﬁilxulonéer_aqd sienderer, very rarely thicker |.

The Series corresponds to Uumeril's Zoadelges, not counting the genus Hydrometre,
as well as ts the Nation erected by Billberg, the Cimicides, except the genus lingls.
In Kirkeldy's System it is identical to the superfamily iiroidese (Dirsocoridae and
Aepophilidae excepted) beside the Nepoideae families Nabidee, Reduviidae, Macrocephe-
lidae, and Enicocephalidae. Tn Handlirsch, it is represented bt a pert of the veloc:-
'pedid branch (Isometopidee, Anthocoridae, Capsidae, and Cimicidee) as w211 as by the
reduviid branch (page 23 et seg.).

“uverfamily VI Cimicoideae: Meso- and metasterns composite ’situres of the femii:

Cimicidee obsolete). FHind coxese cardinate. Ungul-ull destitute r er-lia, very reraiy
(Miridae) provided with them. Abdominal spirs~Tes 2-7 ve:.‘ral. ftrli cr forcare
of ¢ zenitalia differentiv formed or only the lefr forceps is unfolded Trr withmut
folds]. The two gerits. sezments in the 7 are cleft, Inclosing the tere™ra .: ine
middle. T

The close reletirmshi; of the families described belrw was alread. pointed out
by the author in 1875 wh=n he combined them all into one farily, the Cir.cidae (ir 8ddi~ |
tion to the Dipsocoriiue - Ceratocomtidee). Puton ‘.~7¢, Capsides) '.ilowed tne
author in tnis concejpt, Leter the femilies were aga.i: separated frow wach other

«nd todey I am even setting up the Termatophylina and Microphysina as ceparate fami- 3

.tes (page 24 et seq.). However their relationship hee gradually becoms clear to tho .
«uthors end is now gensrally recognized. “or the rest this superfamily is identieal =~

a,
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e tuﬁ‘uugayguﬁily Iiroideae Kird. (oxcopt for the dipsooorids and sepophilids),
' Tamdlirsoh combined it with the Aoanthioidege (pages 21-22),

->r’.’>4
vy

Phalanx I Miriformess Beak 4-segmented. Ventral anterior segments covering
the base of the following segment. Lobes of the ¢ genital segments visible.

Family XIX Isometopidae: Ocelli large. Hemelytra provided with a distinct cuneus.
Membraie provided with 1 to 2 areoles or with only 1 vein, Unguiculi without arolia

\

(according to Porpius), (Orificis of dorsal glends of tne nymph not yel examined).

loe Isomelopicee were first described as a family by Fieber (1%€0); out right after §.
that Paerensprurn; (1660} referred them to the Miridae as & tribe (Cephalocorides). Fur- {
ther-more they were united with these, although as a separate group , by Puton (1869,
etc.), the author (1478, 1878), and Distant (1904). Still later the author (1905)
recognized them as & sepamte family and Hendlirsch (1908) followed him in this concept.
The mistake in considering the isometopids as only & subfamily of the Liricdae resulted
in the fact that until todav T had not looked at the systematic units which have been
described in this discussion”_  >esg subfenilies of Miridae, and which in fect are
to be considered as doubtless of tre same value as the subfamilies of other families.

e

For the rest, it mav be interesting to note, with respect to the conception of
the relationship of isometopids with the other related femilies discussed above, that
the first species thereof (Isometopus intrusus) was described as an Acanthia (=Cimex)
by Herrich-Schaffer and in 1853 was combined wi th some anthocorids in his family Xylo-
corides,

Family XX Miridees Ocelli absent, at times ocelloid spets on the sites of the
ocelli. Hemelytra mostly provided with = very distinect cuneus, very rarely (Mvrme-
coris Gorski, Pithanus IMeb., Myrmecophyes Osh.) without it. (exFrene ToF The most
Pa&rt mone- or bi-ureolate; very rarely (Resthenia pim., Callichils Reut., Platytylus
Fieb.,) with veins radistins fr¥om the &reoles or (Solenoxyphus Reut.) with reticulste
veins occupylrng the ¢isk or (liyrmecovhyss Osh.) with irregular free veins. Unguiculi
frequently provided with arolia. Nymphs with & single orificium or with 2 geminate
orificia on the anterior mergin of the 4th segment.,

On the' basis of the absence of ocelli the Miridae were long considered as reluted
to the Pyrrhocoridae. This was done by Latreille (1825), Laporte (1832), and Spinols
(1840) the last of which combined these 2 families under the name of Astemnites, as
well as by Amyot and Serville (1943) [and others, page 69 of text), and finally by Os-
born (1895) all of whom still put them right beside the Pyrrhocoridae. FElanchard (18862)
placed them right after the Coreidae, in which comnection it is to be noteéthat-he also
referred the pyrrhocorids to these. However, this artificial placement cannot with-
stand & sharper critique Brullé (1835) and Westwood (1840) already pointed out the re-
lationship with the cimicids and reduviids; while Kirschbaun (1855) compared the mirids
with the anthooorids on the basis of development of the cuneus. Furthermore the follwi-
ing authors [page 69 of text] placed them beside the anthocorids. Distant (1904)
placed them between Cimicidee and Anthoooridae. St&1 (1864) placed the Miridae between
the Pyrrhocoridee and the Anthocoridae. The relationship between the mirids and the
anthocorids, microphysids, and cimicids was even understood by Schiocedte (1°69) as 8o
close that he combined them in one family to which, however, he also referred the aoan-
thiads and the leptopodids. The author (1875) also had exaggerated this relationship
since, as stated above, he erected the family Cimicidae with the subfamilies Capsine
(in addition to the Isometopina), Anthocorina, Cimicina, and Ceratocombina (I have al-
ready mentioned the faot that the Ceratocombidae (Dipsocoridae) do not belong in this L
oircle of relstionship) and Puton (1878) followed him in this respect. The fact that b
the Miridae have again been separated from the other related families has already been i
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P Phalyny i Gimic;iformea: Beak 3- or 4-segmentod, in this oase the first aeéxiiﬁw;;_
(- 18 the shortest. Wnguiculi always destitute of arelia. Anterior ventral segments 7 ¢

s touching each other only by the margin., First genital segment of the ¢ with.the api-
o8l margin of both lobes for the mest part strongly sinuate and to be discerned as a
minute triengular lobe only on the outside on the sides o: the second segment; some-
time outwardly on the sides oi' these segments and on both sides et the vase of the
terebra to be distinguished as a sgmall triangular 1love. Heaﬁhorizontul, apically trun-
date,

3 . TIhis Thalany is identical withthe family Acantniidee Reut. (1871) or Cinicidae
’ Stahl (1873), T have motivated Iuxmetemxx its division into several families on &
pages 23-2ZA&, n more detail.

Farily XX Terratophylidse; Ocelli absent in both sexes. BReak indistinctly 4-
sepmented, the first seyment short., Hemelytra in both sexes with clavus, corium,

emnbolium, cuneus, °nd membrene separated. Membrene with a rather large subquadrengu-
lar single ares. Tarei distinetly 3-segmented. (Orificia of dorsal glands of the
nymph not yet examined).

Up to the present time the Termatophylidae were considered as only a subfamily
of the Antrocoridee,

Fa-ily XTI "ierophysicae;s (Ocelli presert in the 4, absent in the ¢ for the most
part. Beak 4-segmcnted, very rarely (Nabidomorpha Popn.) 3-segmented. é6 oblong or
1 elongated, Witk The eélytra without folds; ¢¢ posteriorly strongly widened, apterous, -

with hemdytra aill coriaceous, for the most part (frequently much’ shorter than the at- o

domen. lembrane in the & with a sub-oval areola at the base senuing off 2-% veins end '
{ internally providec with a free vein. Tersi 2-segmented. (Ori{icia o{ the dorsal gl&mdj

of the nyush pok 3¢l-. eiﬂnﬁned),

| As for tre Microphysidue, :o long wus only the £ of Mﬂ:_mhy.sa.'lde«tw. nas kaoown,

i they were considered as iyocochidae (Lysaeodes, Infevicernes) especiiilly: by Burmeisterc

‘ (1835} westwood {1840 , gnd WalKer (1872), or as Pyrrrocorisae (Coecigenae) by Hevvcich-
' Sch&ffer (1853) anc Dohrn (18590, Fieber who also had Jeay to vecognize the gntho-
corid-like @, evecked 3 Famhd of its ovn for these ani]ﬂgléh ftheweaf(-:ev tris family
was placed in the anthocorids as a subfamily by most of the saitl s, but eerteinly withe-
out sufficient ground (see p. 23-24),

Tamily XXI13 Antrocorivae; (celli distinct in botR csexes. Begk 3-sezuented. Hum-

elyvtra with clauus, corium, ewbelium, cunsus, &nc MEMDrens vell gseparated. Membra o with 7

8 .very nerrow area forme: fvomte vein whick strongly ippvogches tie mamhvane-sutu\re, be- 9

i i slightly divergent outward, and e other very snort conngcking veiw, this gves seud- [
ing off 1 to 4 veins, a@ll veins sometimes obsolete., Tarsi S-segmented, (Nymvhs with
the orifice of tihe dorsal zlands situated at the anterior mavgin of° segments 4 ta &),

e ataic

Just like the sbundant relationship of tre mirids, trat of the HKnthecovidee hes
also been Waown fov a lomg tire. TRurmeister (1271) [and otfr.rs, see page 71 of text)
placed thew all v the same Temily together with the mvodoshids & - rerrich-Sch&#ffer
ag eerly as 1935 byyught tren together with the acanthiade, i.same'l:opiJs, eimieids, re-
duviids, nabias, €tc., in tre zrouo Tricondylae, far from tre +¢ssarac¢mdylous myodo-
chids, Relationship wilh tre above-named families wes also understood by Amyot 1848) .
As esrlv as in 1844 F‘i(—ber hed mentioned the relationshin hetween cimicics end antho-
corids and in 185l he placed the Anthocoridea as a separnt: fgmily between the Phyto-

{ coridea (=Miridee) and the Cirieidea, as well as in 1561 tetwee: hig Acartniadae (=Ci=-
micidee) anc Ceretocombidae (nﬂ;‘Psocoridae). Flor (1260) eve+ united the anthocorids o
With the cimicids and microphysids in one fowmily and the suthor (1871, 1882), Stal. -
(1873), Berg (1879), Puton (186, 1899), and “aunders (1c.2) followed him in this view; J :
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i 31 of them incorrectly also roferred 4he ceP&%QQGmbiéa €5 the care fomily, cocnaidord -
- thom only es & subfamily like .the foregoing. Zaunders (1878) had proviocusly placcd
the Anthocoridae between Miorophysidae and Cimioidae and rogognieing ths relationship
al with them still retdined the microphysids as a separate farily. But most of the lator

| gutha s put the microphysids tobether with the anthosorids as a subfamily, while, on

o the other hand, they found sufficient reesons for setting up the cimicids and cerato-
d oombids as separate families. [List of authors who did so, page 71 of text]. Nor was :
& the frankly somewhagrgfgtant relationship of the mirids overlooked by systematists. b
Thus, as stated above, Fieber (1851) placed the anthocorids right after the Phytoooridea,
although later on he removed the two families far from esch other (1861). Kirschbaum
(1855) also indicated the relationship of anthoporids and capsines (mirids). Baeren-

5 sprung (1860) likewise seems not to have been a stranger to this concept, because he

2 placed the anthocorids right before the capsids (mirids), although he let the lygeeids |
3 (myodochids) precede them and Therefors certainly did not make free use of the old in-
correct view on the relationship of these last two families. Furthermore the relation- o
ship with the mirids has been recognized by the following authors; Flor (1860, between -
Miridae and reduviidae), Stal (1864, between Miridae and Cimicidae), Douglas and Scott o
(1865, between Miridae and Acanthiadae), Sohioedte (1869, kaimmmm together with the miridsj
.6tc., in the family Acanthiae), Puton (1869, 1875, between Miridese and Acanthiadae), iﬁ
Berg (1879, between Miridae and Tingididee), Distant (1904, after the mirids and before
the Cryptocerata), and Kirkaldy (1906, firast among the pagiopods, just before the Miri- E?
dae). However, it was an exaggeration to do as the author did in 1875, and Puton fol-
= lowed him in 1878 =~ i.e., bringing the Miridee fogether into a separate family with

) the other above nemed families, for people are not willing to ascribe the rank of a

5 Superfamily to them. Kirkaldy also (1902) placed the mirids, anthocorids, and cimicids 5
together in one family, _ ¥

B e

Femily XXIV Cimicidae; Ocelll abaent in both sexes. Clypeus triangular. Beak
3-gegmented. Pronotum narrowed toward the base. Heme lytra always very short, rudi-
= mentary, destitute of membrane. Tarsi 3-segmented, (Nymphs with orifice of the dorsal
i glands on the anterior margin of segments 4 ¥o GJ.

Finally as concerns the cimioids, Latreille (1802) has already quite rightly (that
is, insofar as these families belong not to the same superfamily but to the same series)
placed them together with the nabids and reduviids in his second Divigion, the Cimicides.
Dumeril (1806) probably also recognized their relationship with these for he made room
for them in his group Zoadelges between present Miridae and Reduviidae. But in 1807,
Latreille was confused by the gular groove of cimicids in that he conslidered them as re-
lated to the aradids and tingidids on this groung, an erroneous concept which was shared
later on by Fallen (1814, 1829) [end several others, named om page 72 of text]. Re-
markably enough, Blanchard (1852g referred them to the Coreitos (=Pyrrhocoridee, Cimi-
cidae, Nabidee, and Coreidae (!)). However, Dufour (1833) had already emphasized the
faot that the internal anatomy of Cimex leotularius is reminiscent of that of the re- g
duviids. Westwood (1840) placed the oimicids between reduviids and tingidids but ex- =
pressly remarked that the relationship with the former is striking. Herrich-Schiffer :
(1835) also referred thep - as having come from the isometopids, - beside the reduviids 3
in the first group of his Tricondylae, distent from aradids and tingidids and counted o
them among the Reduvini in 1853, In his catalog (18599 Dohrn took up an intermediate
position in that he set up the Lecticolae (Cimicidae) as a separate family between his 4
Cortictoolae (Aradidee) and Nudirostri. Still in 1878 Walker followed a eimilar pro- 3
oedure and placed the Cimicidae as a tribe, Lecticola, after the tribe Corticiocola of
his Ductirostra, but expressly remarked they are more closely related to the Nudirostra
especlally emphasizing their affinity with the anthesorids and miorophysids. The narrow ,
5 rolationship just with tho anthocorids and the naooazAry separation from Aradidae A= e

.. lrosdy long since boen domonstratod by Fleber (1844). It is evident from the abg o,
< '*%bﬁvea historical precontatica of the kindrod relatioms of anthocorids that it P=d room
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houtor (sont.) ' 41,

Superfamily ¥II Reduvioideses Moso- end metagterna simple. Hind coxae rotatory.
Beek mostly arcuate. Hemelytra always destitute of ocuneus. Ungulculi destitute of
arolia. Abdominal spiracles 2-7 ventral. -

|
( This superfamily corresponds to the superfamily Nepoideae Kirk., with the excep- fv
tion of the serridae and Nepidee (page 17) and is entirely identical with the reduviid o
branch erected by Fandlirsch. For earlier views on the kindred relations see above in f
case of the Uchteroidese, Gerroideae, Acenthioideae, and Miroideae. |
ohalsnx I Nebitormess Prosternum destitute of the stridul tory sulcus. Membraneg
with 2 to 4 mere or less entire discoidal areolae and vi th veins radiating from the
areolas to the marzins, very rarely with free longitudinal or subobs lete veins. The L
two penital segments ot the 9 oleft in the middle and enclosing the terebra. Front 8

legs raptorial.

|

The single family selonging to the above-described Phalanx, the 99 of which e
are still crov.ied with e sew-gheath seemsto form a transition between the foregoing 3
superfamily and this ones, to & certain extent. Reduviolus ferus was even described "
by Fallen (1829) and Zetterstedt (1840) as a species of Yiris, To most suthors, how= ’
ever, the nabids seem to be so closely related to the red viids that they were placed !
together with them in the seme family. Apart from the earlier authors, this is the |
case in papers by Douglas and Scott (1364) [and others named on pege 73 of the text],
while the nabids were set up as & separate family by Fieber (18¢1) {and others named
on vage 7% of text]. Verhoef (189%) placed them together with the anthocorids espe-
etaity-far-from-the-vsénviide and the Tingidide (}) particularly far from the reduviids
the same as Rlanchard (1852) placed them together with the pyrrhocorids, cimicids, amd
coreids.

4 bamily XXV Nabidae: Ocelli distinot for the most part. Heak 4-semented, tne

( . first segment short, very fately (Sootomedes Stal) %-segmented. Antennae 4- or b6
segmented. Hemelytra sometimes provided with an smbolium. Tarsi 3-segmented. (Nymphs
¥ith the orifice of the dorsal zlands situated &t the front margin of gegmente 4 to 6.)

Phalanx II Reduviifiormes; Beak 3-segmented, frequently powerful, arcuate. FProster—
pum provided with a stridulatory sulcus. Hemelytra provided with clsvus, corium, and
membrane destitute of cuneus. Legs raptorial., ¢ without terebra.

In most authors, the family keduviidee occupies a very definite position in the
System. The alleged kindred relations have already been mentioned above. Only more
recently have the kindred relations between the reduviids and macrocephallids been

clearly understood (see right below).

Family XXVI keduviidae; Antennse for the most part fractate, with 4 or mcore geg-=
ments, for the most part slenderer toward the apex. Scutellum small or mediocre. Mem—
brane provided with 2 or 3 areas. Tarsl most frequently ”-sesmented, very rarely 2-
segmented, sometimes heteromerus, the front tarsi rarely uniarticulate. (Nymphs with
the orifice of the dorsal glands situated at the anterior margin of segments 4 to 6).

The subfemily Emesina was oconsidered as & separate ferily by Mulsant and -Rey (1873)
as well as bv Osborn (1895). But the absence of ocelli is characteristlc not only for ;
this subfamily but also for the subfamily Tribolocephalina and the subfamily Saiscina 5
and even shows up in different genera of other subfarilies. The peculiar structure of ¥
the forelegs likewise does not oocour exclusively in the Emegina but it also ocours in ¥
the ocelli-bearing subfamily Ractrodina. Therefore it seems to me to be most corrocd .
to retain the Fmesina as only & subfamily of the Reduviidae. e
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: omily XXVII Kaercoophalidacs Head provided with a rostral sulous below. g
rao_4-segmented, with the 4th segment clavate or fusiform and much larger than the &ril.
Soutellum always produced backward beyond the metanotum, frequently large and conocealir
the greater part of the wings. Membrane provided with several veins which are frequent: 1
reticulately united. Forelegs strongly thickened. Tarsi 2-segmented. (Nymphs with
the orifice of the dorsal glends situated at the anterior merzin of sez-ents 5-6.)

o~

b

The majority of authors have wrongly placed the macrocephtlids in the vicinity of
the aradias and tingidids, on the basis of the formation of the gula enc the number of I
tarsal segme.ts. [Authors who did so named at top of paje 74 of text]. Perhaps Herriol
Scher fer (::5¢) hed alresdy had a presentiment of the relstionship with the reduviids 5
for he rlaced nls Spissipedes (Macrocephalidae) right before the Corticicolae (Aradidae)
tc he sure - buv +t the same time after the Reduvini. Rambur (1842) snd Baerensprung
(leév) likewise placed them between the acanthiids (cimicids) ana reduviids, in which
it is to be noted esveciaily that this author considered them as raiated to the aradids.
Howsver, t!e rolationship with the reduviids had already been understood by Laporte (18&

in that this author placed his Phymatites (Macrocephalidane) in the tribe Haemathelges
with the Reduvites; while he referred the tingidids and aradids ta the tribe Anthothel-
ges. This relationship was first expressly emphasized by Fieber (1844) although he
later (1261) seems to have given up this concept. Schiosdte (1869) no less definitely
indicated this relationship and even united the phymatids end reduviids in one family
Pu‘on (1369) placed the phymetids right after the reduviids, but later placed them be- |
side the aradids and the suthor (1884) ranked them right before the reduviids. Berg
(1879) pleced them be:ween the aradids and nabids. Finally Hendlirsch (1897) expressly
discussed the reasons for the kindred relations between macrocephalids and reduviids
(see page 17 of the text] and of the later authors, Oshanin (1908) and Kirkaldy (1908)
agreed to the view defended by him (see also Bandlirsch 1908),

e

1
3

Phelanx III Henicocephaliformess Reak 3-segmented. Prosternum without the stri=-
dulatory sulcus. Hemelytra ell membranaceous, provided with longitudinal and a few
‘transverse veins. Legs rether short. ¢ without terebra.

The eggs of this animal have not yet been investigated and therefore its positiom
must be considered es provisional. The relstionship with the reduviids or nabids, how=
ever, has been accepted by all the authors who have known it.

Family XXVIII Henicocephalidees Head constricted st the base and behind the eyes, %
swollen between the striotures [or compressions]. Qcelli distipct, situated anteriorly
in the swollen part of the head. Antennase 4-segmented. Pronotum divided into 3 lobes.
Metasternum destitute of orificia. Front tibiae greduslly wider toward the apex, ocom=
pressed. Front tarsi l-segmented, the hind tarsi 3-segmented. (Orificis of doreal
glands of the nymph not yet examined.)

Superfamily VIII Aradoideaes Meso- and meta-sterns simple. Hind coxae rotatory.
Beak 3-segmented, straight. Antennae 4-segmented. Hemelytra alwavs without the ounouss
Lege regularly formed. Tarsi destItule of arolia. ¢ w.thout tereors.
systematic
Thepposition of the two families entered together below can only be definitively
established after the eggs themselves have been investigated (see page 30).

Family XXIX Joppeicidaes Head subtriangular, coarctate [i.e., contracted ] before
the apex, destitute of antemniferous tubercles. Ocelli distinct (Puton - 1881 - i

:
il

wrongly stated "ocelli invisiole™. See Rergroth IB%R:IBT.
nate. Antennée with the last 2 segments slender. Marzins of scutellum and cerium
carinate, lembrane large hyaline with 4 free longitudinal veins. Metasternum without

orificia, Tarsi 2-segmented. Atdomipal spiracles 2-7 ventral. (Orificia of dorsal JRRE
glands of the nymph not yet eyami/HEd.J P
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. ‘ounsidered wrong have been given in detail on page 30 .
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CLdee iy (peauy whieh formil:fds {2mily/has been counted amemg the aradida by Pubel 'y
;4 the myodoohids (lygeeids) by Bergroth (1898). The reasons why these views must be
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 Family XXX sradidaes Rody oval, dorsally and ventrally depressed. Head horizontal,
prolonged between the anternsae, provided with a mostly sharp antenniferous tubercle on
either side, ventrally (as well as the pectus) with a median sulcus for recelving the
beak. Eyes projecting. Ocelli absent. Beak turned backward, received in tne sulcus
of head and pectus. Antennae for the most part strong, with the last 2 segments not at
all or little slenderer thrn the second, somstimes thicker than this, the last shortly
acuminate. lembrene proviced with several irregular veins here end there joined, or
without veins. Legs short. Tarsi 2-segmented, (Situation of spiracles variable.
Nymphs with the oriicium of the dorsal glands situated at the enterior margin of seg-
ments 4-6).

The sradids heve been vluced right beside the tingidids by mzt of the authars, both
when they were put together vith them in one family as did Letreille (1802, 1807, 1825)
[end others named on nege 75 of the text] and when they wers interpreted as different
families, ~he Aradidese and Tingididae have been separated by one or more families only
by a few authors. Thus they were separated by the Hebridee by Douglas and Scott (1865)
or by the mecrccephalids (phymstids) by Sthl (1868) [etc., see page 75 o~ text], or by
both these families by Puton (1875, 1878). Handlirsch (1908) derived the eradids besicet
the tingidids, from the coreids, Kirkaldy (1907, 1=id, and 1908) irom the pantatomids
(cimicids). 1 have alresdy stated the reasons why I consider ell these views as untena-
ble (page 30),

Series IV onveriopnora; imguiculi always provided with arclia, Heax 4d-cg=.mented.

Antennae lon_er (.or the mest part mach longer) than the head, - or very rurely &-
‘segmented, with the lucry 2 sesments filiform or the last seszment t:lcss -« never
slenderer tnan tie . -ec o.:i2. Hemelyira o varying structo e, Lty dusid Ta? . I &

cuneus. Nembrare ~er provided with many dense longitudine. veIZET Tk~ wnd TSTHES

' BTernhE simple. 1ind coxee rotatory.

The blood resvtio s: ig of tr.¢ 1arilies brought togetnsr belev hag ner 9~ Se
definitively demounstratec in severai cases. Putting them togetl:esr in lr-reilr: L0 0€
considered as ouly provisional (page 30).

Superfamily IX Neicoide-e: Antennse 4-sezmented. Hemelytra cou yoed of olswvus,
corium, end membrane or nonozenesus, reticulate,

Phalanx I Pyrrhocoriformes: llembrane with more than 5 veirns, iref:e v united
here and there. xelll absent.

For rees-ns whv T ~onsider this end the following ¥ra.unx ws v~ -5+ rated
branches .. ¢6* "Le :8-e “ranch, see peze 15.

Pamily XXXI Tyv-o.oocovidres  eak free. Head witn latersl - ennit. rous Ylrerclies,
Wemelytra com neec cof ~  -me, ~- - am, and membrane. ? destitute © ~erevro. Isrvs: 3
sesmented. (Arderinel e verts  to 7 ventral., Nym e wite orivic: o7 derum, s.mnds

Cgltuated ot the u-feri = mry-i- of rerpments 4 to 6. '

this fewily hae -een u lred by several authors, v~ ‘ly As & & luniile, witr the
myodochidae (Lygreicee,. “mus c¢id [“or nemes of aut: “rs -+ p-ge * of Text). Qthers
(Lsporte 1822, Scincls io4 ' puit ther together with the .+ . ene on the Lugis cI the

absence of ocelli, Thev wers consideped as a separate far. . ., closely rel-ted to the

Myodochidae by Amyot and Serville (1443) [and others, see ; ze 78 of text]. ©olanchard
(1862) very strangely combined the pyrrhocorids, cimicids, ne ids, end coreids in his

‘4amily the Coreitos. It may still be wentioned that Verhoet (13¥¢) put the pyrrhocorids

~Aar® (Pentatou&ha) with the Pentatomidae ssnsu

£y £uomy tho myodochids in the came”§uber
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Family XXXIT Myodcchidaes Ocelli present. Beak free. Head with lateral entenni-
forrous tubercles, not constricted before the ocelli. Hemelytra compos ed of clavus, cor-
{wa, and membrane. lenbrane provided with 5 longitudinal veins. The 2 cenital seg-
Sonts of the ¢ cleft in the middle and inclosing the terebra. Tarsi Z-se;mented. (ADb-
Joainal spiracles mostly dorsal in part, Nymphs with orificium of dorsal glands situ-
atad -at the anterior margin of segments 4 To 6 or sometimes (for exsmple Eulygaeus, Cy-
T4, Platypiax) only of 5 to 6.). '

This family has bLeén pleced right beside the coreids by mest authors, or has been
geparated from then by the neidids (Berytidae) which was seperated off from the same
ls%er. Sometimes the pyrrhocorids have shoved in between the coreids and myodochids.
As for the views on kindred relations of the myodochids and pyrrhocorids, see above
under the Pyrrhocoridae., As for the relationship with pneidids and piesmids see imme-
dintely below. Kirkaldy derived the myodochids through the pyrrhocorids from the cimi-
ciis (pentatomids), on the other hand, Handlirsch derived them from the coreids. (For
remrks on this see pages 15 and 27).

Family XXXIII Yeididaes Ocelli present. Head constricted before the ocelli. Eyes
far from the base of the head. Beak free. Antennase geniculate, the first segment long,
clavate. Scutellum very minute. Hemelytra somposed of clevus, corium, and membrane.
Membrane provided with 4 or 5 veins. Legs long or rather long. Femorsa apically clavate.
Tarsi 3-segmented. (The 2 genital segments of the ¢ cleft, but the terebra not at all
extondod between the lobes thereof (See Flor Rhynch.Livl., 1,200). Spiracles of the
abiominal segments all dorsal. Nymphs with the orificium of the dorsal glands situated
et the anterior mergin [of segments] 5 to 6).

The Neididae hnd - =~u united with the Coreidae until, recog.ized by riever (1851)
as 8 sepsrate 1u.ily, . vere thereafter placed right oesiae tnei. Eowever, Sthl
(1873) found that they ure more closely related to the myodochids (lygeeids) than %o
the coreids for which reason he united them to the former as & subfazily 2ad tne author
(1832) end Berg (1884) joined him in this view. Kirkaldy who did not mentiou the neidids
in his (1909) system & all, was also of the same opinion. On tr.e other hend, Hand-
lirsch derived the Serytidae from the Coreidae (page 27). in 1908.

Femily X(XIV Piesmidee: ocelli at least in the macroptere present. Head with the
juga freely vroduced at the avex, resembling two cornicles, with tre bucculae mocer-
ately raised not produced sither anteriorly or posteriorly, not anteriorly convergent.
Pronotum without the engular posterior process, very obtusely roundec &t the tuse. Hem~
elytra densely reticuls* »-punctate, with the clavus distinct, the -em réne of tre ma-
oropterous form memirsn-ceous, broadly "valvans" [7valvate or ?71obate]), provided with
four longitudirel .- .ns, coriaceous at the base, Tarsi 2-segmented. Abdominal splra=
ocles 2 to 6 situated on the dorsal pleura. Nymohs with orificium of cor:al glands
situated at the anterior mergin of segments 4 to 5.

These insects have bDeen interpreted as a subfemily of the tin; .1ids by nearly
@1l the authors. However, the relationship with the Yyodochidae (Lyzaeidae) has been
eaphasized several times. come suthors have even united them wi th the Lygaeideas, &s
did Spinola (1840), Kerrich-Schiffer (1853), Flor (1360), &nd £nellen van Vollenhofen
<1870). 1 must confes¢ that I consider the difference between them and the Tingididae

2?,5@ gubstantial that I believe it to e most correct to set them up as & femily sepa-
» yated off from the Tingididae (note, page 15 [in parentheses, in the first .paragraph])e.

o Family XXXV Tipgididaes Ooelli absont., Head with the juga not at all produced
©5 Tha opex, with o Fwcovlae 81l raiscid, forming e rostral gulous which is exziarjiorly
N v
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the most part. ' e
closed for?’Pronotum for the most part posteriorly angularly produced and comseal ing
the scutellum. Hemelytra reticulate with the clavus for the most part deficient org
connate with the coriun, membrane always all coriaceous or reticulate. Tarsi 2-sog-

Esn%gd. -(Abdominal spiracles 2 t. ° ventral., Nymphs with the orificium of thre dorsal
glands situated ot the anterior mer in of segments 4 to 5.)

Lhie Twelly wre plecer beside the aracids by sll the euthors. GSee au.ve unaer
N

the lar. .. sri luwe [or toe systewntic position thereol.
S.orte L. L worosce.-;  antvennae b-segmented, with the first 2 ceguents thiok-

cened, short, oo wu F figrcorme Hemelytra with parrowly triangulur corium, witn
clavus wr. @ onov i pepcra ceods, the latter labge, without veins,

) coalrt orress b, Vesa veantrally wite A de-7 5

. N . . T s R e e . . v . o
celvins the Ulirotooe Tre ek, Fectng provided with e lsooitadinal
Legs re-her short. 7Ters: <-~segmentod. Abdominal svirascies 2 to 7 ventrul.
5 i

of dersa  -lawnce o2 tne oot onot et exarined ), '

The »riridee vere combined bv “ruile (1835) {and others, nemed on nage 78 of the
text] with the families which form the rresent-day derridse sensu latissimo (&mphibi-
corisae Duf., Uwcrodromics Meh.), or they were placed heside these by Berg (1884).

On the other hand thev were brought by Amyot and Serville (1843), Flor (1860), Dougles
and Scott (1865), Puton (1875, 1878, 1886, 1899), end Saunders (1892)inte the circle of
relstionship of the tingidids. Lethierry and Severin (1896) placed them between the

aradids and gerrids (hydrometrids) es did Distant (1904), Champion (1598), and Oshanin
(1908). Finally Eerrich-fch#ffer (1858) referred them to his Lygseodea. Their posi-

tion in the System is still cuestionable for Hendlirsch (1908).

Series Polyneuria: Unguaiculi provided with arolia. Beak 4-sesmented. Antennase
much longer than the hesd, 4-sermented, the whole to be obserwvea trom = ove. Heed nei-
ther oclypeate nor transversely impressed before the ocelli, with antvenniferous tubder-
cles occupying the upper part of the head or the latero-upper part. Meso- anc mete-
sterna always simple. Hemelytra provided with clavus, corium, and mecubrane., . em-
brane with .a great meny, sometimes anastomosing, veins. (Oova opercui te, witn ovaly 2

micropyles one of which is situated in the front part neer the apex).

This series is wholly identical with the Coreidae ot later authors. According
to Kirxaldy it comes from the Pentatomidae (Cimicidae); according to Hand.irsch (1508)
it has the same origin as these. For my views on their phylogeny sce page 3)J).

Superfamily I Coreoidese and Femily XXXVII Coreidaes; Ocelll present., Scutellum
gmall or mediocre, shorter than the abdomen by at least half, Hind [errora oIten thick-
ened. Tersi d-sezmented. ¢ destitute of terebra.  (Abdominal spiracles 2 ¢t~ 7 ventral.
Nymphs with orificiun. o! dorsal glands situated at the antericr marzin ot reyments 5
to 6).

Possibly this sumerfamily deserves to be divided into several fa-ilies. Mulsant
and Rey (page 12 [of the taxt!) erected 3 families corresponding tc rnis farily. Tn-
fortunately it is no lonrer possible for me to study the question mure thoroughly.

Series VI Peltocephsla: Imguiculi provided with arolia. FEeak 4-segmented. Head
very frequently distinctly clypeste. Antenneae longer (often much longer) then the hesad,
inserted under the lateral mergins »f the head, with 5 segments for the most part,
rarely 3, 4, or more than 5, at least the first segr« t at the base not discerned from

_eabove. Ocelli for the most psrt distinct. Meso- anc -etasterna always simple. Hem-

elytra composed of clavus, corium, and membrane, Membrane for the most part with s

ﬁ:grcat mny veins, rarely with a few, (Abdominal spirsc.es 2 to 7 ventral, the 2nd often
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Reuter (cort.) 48, s

covered b the metathorqy. Mym t5 with the orificium of the dorsal rlands gituntad
8t the wrterior mirpin g4 segme->s 4 to 6, the orificium of the 4th segment somztimag

twinned. (" 51.9-C cperclate . »Tth The margin of the operculum surrounded by more <
Tess numerous slender micropyles.)

Tels Series, wnioh | aclude. o single superfemily Pentatomoiaeee, certainly de-
serves to be divided in' sever-/ families (Pentatomidae, Urolabididae, Thyreocoridag RN
stc.). nfortunately 1 nave Deglected to study this question in more detail and mst o
thereiore waive such a y resentaion, }f 
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