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Introduction

The genus Rheumatobates is perhaps the most remark-
able group of insects in the order Hemiptera., It is
included‘in that veryiinteresting family commonly known
as the water striders., As none of the species are much
over three miliimetgrs in 1ength‘the amateur often misf
takes them fﬁr the immature stage of some of~the larger
striders and seldom gives them any attention. They are
therefdre usually taken‘only by the collector particularly
interested in the group. As a result there are few
specimesn in our museums and the known distribution is

very limited.

Historical Account
The genus was erected by E; Bergroth in 1892, The
preceding year Rev, J.'L. Zabriskie, in collecting
aquatic insects at Flatbush Long_Island,_fQund among
his specimens a very curious one, Sooh afterward C. V.
Riley published a description and illustration of it in

Insect Life without giving it a name, Upon the strength

of this description Bergroth based his Rheumatobates
rilézi. He gave as generic characters the curiously
'formed antgnnae and posterior legs and the presence of

two ocelli, Ocelli, however, are absent in all species

of the genus and since that»time two species have been

added with normal hind legs. In 1894 TUhler described a



species which he called Hymenobates imitator, this

was the winged form of Meinerts R.bergrothi which he

described a year later, thus Meinerts species and
Thler's genus'fell into synonymy and the species became

R, imitator Uhler.k At the same time Meinert deécribed

R. teniivpes which is one of the two species with normal

hind legs, the other was described in 1908 as R. pra
posterus by Bergroth from the collectlon of Prof,

James S. Hine, Dr. Riley was already familiar with
tenuipes Mein, but he was mistaken in regarding it as the
"normal" form of the apparently "abnormal" rileyi Berg.
He was evidently misled by the fact that they are often

found associated together"and as the females are quite

alike the mistake was easily made,



Biology

Little is known regarding the biology of rheuma-
tobates., At first these insects were thought to occur
only on swiftly flowing streams but since then they have
been collected from the baék waters of sluggish streams
and in the west even from the standing muddy waters of
ponds, They are gregérious in habit, sometimes occur-
ing in iarge numbers, often in associaﬁion_with other

members of the Gerrid family parﬁicularly Trepobates

pictus H.‘Sch, They are very active, their long inter-

mediate legs propell them over the water with surprising
speed, Grace O, Wiley writes that "The winged forms are
very agile and hard to gapture;‘they have the habit when
disturbed of skimming over the_sﬁrface of the water in
| astonishing leaps and bounds, aided no doubt by their
wings even when truncated." Dr, Hungerford has made
the following observations with regard to their habits:
"In Kansas R,rileyi (var,Palosi Blatchlay) is common
enough on the muddiest ponds and pools, Three summers
have failed to disclose the nature of the oviposition.
The ovipositor suggests that the eggs are laid in the
tissue of a plant,

| "They feed upon insects droped upon the water and if

watched in a pool teemlng Wlth ostracods they can be seen

to scoop them out of the water and carry them on the up~

‘turned tip of the beak,"



He describeé the eggs as being .728 mm, in length
and .208 mm, in wideth, Elohgate cylindrical in shape,
one end bluntly innted and the other end rounded bearing
a short micropyle, v

~ Various functions have been ascribed to the curiously
formed anténnae, the most logical one seems %o be that of
clasping organs used during‘cdpuiation. In all the species,
except possibly those from South America, they séem to\be
Weil fitted to clamp around the antennae of the female,
As the féﬁales have nofmal'antennae it seems highlyﬂprob-
able thatbthey servevsome secondary sexual functiqn. It
has been suggested also that they are prghensile.in
function, serving to catch and_hold thgudngectsuand other
orgéhismé upon which theybfegd. However, if this were
~true the females Would need this type also.

Nearly all of the species are_kngwn’toube dimorphic,
occuring in both the winged and wingless form., More |
extensive collecting will probably prove all species to
be dimorphic. Generally the apterous form is the more
common altho the macropterous form is very numerous at
times. The winged form differs from the wingless mainly
in the size and shape of the pronotum which is greatly
énlarged to cover the base of»the wings'and almost the
éntire mesonotum, -~ The vgnat&bn of the wings is greatly
reduced, the cdstgl margin is thickened and sometimes

fringed with short hairs., The membrane is separated
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from the corium by a whitish vein which extends clear
across tﬁe Wihg, there is also a whiﬁish vein running
the entire median length of the membrane., A vein’
follows the entire margin of the membrane, fOrming a
lOoﬁu, The clavis is quite narrow, The membranous
hind wings areyshdrtgr and narrower fhan the hemelytra
but they have approximately the same venation, As in
other Halobatinae the winged individuals often break
off their Wings 1eaving'only‘the corium and clavis, thus
exposing the tip of the abdomen. The membrane always
breaks off along the whitish vein which extends across
its base, _ v .

 Another curious différence between the winged and
wingless forms is the presence of from five to eight |
long stiff hairs on the dorsal surface of the genital
segment, They are arranged in a single or double trans-
verse row depending upon whether the hairs are few or
many, They are vertical or bent sllghtly backward B
When the wings are folded back they rest upon these hairs,
Only the males have these hairs and'they‘never ocgur on

the wingless forms of either the males or females,

Distribution

All of the species thus far described have been
collected in the western hemisphere, Their presence in
-Europe seems doubtful as they have never been reported

by any of the numerous aquatic Hemipterists of that



-continent. It is interesting to note that for almost
twenty years after the first species was described no
sPeCimens were taken far from the sea: Since that time

R. rileyi var, palosi Blatchley has found as far west as

the Rocky mountains and from Minnesota in the north to

Arkansas in the south. R. imitator Uhler and its

variety meinerti ver, new,occurs in the Lesser Antillies,

R, crassifemur Esaki, R. crassifemur var esskii var, new,

and R. kiagei sp. new occur in Argentina, Paraguay and

Brazil, South America. R. praeposterus Bergroth has
been collected only from Guatemala of Central America.
All of the other species are féund in the United States.

The distribution of the various species SEemg to be

guite limited with the éxception»of R, rileyi var palosi
Blatchley as given above, This is probably due more to
theylagk of extensive collecting than to a local distri-

bution,

Structural Characters Used

The structure of the antennse, the posterior legs
and in one species the structure of the middle tibiae
form the basis for separation of the species within the
genus, In the North and Central American species the
third segment of the antennae bears a peculiar spongy
pit'or fossa Which varies to a considerable extent in

size, shapé and in the degree and manner of é&rmature



the nbsition of the tooth on the fourth'segmentvis of
some vélue, the hairs on the intermediate legs and the
hairs and spines, but especially thewmanner’and_degree
of incrassation of the hind legs easily separate other
" species, | '

The genitalia of four species!Were disected and
gobd specific characters were found, These are, however,
not essential to the separation of the species and will
be described in detail under the studies.of the genitalia

of some male Gerrids,



. THE SPECIES OF RHEUMATOBATES BERGROTH
(Key %o the Males)

A, Hind legs normal.
B. Tibiae of middle legs strongly arched at the base,

then straight to the tip.......praeposterus Bergroth.

.BB.‘Tibiae of the middle legs straight;;ﬁggg;ggg Meinert.
AA, RHind 1egévincﬁ§sgatéd,,curved or deformed. |
B, Hind'trochanter smailer than hind coxae;
¢, Hind fémora hairless or at most with very short
fine hair éibng the whole inner margin,
D.‘Posterior margin of middle femora with a row
of long sﬁréight hairs, base and tip bare......

teeeseanen RN veeesesnungerfordl Wiley.

DD, Middle femora hairless...trulliger Bergroth.

CC. Hind femora with long hairs on the basél third of
the posterior margin....
D. Spur on terminal antennal segment.beyond the
midAle. . vus.rns teeeveseres. rileyi Bergroth.
DD. Spur en terminal antennal segment before the

middle. i, ..rileyl var. palosi Blatch.

BB. Hind trochanters incrassated, longer and larger than
hind coxae. |
C: The hind trochanter inserted beyond the base of
the femur. '
'D. A dense tuft of bristles extending forward
from the basgal extreﬁity of the hind femora.

ettt e et et PP klagel sp. new.

pr————

.« .0

DD, Basal extremity of hind femora bare....
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E, Terminal sntennal aegment with a row of a
strong setae on the dorsal margin near the

R Tc> SRR crasgifemur var, esakii var.new.

EE. Terminal antennal segment relatively bare

............. ceeeeesessCragsifenur Esakl

' CC. Distal end of trochanter joining basal end.of
‘femuf. | _ |
- D. Intermedisate tibige sinuate with long hairs
at the middle............. imitator Uhler.
DD, Intermediate tibise straight, no long heirs

at the middle;..,imitatgg var, meimerti var. n.



REEUMATOBATES BERGROTH

Rheumatobates Bergroth, Insect Life, Wash., IV,
- ‘ p. 321, 1892,

Hymenobates Unhler, Proc. Zool, Soc. London,
p. 21l4. 1894.

Halobatopsis Ashmead , Can., Ent. XXIX. p. 56
1897,

Description of the genus from Blatchleys Hem, of

Eastern U, S, | |
"Very small oblong orkobldng oval specieslhaving

the head quadfate wider across the eyes than long; its
blunt tylis projecting forward between the basis of
- the antennae; .eyes very large;coarsly granulatéd;
antennae of males curiously curved and armed with
several shoit acute spines; pronofum_much wider‘than
long, its front and hind margins truncate; mesonatum
(brachypterous form) subquadrate, three or m@re;times
as long as pronetum; Elytra rarely present; front legs
short, stogutg the tibia less than half the length of
femur; besal joint of tarsi very small second joint with
apical half flattened beneath and claws inserted near
the middle; middle legs very long and slender, tibia
and usually phe‘femur of male fringed on the inner side

with long hairs.,"
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RHEUMATOBATES RILEYI  BERGROTH

Rheumatobates rileyi Berg., Insect Life, Wash,

» v, p. 321. 1892,

Halobatopsis beginini Ashmead, Can. Ent,

XXIX. p. 56, 1894,

This/is the first species dgscribed and is the one
upon which the genus was erected, Blatchley's des-
cription is as fqllowsz _ |

| "Length 2,8 -3 mm, "Oblong robusti, narrﬁwed behind,
Above velvet& bla¢k;‘a transverse median spot on the
pronotum, & diamond shaped median spot on the mesonotum,
a rounded one above the middle coxae, the front femora
and the :eflexed conneckivum yellow, antennae, beak and
middle and hind legs.fuscous;brown,bthe bases of the
antennals and of fhe‘femora yelIOW}under"surface pale
yellow, abdomen often with a dusky tinge; Male with

first joiht of antennae gradually thickened from the
base, armed beneéth at apical third with one or two
short spines; second joint very short armed With a
slender spine near the base; third strongly curved with
a shallow spinose fossa at apical third; fourth with
apical half curved‘acute, armed in front of the'middle
with a strong tooth., Middle tibia of male fringed with

short hooked hairs on inner side of basal half; hind
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fembra of male gwollen, strongly curved and fringed
within on basal third with a tuft of long hairs, the
apex also with two tufts of hairs; hind tibia narrowed
and slightly curved at the base, fringed above on in-
ner side with short stiff hairs and with a tuft of long
hairs glued togéther;projecting backward from inner
side of basal fourth, Female with antennae and‘legs
unmodified, the former beset with a few long stiff
bristles," |

| Notes: The mesosternum is unicolorous varying
from light yellow to dark yellow, The color variation

in this species is much less than in rileyi var.

palosi Blatchley. Even here‘however, the mesonotal
spot becomes smaller and darker and almost disappears

entirely in some individuals,

Distribution: The distribution seems to be
very limited having been taken only near the Atlantic

coast from New York to the District of Columbia,
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RHEUMATOBATES RILEYI VAR, PALOSI, BLATCHLEY

Rheumatobates rileyi var, palosi Blatchley,
| Hemip. of East. U.S. 1926

Blatchley gives the following description fdr this
variety, ” » ‘

"Differs from rileyi in having the body of the male
more slender, yellow spot on the mesonotum only about
half the wideth of thatiof'pronotum; tooth of apical

behind middle : .
joi%;< hind tibiae straighter, more slender,_w1thout
tubercle on apical half and with a fringe of long black
hairs along the entire inner side., Female with mes-
onotum wholly black? |

' Notes: The hairs on the head are shorter while
those on the inner margin of the hind femur are lopger
and more numerous than those in R.rileyi, Bergroth.
The color characters given in the above description hold
only for a very small number of individuals in the
vafiety. Dr, Hungerford's collection éonﬁains sbecimens,
from a wide range of iocalities and the variation ih
color is remarkable, The spot on the mesonotum is not
at all constant in size shaﬁe or color., Specimens from
Hodghen County Kansas have the §pot almost a créamy white,
covering more than half the ﬁid&h»of the‘mesonotum,~only

slightly narrower than the spot on the pronotum, Rven
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the black band on the anterior margin of the mesogsternum
is broken betWeen the anterior legs, Some of the females
faken at the same place not only have a mesonotal spot,
but it is even larger than that of the male, it runs'the'
fuli length of mesonotum, The metanotum also has an ir-
regular dark yellow spot, Aﬁ the other extreme are
specimens from Douglas Lake Michigan which, except for a
amall brown pronotal spot, are entirely black abové. These
specimens are also remafkable for their very large size,
being by far the.larggst ihdividuals in the genus,:the
males measure fully 3.1 mm, and the'females 3.4 @m. in7
length,‘whi;e the specimens mentioned above are dnly 2.7 mnm,
and 3, mm, in length for males and females respectively.
Between the two extremes in color almost every gradation
exists. Other specimens from Kansas have the pro-and
mesonotal spots brown, the latter very faint in some cases,
Specimens taken in Minn, are just as black as those from
Michigan, but they are bf normel size, In the past, color
has played a very important part in separating the species.
especially the females, Where such a range of color exists
»it can be of little or no use in identification.

Distribution: Rh, rileyi var palosi Blatchley seems

to enjoy a wider distribution‘thanvapy.qther member of the
genus, It has been taken in at least six stgtes, these
are: New York, New Jersey, Michigan, Minnesota, Arkansas

and Kansas,
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RHEUMATOBATES TENWIPES, MEINERT

Rh, tenuipes, Meinert Ent, Meddel., V. p. 7
| | 1895, .
Rh, tenuipes, Bergroth Ohio Natur, VIII., p. 381

- 1908,

Description according to Bergroth's key: "

"Mesonotum scarecely (male) or slightly (female)
broader than long, median yellow spot distinctly nar-
rower than pronotal spot. Mesosternum yellow with the
anterior margin and two posteriorly diverging bands
brownish black, diiated»gear‘the anterior margin.
Second maié antennal joint beneath at the base with a
small tuﬁercle bearing a fine hair (not visible when
joint is strongly deflected) the curved basal part of
the third joint onefhalf the length’of the Whole Jjoint,
the spongy pit occupying the apical half with a long
slender spine at its base, fourth joint scarcely shorter
than thifd, curved near the base and at‘the,extreme apex
With the curved spine on the basal half. Middle tibiae
in the male fringed with shori hooked“hairs on the inner
side, almost to the apex, Hind legs in both sexes
simple, straight and haifless,“; N N

Notes: The general farmyand»appearance«of this

species is very much like that of the.rileyi, Bergroth,
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except that the hind legs are normal. The third antennal
Jjoint is a little shorter and’the fossa or spongy pit
"occupies about one half the segment while in rileyi

it covers only a little more than the apical fourth the
tooth on the‘fdurth segment is eveh’nearer the base than
in rileyi variety paiosi,-Blatchle&. Except-for the
-ventral spine, the first segment is entirely free from
hairs and those on_the third,and‘fou;th segment are
much shorter and lighter. The macropterous male has the
pronatum expanded as in other winged members of the'
genus it différs‘however, in being distinctly longer than
wide, and in having about six or eight long stout blagk
hairs scattered over each side of the anterior region.
There are also é‘number of piﬁs on each side of the mid-
- dorsal line between the two hairy regibﬁs. The entire
costal margin of the corium bears a row o@ hairs, these
are about twice as long as those on-rilexi. '

Distribution:  The distribution of this species

is the same as that of rileyi Bergroth, with which it

often associatés. It has also been taken in Georgia,
Tyves: ~ One of Meinert's types taken by O,

Heidemann at Glen Echo, Maryland, ig in the Snow col-

lection Kansas University, Lawrence,
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RHEUMATOBATES IMITATOR UHLER

Hymenobates imitator Unler Proc, Zoo., Soc. Lon-
don, p. 2l4, 1894.
Rheumatobates bergrothi Meinert Int, Meddgl.

V. "p. 7, 1895,

Description taken from Bergroth's key.

"Mesonotum much broader than long. Second male
antennal'segﬁent with a'slénder spinevbeneath near the
base,,third-segment with a strong triangular tooth at
the basal end of the not dilated spongy pit, the lower
margin of the pit beset with stiff hairs, fourth seg-
ment much shorter than third, straight, unarmed, Mid-
dle coxae in the male not thicker than the hind coxae,
trochanter'many times smaller than the hind trochanter,
femora fringed with long hairs on the inner margin near
the base and apex, the remaining part glabrous, tibia
somewhat curved in the middle where they are thiqkest,
from the base to near the middlekfringed on the inner
side with short_curved hairs(then along a ghorter space
with long hairs. ”Hindrtroéhantera of the male exces-
sively incrassated, much broader and thicker than the
coxae‘and femora, armed withka stout spineﬂon thé upper
side, longly énd’thickly pilogse on the inner side,
femora incrassated’and curved with a strong toqth on the

upper side before the middle and a curved chitinous
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process on the inner side behind the tooth, near the
anex on the same side with another linear chitinous
process (apnarently made uo of hairs glued together),
tibia rather stout, slightly cﬁrved, the inner margin
with scattered hairé‘frOm the base to near the middle,,
behind the middle fringed with long hairs,"

Notes: This species is dimorphic occuring in both
the apterous and’macropéerous forms, First'described'

under Hymenobgtes>by Uhler, and later as Rh, bergrothi

by Meinert who described the apterous form as a new

species.
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Rheumatobates imitator var meimerti var new

Size: Male, length 2,7 mm, width 1,3 mm, female,
length 3,24 mm, width 1,3 mm, |

Color:  body velvety black or blackish brown above;
head dark bfown along the poéterior marging pronotum
with & large median rectahgular/yellowrspot, anterior
margin of spot almost as long as the width of the head,
posferior.margin shortef; mesonotum with a median yellow
spét varying in shape from diamond to obovate lying
closer to the anterior thannto the posterior margih;
a yellow spot lying above the acetabuia on_the posterior
margin of the messpleura; abdomen with a silvery bloom,
.condal two-thirds of the male comnexiva yellow, outer
margin of female connexiva yellow for almost the entire
length; entire ventral surface yellow except the anterior
margin of the mesosternum which is brown‘and the middle
abdominal segments which are light brown,

_Structural characters: Apterous male:

Head: distinctly longer than broad, three or fqur
long stiff hairs scattered along the lateral margins,

_Eggggx:m pron@tum, length .21 mm. a stout hair
directed backward from each late:alvmargin; mes@nbtum,
length .75 mm, with an indistinct median line, metan-

otum, length ,4 mm,
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Antennae: first segment tﬁe longest almost as long
és three and four together, thickened at the middle, base
and apex about equal in thickness, armed at the outer
under side at the middle with a brush of stiff bristles
glued together, and a group of similar hairs just behind
it, also>a group of éight'or ten stiff hairs on the
dorsal side at ﬁhe middle, Second segment very short,
half agaiﬁ_as long as thick, a little thinner than the
apex 6f the basal segment, the ventral base bears a
tubercle armed With/a brush of hairs glued together;
third segment long, strongly curved at the basal third,
armed at the angle with stout setae, thickened toward the
apical third which bears a pit or fossa, armed with stout
setae on the inner margin; fourth‘segment about»onej
third as long as“thg third, coated at the tip not con-
spicuously armed.

Anterior legs: coxae small trochanters enlarged

and ventrally expanded, femur thinher than first segment
of antennae, armed with a row of black seﬁae on the
ventral surfdce; tibiae about one-half és long as the
femora, also armed with hairs on the ventral surface
first tarsai segment very short, the two tarsal claws
prominent,

Intermediate legs: coxae large, almost‘as thick
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as long with a tubercle on the outer posterior margin
sﬁrrounded by hairs which close over it; trochanters small
bnlylslightly thicker than femui; femora slightly over

2 mm, long and of uniform thickness throughout its length,
unarmed except for & few hairs at the apex; tibiae 2 mm,
long only very slightlj sinuate, armed with short hairs
along the middle; tarsi about 1.7 mm. long the first
joiqtvabouf three times,as long as the second,

Postérior legs: coxae slightly longer than coxae

of intérmediate legs, but not as thick, with a small
tubercle on the dorsal pqsterior marging; trochanter very
large and‘globular 4 mm, thick, armed on the inner
posterior margin with a broad edged projection the edge
lying vertica11y, a denge row of long hairs, arising from
the inner side extend to the median body line; femur
thickened, almost as thick as the coxae, closely and
broadly joined to the trochanter without constricting,
curved at about the middle toward the median body line,
armed at the angle on the dorsal surface with a curious
clavate structure attached at about one-third of the
distance from its anterior end by means of a short stem
or bedic@l; femur mafgined on the outer sidebof,its point
~of attachment to this  structure by 8 Tow of stiff’hairs
diredted upward; a brush Qf long stiff bristles arise.from

the inner apical fourth, in the natural position of the
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legs these brushes cross each otherj tibia joined a
little before the apex of the femur on the outer side,
curved outward and thickened toward the apical third
then tapering to about the same thickness as the base,
about as long as the trochanter and femur taken together
armed dn the inner margin of the apical third of its
length with a row of hairs. Tarsi a little more than
half. the léngth of the tibiae, first segment about twice
as long as secbnd.

Apterodus femaie structural characters:

Head slightly broader than long with two hairs on
the lateral‘margins and one on either side of the base
of the tylus, two hairs directed forward froﬁ_therpos-
terior margin bf the eyes as in other species; pro-
notum with a hair on the lateral margin and the meso-
n&tum with three hairs on the lateral margins; outer
margins of the connexiva covered with long black hairs
for their entire léngth; anterior legs small, trochanters
not expanded as in the male, femora with é row of short
black setae on the outer side and a row of fine hairs
on the ventral side, iwo teng setae on ihe veniral side, -
two iong setae on the ventral side of the tibiae;.in~
termediate coxae with a tubercle surrounded by hairs,
femur straight with a row of very short black setae on
the inner margin; posterior legs straight femora slightly

thickened toward the apex tibiae about one-third shorter
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than femora tarsi one-half as long as the tibiae,
Notes: The male of this variety differs from

that of R. imitator Uhler mainly in the following

‘respects, The tibiae of the intermediate legs of
imitator are markedly sinuate with a short row of
long hairs_at about the middle with short hairs on

either side of these, 1In variety meinerti var new.

the'tibiae\are almost straight and only the short hairs
are present, The middle femora of imitator have a

row of long hairs at the base and apex while in var,
meinerti, the femora are entirely bare, In this
variety the clavate structure on the hipd femur projécts
about one-fourth of its length beyond its sﬁpporting
stem which is hot the case in imitator,

The females of imitator Uhler and var, meinerti
vér new, can be easily distinguished from all~otpersbin
the genus by the presence of thevhairs on the cpnnexig,
which are lacking in all other species. The female of
var meinerti has a comparatively’bioad dark band on
the anterior margin of the mesosternum, this band is
sharply broadéned opposite each -anterior coxa, thereb
is also a dark band marking off the middle acetabula{ 

Distribution: taken only from Aux Cayes Hayti.

Types:  holotype, apterous male, allotype ap-
terous female, paratypes"three apterous males and one

female, All collected by H., Nepperschmidt.
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REEUMATOBATES TRULLIGER BERGROTH

R. trulliger.Bergroth Bull. Brooklyn Ent. Soc.
p. 63, 1915.

'R._trulliger Blatchley Hem, of Zastern U. S. 1926.

R. trulliger Hungerford Biology of_Aquat. Hem.
North of Mexiqo. Kansas

University Sc¢. Bull, 1919,

Size: Male, length 2,6 mm, 2.8 mm, width 1 mm,
1.1 mm,
The original description is as follows:

"Color as in Rh tennipes Meinert, the pale losonge-

shaped spot on the ﬁ%%%% tﬂarrgvtﬁét%%%t of the pronotum

and the mesesternum belngkmarked With th lqng;tudlpal
black bands. Mesonotum of the apterous form in both
sexes somewhat broader than long. | o o

~ Male: The spongy fossa of the third antennal joint
accupying some what less_thanwthe apical half of the Jqlnt,

being distinctly longer than in Rh, rileyi but shorter

than in tennipes; fourth antennal joint somewhat shorter

than third, being conspicuously longer than in R. rileyi
but a little shorter than in R, tennipe, its spine placed
in the basal half but nearer to the'middle‘than to the
base., Legs much as in rileyi but with the following dif-
ferences. Middle femora perfectly straight, hairless from

the base to near the apex, where there are a few hairs
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on the inner margin, Middle tibia fringed with long
straight hairs on the inner side from the base to
beyond the middle, then with short straight}hairs;
Cﬁr%ed hind‘femora scarcely or slightly’thicker aﬁ
the middie)than at the base and apex, with very short
and tiny hairs along the Whole»inner‘margin. Hind
tibiae on outer side between middle and apex with a
distinct épine:and the apgx/filled with a very thick
tuft of rather long hairs,"

Notes: In addition to the characters given above
this SPecies»differs from rileyi Bergroth in having
remarkably fhick basal antennal segments, the vertical
thickness béing.ohe third the length of the ségment,

alSo the dorsal and lateral surfaces are‘free from

. hairs, The pronotum of the apterous form and the cor-

responding area of the macropterous form has short black
hairs scattered over the surface,resenbling tenuipes
Meinert in this respect. The pronatum is decidedly longer

and narrower than in rileyi but\not4as long as in

hungerfordi Wiley., The apical third of the posteripr
tibia is flattened to form a spoon shaped concavity with
a dense fringe of hairs cofeping the margins, The spine
between the middle end the apex referred to above is
composed of a tuft of long hairs glued togethef; in many

individuals these hairs have wither never been joined or
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. have become separafed and no longer appear as & distinct
spine, but only as a tuft of hairs somewhatllonger than
the adjoining ones.

Specimens taken in Arkansas are black with a
bluish blqom eXpeciall§ on the abdomen; the mesosternum
and the spots on the pro- and mesonatum'are very light
yellow, Specimens taken in Kansas are light brown with
-the éame color markings gi#en’above except that‘the
- mesonatal spot is somewhat smaller and less clearly

defyined,

Distribution: Georgia (type locality), Kensas

and Arkansas.,



28

" RHEUMATOBATES HUNGERFORDI WILEY

R. hungerfordi Wiley Can. Ent, LV, 1923

" Description after the original.

‘Velvety black, covered with a bluish-white bloom
except on head, pronqhﬁné with a large yellowspot oc-
‘cupying the entire length, duad;ate to twice as long
as wide with sides rounded; mesonatum With‘a large_
median yellow spot quadrate or diamond shaped in some o
species. Connexdévum of male yellow for at least half its
apical length, in female along outer half for almost its
entiré length, small yellow spot above intermediate
acetabula,

- Structural characters: Apterous male
. : . ; :

Head shorter than in rileyi Bergroth and tenuipes
V.Meinert, slightly narrower than iﬁ rileyi, Pronatum
long, longer than in any other species., Nearly twice as
long as that in rile i, but much narrower,kmesonatum# not
as broad as long. Antennae with the basal segment very
thick armed on the outer under side with a brush of hairs
glued together and just beneath with a scattered bunch

of coarse hairs. Second segment short, unarmed. Third
segment almost as long as first, strongly curved gf'basal_
helf, 1afge fossa oppit océupying nearly entire apical
half, and extending a little beyond ensertion of segment

four, Segment four as long as the third with a thick
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tooth just before the middle, bent owtward at the mid-
dle, apex curved back. Intermediate legs long and
slender, femux of uniform thickness throughout; armed
on‘iﬁner margin with a row of long straight hair df
uniform length, base and apex bare; tibia as in rileyi
with long straight hairs near the base and shorter
hooked hairs at the middle, apical third bare, Posterior
1égs; coxdvand trochantef Slender, linear; femur arched
as in rileyi, but not thickened and free from hair;
tibia joined to femur nearly at right angles, kAn-
gulaterly elbowed ﬁear”the’base, thickened and tufted
at the anglé with a stiff brush of hairs,

Notes: The macropterous form is very common.
This is a very slender species resembling trulliger

3Bergro£h in this respect,

Distributions recorded ohly from Texas and Utah,
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RHEUMATOBATES PRAEPOSTERUS BERGROTH

R, praeposterus Bergroth Ohioc Natur, VIII.

p. 379, 1908.

Originalbdescription:

"M@;é: head, promotum and‘mesonotum together
longer than. the rest of the body; first antennal joint
as long as the head, incrassated and compressed and
with a submedian spine on the upper and under side, the
apical part upturned with a tuft of hairs on the inner
gside of the tip, the upper margin élmost straight from
the base to beyond the mlddle, the lower margin angul-
arly dilated, second Joint inserted at rlght angles“
to the fore side of the apex of the first joint, third
joint shorter than the first with the short basal part
;narrower than‘the second joint, straight and linear
than moderately and suddenly incrassated, but not'dilated
and proceeding in a gentle curve to the apex, the curved
apical part occupying more than two-thirds of the joint
and provided on the posterior side with &a very shallowly
impressed spongy surface with some-stiffvhairs on the
ldwer.margin and a tdothlike prdjectibn at the baée,
fourth joint a little longer thén third,finsertpd'a;
right angles to the back side of the apex of_thevthird
joint, nnarmed, shortly pilose, recténgulaxly Curveq

not far from the base; fore femora very slightly thickened
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toward the base} middle femora aé long as hind femora
slightly incrassated and curvéd toward the base and
with a spine on ﬁhe inner side not far from the apex
and a very short acute spur on the same side immediately
before the apex, middle tibiae subsemicircularly curved
at the base, turning the convexity of the curve outward,
with a tuft of short hairs on the inner side of the tip
of the cuive, from which point to the apex the tibiae
are straight with some rather short straight hairs on
the outer side of the middle part; hind legs straight,
simple, three-fourths longer than the body, the tip of
the abdomen‘slightly passing the base of the hind femora
when they are stretched straightly backwards,

Female: head, pronotum and mesonotum together
- shorter than the rest of'thg body; antennae simple,
linear, the fifst‘joint aklitﬁle shorter than the head,
third joint a little longer than the first with a few
rather long stiff hairs in the inner»side near the
base and apex, fourth joint as long as the third; fore
femora linear; middle legs straight, simple femora longer
than hind femora, tibiae a little shorter than femora
and longer than tarsij hind legs as long as the body, the
tip of the abdomen reaching the apical fourth of the »
hind femora when they are stretched straightlj backwards, "

Notes:  the outstanding characters of this species

are the peculiarly joined antennae, the long fossa of



the third joint and the arched basal portion of the
middle tibia.

Digtribution: Guatemala Central America,
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RHEUMATOBATES CRASSIFEMUR ESAKI

R, crassifemur Esaki Ann, Musei, Nat, Hung.

XXIII. p. 148, 1926.

Original description is as follows: v

"Apterous form male: Body black or blackish brown.
Head blackish brown With a bluish-grey spot on the ver-
tex. Eyes dark gray. Antemnal black, with first joint
yellowish white, PronQtum black or blackish brown with
the central portion broadly yellowish white, Mesonatum
black or bléckish brown With:a large bluish gray spot
at the center. Metanotum»black or blackish brown, much
suffused with bluish gray., Underside of thorax black,
anterior énd intermediate acetabulae yellowish white
beneath, Anterior legs with coxae trochanter, and femur
except the'apexvyellowish whité. Intermediate legs
black or dark brown, trochanter and the base of femur
pale yellow posterior legs dark brown, coxa and basal
half of trochanter yellowish white, Abdomen above black
of blackish brown suffused with bluish gray; genital
segment, apical portion of connexiva, and posterior
margin of dorsal abdominel segment yellowish white,
Abdomen beneath black, with the sixth abdominal and the
genital segments yellowish white,

Head nearly as long as broad between the eyes,

Eyes moderately prominent laterally, Antenrae: first
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joint nearly és long as the head, mﬁch thickened at the
middle, not armed with long setae, second joint very
shorﬁ) third Joint a little longer than the second, but
thinner than the latter, foﬁrth jdint the longest, a
- 1ittle constricted at about one~third from thé base, and
vertically dilated at the apex, with a tuft of long stout
setae on the outer side at the base, Pronotum very short,
comﬁératively much shorter ﬁhan in rileyi or in tenuiges.
Anterior and poéterior mafgins modergtely sinvate,
MesonQtum somewhat broader than iong. ’Metanotum‘about
two-thirds the length of the mesonotum, Anterior legs
small, trochanter about twice as long as coxa, femur not
long, not'incraSSated, with a fringe ®f long hairs
inwardly, though sometimes much obscured, tibia about
equal to the half of femur in length, Widened_towards
the apex, tarsus’about two-thirds the length of tibisa,
flattened, first joint very small, Intermediate legs
strongly developed, coxa very large nearly as long as
thick, with a conspicuous tubercle on the outer side
near the apex, trochanter very large, a little longer
than coxa, femur very long and thick, nearly as long as
body, club-shaped, much incrassated near thé apéx»not
curved, not fringed; tibia much longer than femur, about
one and a half times as long as femur, much thinher than,

the latter, moderately taperihg towards'the apex, not
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fringed; tarsus nearly equal to half the lehgth of tibia
joint about twice as long as second. Posterior legs
comgaratively short nearly as long as inﬁermediate tibisa;
coXa nearly longer than thick; coxa almost globular at
the base with a conspicuous tuft of long stout setae
at the basal ¢orner, which is curved inwardly near the
middle, connected to the femur at a littlekafter the
base of tﬁe latter: femur ohe¢and a haif times as ldng
as trochanter, incrassated towards the base, with a
fringe of five or six stout setae on the apical half of
the superior surface; tibia long and slender, about one
and a half times as long as.femur, not armed; tarsus very
short, shorter than half the length of_the‘tibia, first
jointva little shorter than the second., Dorsal of ab-
domen flat, dorsal abdominal segments very distinct,
connexiva conspicuous, first dorsal genital segment,some-
what tube-like a little shorter than twice the 1ength“of
the sixth dorsal abdominal"segment, seéond dorsal genital
segment much shorter and narrower than the first."

Notes: The‘color of the female is much like that
of the male, except in specimens taken in Argentina which
have very little black and are a very;pronounced bluish-
grayk the female is flat and broad, especially»across

the abdomen,
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This species differs from R.esakii sp. new, in
having more massive appendages., The intermediate tibiae
are ébmeWhat longer and the brush is lacking from the
anterior end of’the posterior femora. It occurs in both
the.épterous and macropterous.forms.

Distribution: R, crassifemur Esaki has‘been taken

in Argentiné and Paraguay, South America.
Types: One female is in the Snow cqilection,
Kansas University, Lawrence. ‘Othe:s are inrHung. Nat,

Mus, Budapest and Natur, Hist, Mus, Vienna,
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REUMATOBATES KTLAGEI sp, new

Apterous form @ale:

Size: ILength 2,44 mm, width 1,2 mm,

Color: Dbody dark velvety brown; head dark brown
with lighter brown along the eyes; pr@notum with a large
rectangular lighter brown spot; mesonotum distinctly set
off from the pleurae by a black suture; intermédiate
ocetabulaé yellow below and at the apex abovg; metanot-

‘um and abdomen very dark someﬁimes covered with a
silvery blobm, the genital and sométimes the pregenital
vségment yellow; basal antennal segmeqt yellow, second
segment brown third and fourth‘black; Acetabulae of

the nrothorax, coxae, trochanters and basal three-fourths
. of anterior femora”yeilow;'coxae; trochanters and base of
femora of intermediate legs &ellow, with black areas at
the apnices of the’coxae and torchanters; coxae and basal
half of posterior legs yellow, remainder of leg black,

Structural Characters

Head:  quadrate, as broad as long, lightly tapering
antériorly, tylus very prominent, a stout hair between
the eyes and the base of the antennae, two hairs‘directed
forward fromythe poste:ior margin of the eyes, The beak
is smooth and hairless.

Thorax: vpronotum short as in crassifemur Esaki,
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meéonotﬁm sharply defined from fhe pleurae, length and
width equal (.62 mm,), metdnotum a little more than half
as long as the'mesonotum.

Antennae: basal antennae segment as long as the
head including the tylus, slender, much thinner than
the femur of the anterior legs, not or hardly thickened
at the middle, unarmed; second segment very short about
‘as thick as it is long, with two fine hairs on the outer
marging third segment thinner and about oné and one-
half times as long as the second with two hairs on thé:
inner marging fourth segment as lohg as the‘first,
curved outward in a regular arc, basal third thin and
apical two-third flattened laterally, apex pointed,
but not hooked, armed‘with a few hairs scattered around
" the middle of the segment.

Anterior legs: anterior legs as in R, crassifemur

Esaki with the apical half of the tibia expanded a little
more, The ventral row of hairs on the femur extending 
over the basal third and apical third, the median third
bare, hairs at the base very long,

Intermediate legs: coxa large, hairy at the apex,

tubercle present, trochanter comparatively longer than

in crassifemur var esakii var, new, also hairy at the

apex, TFemur not as greatly incrassated as in crassifemur
Esaki and armed bnly with three or four stout setae

near the base, Tibia about one-fifth longer than femur,
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armed with a row of hairs at the apex, tarsus hairy at
the base, basal segment a little longer than the ter-
minal segment,

Posterior legs: posterior legs slightly longer than

in crassifemur var, esakii var. new, base of trochanter

thickened, but not globular as in crassifemur Esaki,

the tuft of stout setae at the upper basal corner much
lighter and shorter and not bent, two tufts of setae .
at the ventral base, a heavy ventral tooth a little beyond
the middle, The trochanter is attached a little beyond
the base of the femur, femur abdut one and one-half
times as long as the trochanter, bowed and flattened
laterally,'armed with a shbrt stout tooth on the anterior
end and with a brush of long stout setae just beiow the
‘tooth directed forward to the middle of the trochanter,

a comb of short stout setae on the’innérkvent?a; edge
onposite and somewhat beyond the point'of attachment to
the t}oqhanter. The inner surface of the apical third

is concave and has a fringe of hairs on each edge at

the apex,

Description of'Apterous female:

'Size: Length 3 mm, width 1,4 mm, »
Color: Body dark brown or black with bluish bloom

on the mesonotum, metanotum, -pleurae and dorsal surface

of the abdomen, Head black with brown posterior and
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lateral margins. -Pronotum with a broad'médian light
brown spot. ConnéxiVa bléck except at the apex which
is tipped with light broﬁn. Firstgenital segment is
brownish yellow with a black anterior margin, last seg-
mént black. First, second and basal half of third an-
tennal segment yellow, apical half of third and fourth
black; Coxae, trochahtera, femora and sometimes the
base of the tibiae of fore legs light yellow, joint
between femora and tibize black, apical half of tibiae
and tarsi black, Coxae, torchanters and basé of femora
of 1ntermediate"and posteri@r legs yellow, remainder
black. Under side of head, prosternum and anterior
helf of mesosternum dark yellow with two divergent brown
bands, abdomen light brown, pregenital segﬁeﬁt yellow
on the‘posterior’margin.

Structurel characters:

Body much flatter than in the male-also broader and
very spindle shaped. Head less ungular at the corners
than in the male, antennae slender, fofmula 25:8:20:50.
Fourth joint slightly thickened toward the apex, four
or five setae scattered around the third segment, fourth
jolnt with one dorsal setae at a little beyond the mid-
dle. Pronotum very short, mesonotum four'times as long
as the pronotum, metanotum about 6ne—half as long as the
pfonotum and mesonotum togéther. Anterior legs as in

cragsifemur Esaki but with a ventral row of long white
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hairs on the femur, three‘or four long setae on the
tibge. Intermediate lege long and. slender, coxa well
developed trochanter somewhat thicker than femur,
tarsus very slender, & little more than three-fifths

as long a&s the tibia. Posterior 1égs one-half as long
as intermédiate legs, femur as long as tibia and tarsus
taken together, tarsus less that one-half the length

’ of the tibia, basal joint a little shorter than apical
~joint.

Notes: The male of this species differs from R.

crassifemur Esaki and its variety esakil var., new, in

being decidedly more spindle shaped. The eyes are not

as parallesl, being closer together in front. All ap-
pendages are much more slender except the femur of the
‘anterior legs whigh'are élightly thicker. The first
segment of the antennae, instead of being thibker £han
the anterior femur is hardly twofthirds as thick. The
aplical two-thirds of the fourth segment is almost unarmed.
The length of the middle femur compared po the tibia is
as 5 1s to 4 much more nearly equal than the 3:2 ratio

given for crassifemur. The posterior legs are longer

and more slender than those of either crassifemur or
its var, esakii, The tooth on the protruding base of
the femur is greatly reduced and the brush below it is

absent in both crassifemur and its variety esakii,

The ventral tooth of the trochenter in this Species is
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about twice as large as that of crassifemur var, es-

'sekil. The brush on the inner basal corner of the
trochﬁnter is also much lighter in this specles; it
is straight and much thinner not meeting across the
abdomen when the legs are parallel,

R. crassifemur Esakl, its variety esakii var. new,

and R. klagel sp. new, form a distinct group in the
genus as they have charactérs in common that the other
speciesAdo not have. The relative lengths of the an-
tennal ségments are entirely different as are also the
segments of the posterior tarsi. In all other species
the third antennal segment is at least as long as the
fourth segment, while in these species the ihird seg-
ment is only about one~fourth as long as the fourth
segment. The spongy pit of the third segment present
in a fully developed form in the other species is

entirely lacking in crassifemur and klagei with merely

an indication of it in crassifemur variety esakii,

Distribution: Taken only from the type locality

. on the Solimoes River,‘AmaZOnas Brazil, South America.
| Types: Holotype, male. Allotype, femalé,ﬂn
Paratypes, many males and fémales. All types are ap-
terous. (The macropterous form is unknown;) Types
deposited in the Snow collection Kansas UniverSity,

Lawrence,
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RHEUMATOBATES CRASSIFEMUR var, esékii

var. nev,

Description of Apterous male:
| Size: Male, length 2.5 mm., width 1.2 mm.

Color: Body brown or blackish brown, head with
lighter brown along the pésterior margin and the mar-
gin aiOng thé eyes, eyes black 1ndistinctly.mottled
with brown; pronotum with a light brown sometimes
yellow rectangulér spot; middle acetabula yellow, dor-
sal half sometimes black, genital segment yellow, in
some species’the'pregenital and the connexiva of the
last three abdominal segments are browniéh yellow.

In the lighter species the posterior half of the ven-
tral side of the abdomen is yellow, coxae trochanters
and basal three-fqurths‘of anterior legs yellow,.coxae,‘
trochanters and base of femora of intermediate legs
yellow, sometimes the'cpxae are blackish brown, coxae
and basal half of tfochanters of posterior legs yellow.

Structural characters;

Head: Quadrate, slightly longer than brbad;
between the eyes, a prominent hair between the eyes
and the base of the antennae, four or five short hairs
on the margin near the eyes. Two hairs extending
forward from the posterior surface of the eyes.

Thorax: Pronotum comparatively short about .2 mm.
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long. Width and length of mesén@tum equal (.67 mm.),
a di§tincb suture separating at leas£ the anterior
pqrtion of the mesonQtium and the mesbpleura. Meta~
notum slightly more ihan half as long as the mesonotum.
Antennae: Basal segment as long as the head,
greatly thickened at the middle, much thicker than the
anterior femur, unarmed. Second segment véry short, as
thick as it is long with two hairs on the outer side,
more or less geniculately joined to the first segmant,
Third segﬁent 1onger, but thinner than ihe second with
two hairs on fhe inner side. Fourth segment much the
longest, one~third 1§nger than the first and almost as
long as the first three taken together., Basal third
-thin with & sharp pointed clavate spine attached lateral-
ly at the extreme bése, apical third dilated vertically
toward the apex then sharply constricted into a recurved
hook. Dorsal margin of dilation fringed with a row of
very stout setae dedreasing in length tqward the apex.
Three smaller setae near the middle of the segment.
The whole segment is bowed outward.

Anterior legs: As in crassifemur except that the

femur is slightly thickened a little beyond the middle,
the ventral fringe of hairs is quite sparse, broken in

the middle and developes into two rows toward the apeg.



Intermediate legs: Strongly developed as in R.

cressifemur, coxa very large with a tubercle on the

outer apex, trochanter much larger than the base of
the femur loosely joined to the coxa. Femur club-
shaped, with a row of stout short.sétae'along the in-
ner margin. Tibia one-fifth longer than the femur,
unarﬁed except for a few hairs ai the apex. Torsus
hairy at the base, first segment about twice as long

as the second.

Posterior legs: ;As in crassfémﬁr but somewhat
longer than the intermediate'tibia. Coxa twice as
long as thick. A small tooth directed downward from
a little beyond the middle of the ventral surface of
the trochanier; trochanter articulates dorsally a
little beyond the/bése of the femur; a comb of very
short stout setae an the inner’ventral margin near the
base, and a fringe of hairs on the dorsal apical third,

Notes: The general shape and appearance of this

species is about the same as that of R. crgssifemur

Esaki, It differs, however, in the following manner:
the middle tibia instead of being one and one-half
times as long as the femur is only one and one~fifth
times as longs The femur of the fore leg is somewhat
thickened and the row of hair on the posterior margin
is not continuous,lthe middle being bare. The fourth
antennal segment of crassifemur is howed outward

regularly to the tip while in crassifemur var. esakii

45
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var. new, the tip is sharply and almost completely
recurved. The fringe of long stout setae near the

apex of the fourth segment is absent in crassifemur.

The description of crassifemur does not_indicaﬂe the
presence of the tooth on the ventral margin of the
trochanter. The hind legs instead of being nearly as

long as the middle tibiae are somewhat longef.

Distribution: All specimens in the collection
were taken from the Swolimoes River, Amugonas Brazil.
Types: Holotypefapterous male; paratypes three
apterous males all taken at the locality glven above
- in association with R. klagei sp. new, Collected by

Klages.
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A COMPARATIVE STUDY OF THE GENTALTA

OF SOME MALE GERRIDAE

In recent years the genitalia hawve begun to
play an important part in taxonomical work. At the sug-
géstion of Dr. Hungerford that a study of the genitalia
of Rheumatabates might'be of value especially if made a
comparative one with other members of the family the
following brief treatment of a number of selected genera
and species fesulted.

The so called Hemipterous orders are among
the last of thé more common orders of insects to receive
. the attention of morphologists and‘taxonomiéts in their
attempt to homologize the various structures and append-
ages of the male'genitalia.

The first substantiai contribution to our
knowledge of the genitalia of Hemiptera was a paper by
David Sharp on "The Structure of the Terminal Segment
of the abdomen in some Male Hemiptera," which appeared
in 1890. 1In this paper he described and illustrated
the genital segﬁent of numerous species of Pentaiomidae.
However as polnted out by Singh Pruthi and othér mor-
phologists since that time his conslusions were erron-
eous in several respects. He did ndt recognize the

true interreiationship of the several parts of the
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aedeagus. He considered the phallosoma, which he call-
ed the "theca" as merely a protective covering of the
aedeagus proper. Cioser examination would have shown
the two to be a continuous structure and capable of be=-
ing evaginated. He credited the parameres which he
termed "latebal appendages" with being merely protective
orgéﬁs_ﬁhose function was ﬁo serve as feelers to proper-
1y direct the aedeagus during copulation, and considered
it improbabié that they are clasping organs. Sharp was
struck by the great differences between homologus struc-
tures, so much so in fact that it seemed increditable
to him that'spegies'closely related systemactically
should have common ancestry.
In 1895 Peytoureau, in his paper "Contribution

a l'etude de la Mofphologie de 1l'armure genital des In-
sects" gives the results of his examination of Velia
currens (Veliidae).' Hé seemingly accepts Sharps con-
clusions without question as he too considers the
phallosoma as a distinct structure from the rest of the
aedeagus and like Sharp failed to mention the basal
plaﬁes at all.

, In 1899 Heymans first investigated the em-
bryological deveiopment of the genital segment.

Berlese, in 1909 was the first morphologist

' to study the genitalia in greater detail and was the

first to describe and figure the basal plates. ZEven he
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- however, confuses them with the parameres in certain
instances.
In 1922 Christophers and Cragg gave an

excellent description of the basal plates in their pap-

er on the genitalia of Cimex lectularius in referring
to itbas a "circumphallic chitinization encircling the
base of the“phallosoma and usually forming a bed for
its reception ....... from this the whole organ is slung."
In the same year Raymond Poisson investigat-
ed the chitinous structures of the aedeagus in an endeav-
orvto determine their value as specific characters in
taxonomic work. He considered the genitalia as arising
from the'eighth abdominal segment in which he is now
generally believed to be in error. In 1924 he published
hié work "Contribution a 1l'etude des Hemipteres Aquati-

"

ques, inéludingvsome of vérious species of Limnotrechus,

Hygroireohus and Velia.

The most important contribution to our know-
ledge of the genitalia of Hemipters and Homoptera, es-
pecially the former, appeared in 1925 when Dr. Hem Singh
Pruthi releaged his work on "The Morphology of the male
genitalia in Rhynchota," For the first time detailed
descriptions and drawings of the male genitalia of re-
presentatives of all the families and most of the sub-
families were made. However a paper covering so large

a field must necessarily be brief at some points and his
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treatment of the Gerroidea group is one of thése. His
desgriptions are brief and his drawings lack the neces-
sary detail to make them clear and comprehensive.,
Singh Pruthi's work has done more to place the morphology
of the male genitalia of these two orders on a firm and
workable basis and to unifyvthe terminology than has any
other. |

In 1926 Fkblom's “Morphology and Biology of
the Swedish Families of Hémipiera-Heteroptera" appeared.
In this paper six families are tréated among these are
the Hydromeﬁridae, Veliidae and Gerridae. This paper 1s
contemporary with the one by Singh Pruthi, consequently
neither one could benefit from the work of the other;
there is therefore not the uniformity of terminology of
homologus parts which there otherwise migpt have been.
Parameres and copulation hooks are synonymous terms, as
are basal plates and lever. Ekblom refers to the whole
aedeagus as the penis and calls the endosoma the éwell
body. Neither one definitely names the chitinous piecesv
in the endosoma merely referring.to them as chitinous
thickenings. |

Tt is often quite difficult to determine
the exact number of abdominal segments in an insect,
which in turn makes it difficult to tell with any degree
of certainty from which segment the genitalia arige. It

is now generally supposed that there are ten abdominal
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segments in Hemiptera, and that the genitalia arise
from the eighth and ninth; the tenth bearing the end
of the alimentary canal,

. The external genitalia are composed of the
aesdeagus and'the parameres. The aedeagus is an evagina-
tion of the intersegmental membrane of the ninth and
tenth segments, or to be more exact the ninth and tenth
sternites.r‘lt is therefor a tubular structure continu-
oué with the'body wall, having numerous appendages and'_
chitinbus thickenings, terminating in a gonopore through
which the ejaculatory duct pours the seminal fluid.

The attachment of the aedeagus to the abdomen is strength-
ened by the basal plates. This is a stirrup shaped
gtructure composed.af two tfiangular chitinized sclerites
which have bedome fused at their base, The basal portion
of the aedeagus lies cradled in the basal plates when in
the resting position. These plates also serve as a point
of attachment for powerful muscles which assist in pro-
tracting the aedeagus duriﬂg copulaﬁion. Ekblom observed
é definite relation betweeh the basal plateg and the
ninth sternite as they lie close together and both form
a basal support for the aedeagus, when the stefnite is
small the basal plates are well developed and when the
sternite 1s large the basal plates are less strongly de-

veloped,
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The parameres are a pair of appendages 1ly-

- ing on elther side of the aedeagus, attached to the
apices of the basal plates'on their innér gide and to
the abdominal wall on thei} outer side, The size of the
paramerés varies greatly, in some species they are very
1argé and may be covered with haifs, in other they are
quite rudimentary and may even be entirely absent as in
Rheumatobatés. When sufficiently developed they serve
as instruments to grip the female during copulation.
Ekblom states that they are also used to pry open the
genital valvés of the female.

The aedeagus lies in a cavity or genital
chamber with the basal end caudad and the distal end
pointing cephalad,’the basal end as stated above rest-
ing oﬁ and partly surrounded by the basal’plates. Dur-
ing copulation the aédeagus is raised upward and béck-
ward then down and forward transcribing almost a com-
plete circle., This is accomplished by the.contraction
of the muscles attached to the base of the aedeagus and
by contraction of the abdomen cauging the body fluild to
exert pressure upon the organs in question. <Covering
and protecting the aedeagus from above is the last ab-
dominal segment bearing the anus and forming the anal
lid. In some caseé the anal 1id has an under flap prob-

ably formed by the tenth sternite, In the normal resting
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position the whole aedeagus and the parumeres are
protected and completely hidden from view, The

only visible structures are the anal 1id, its under
flap when present and the ninth sternite which curves
up to meet the anal lid.

Thé‘aedaegus’ié divided into three parts, the
phallosoma, the endosoma aﬁd the conjunctiVu which
lies between the other two. In the resting position
the phallosoma surroundéAand encloses the endosoma
and conjunCﬁiVa, its base is attached to‘the basal
plates and communicates.withvthe'body cavity through
the busal foremen. The Phallosoma is usuully some-
what barrel shaped, open at the distal end thorugh
which the endosoma is extruded. The degree and
manner of chitinizatlion varies io some extent. It
never bears any appendages, but serves as a base and
protective covering for the fest of the aedeagus.,

The conjunctiva joins the phallosoma té the
endosoma being connected with the distal end of the
formér and the basal of the latter. In the resting
position it serves as a lining betweeh the two, ahd
is of course turned inside out. It is always mem-
branous except thet either end may some times be
slightly thickened. Like the phallosoma itAnever'
bears any appendages{

The endosome is the distal portion of the
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aedeagus and 1is- the most complicated of the three.
Injihe resting position it lies within the other

two regions, the end often protruding beyond the
mouth of the phallosoma. In the larger Gerrids the
end is prolonged'into a curious duck~bill shaped
chitiniiaiion almost as long as the endosoma itself.
The endosoma contains four appendages which we shall
call: (1) the medisn dorsal shaft, (2) the median
ventral shaft, and (3) a pair of 1atebél plateé.

The mediah.dorsal shaft is a heavily qhitinized
structure iying close to the dorsal wall of the endosoma:
for the greater part of its length. Its shape varies
greatlj in the '‘different species usually, however, the
ends turn down and may be forked and thickened.

The median véntral shaft artiéulates with the
anterior end of the dorsal shaft and is in some cases
80 éompletély fused as to appear continuous. Like the
dorsal shaft it also varies greatly with the species,
being broad and membranous as in some of the Gerris
species or it may be slender and heavily chitinized

as in Trepobates. The median ventral shaft appears

to carry the ejaculatofy duct.
Lylng close to the median lateral Walls is the

pair of 1nterul plautes., These are chitinized structures
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sometimes having the appeurance of shafts und some-
times appearing as broad plates. Their point of
attachment does not seem to be eonstant. In most
species they fasten to the posterior end of the
median dorsal shaft; in certain species of Gerris
‘they seem also to be fastened to. the "endosom at their
othér end. In Rheumatobats they seem to have no
definite point of attachment.

In meking the dissections the specimens were
first cleared in caustic potash., Because of the
minuteness of the genitalia-they were placed in
glycerin and dissected with the aid of transmitted
light., The drawing were made foom a lateral view
after tﬁe aédeagus had been turned out of its chamber
énd pointed directly backward, The dorsal views were
drawn slightly from the left side to prevent the
ovarlying structures from obstructing the view of the

lower.
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Trepobates pictus H. Sch. Plate IV Figure 4

Parumeres well developed, tapering toward the
apex ﬁhich is curved upward, flatténed only at the
base. Basal plutes not heavily chitinized except
at the apices and at the point of attachment to the
phaiiosoma where the chitinization continues as a
keel almost to its mouth; Area around the mouth
thickened somewhat, especially laterally.'.Conjunc;
tiva with a narrow sagittaﬁe granﬁlaf patch near
'the phallosoma, otherwise quite membranous. Endosoma
élso membranous except at the very end which is some-
what thickened. Median dorsal shaft well developed,
recurved at the posterior end for almost one-third its
length, not thickened or expanded; anterior ehd fur-
cate, branches widely separated, curved down then back.
Median ventraflé:%ule and chitinized, artlculatlng with
the dorsal shaft between the tips of its branches

and extending anterlorly as far as the shafts’ then

doubling back half thelr length.

Metrobates sp. Plate .V, Figufes 1&2

The parameres in this species are strikingly

large. In the resting postition they curve up over

the aedeagus, being flattened and curved toward the
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dorso-medial line, to give ample room for that organ,
greatly diflated toward the apex. Basal plates well
| developed and heavily chitinized at the apices where
they join the paramerés. Phahlosoma uniformly
chitinized slightly thickened where it joins the
basal plates. Conjunctiva very membranous. Endosoma
membranous except for a large area on either side
whidh is heavily chitinized and hides the lateral
plates from view. The median dorsal shaft is cur~
iously formed in that the anterior end is trifurcate
forming two auricular structures and one median branch
direétly'continuous with the shaft. The posterior end
is curvéd downward ending in a slightly recurved hook,
not enlarged or expanded. Articulating with the an-
terior end of the dorsal shaft are two triangular
plates which probably form the bése‘of the greatly
reduced ventral shaft., Lateral vlates largé, ovoid
‘and thin, the ventral half is bent outward along the

longitudinal axis,

Gerris Fabr.

The species of this genus examlned vary remarkably.
As mentioned above the parameres are present, but

hardly of sufficient size to be functional, In some

specles as in marginata, only the lower half of the
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phallogoma is chitinized, the upper half being
membranous. In orba as well as in some of the

other larger species the end of the'endosoma is
greatly extended and expanded. The dorsal shaft is
always furcate at the anterior end and usually thick=

ened or broadened at the posterior end,

Gerris marginata Say., Plate If, Figures 3 & 4

Parameres vefy short and stubby, basal plates
strongly developed and heavily chitinized. " The
phallosoma is remarkable in that only the lower half is
chitinized, the upper half being membraous giving the
reglon a boat-like appearance. To compensate for the
lack of protection affdrded by the membrahoué portion
the upper half of the endosoma is heavily chitinized.
This arrangment is unusual, The‘conjunctiva is mem-
branous. The dorsal shaftAis'cdmparatively slender,
furcate at the anterior end. Ventrél shaft has two
'chitinized,ribs running the whole length and is not

~ membranous as in some members of this genus.

" Gerris gillettei L & S. Plates V. Figures 7 & 8

Dorsal shaft almost as broad as in buenoi, fur-
cate at both ends, anterior and posterior ends quite
similar in appearénce. Anterior fork somewhat thicker

and longer. Ventral shaft broad with the sides turned
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up forming a trough but with the posterior end thin
and flattened. Lateral plates long and slender.
Parameres very small, Basal plates moderately dev-

eloped.

Gerris buenoi Kirk Plate "¥. Figures 5 & 6

Dorsal Shaft'very broad, developed into a broad
thick head at the posterior end; Ventral shaft
~articulating well up in the fork of the dorsai shaft,
two ribs as in marginata but not so‘heavily chitinized.
Lateral plates very broad distinctly joined to the
posterior end of the dorsal shaft, much larger than

in any other species examined. Parameres and basal

plates as in gillettei,

Rheumatobates Bergroth

The genitalia of this genus differ from the
others exemined in severai respects. The most notgble
feature is the absence of the parameres. The shafts
'do‘not existias twb separate pieces, but are’completely
fused so that no joint is perseptable, The dorsal .
shaft does not extend so far caudad. The ventral
shaft is long and slender and in some species ter-
minates in a léng slender coiled thread. The‘endosomé
instead of openiﬁg on the ventral side opens at the
extreme end with the coil, when present lying just

outside the mouth.
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Rheumatobates rlleyi variety palosi Blatnhley
) Plate VIV Figures 1 & 2 ,

~*Parameres,absent, basal plates well developed,

| Phéllosbma¢only iiéhtly chitinized. Conjunétiva has
chiﬁinous granular thickenings where it meets the
endosoma othevw1se it is very membranous. Endosoma
Wlth a chltlnous thickening on either side., Dorsal
shaft divided except for a short distance near ﬁhe
posterior end whiéh isvdialated into two broad lamele
late étrﬁctures. The ventral shaft is prolonged 1nto
a coiled thread which when extended is about four
times as long as the whole endosoma. Lateral plates
well developed about twice as long as wide, These
plates lie in a vertical plane just outside the

expanded base of the dorsal shaft.

Rheumatobates hungerfordi Wiley Plate YI.
Figures 3 & 4 ‘

Para;eres absent, basal plates well developéd,
A,bﬁt not as heavily chitinized as in rileyi, Dorsal
shaft divided as in rileyi. The expanded lamella
of the posterior end distincly tr;angular and much
smaller. The coiled thread of the ventral shaft

somewhat shorter. The lateral plames'are ovoid and

tepering toward the anterior end.
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Rheumatobates trulliger Bergroth Plate “VI.
. Figures 5 & 6
This species 1s closely related to rileyi and
hungerfordi; it differs from them in the shape of the
expanded area of the dorsal shaft which is sharply |

angled "as in‘hungerfordi but not triangular and much

smaller than in rileyi. The late plates are rec-
tangular and about twice as long as broad. The coiled
thread is about twice as long as in rileyi,

Rheumatobates klagli n. spe. Plate "VI.
Figures 7 & 8

Parameres absent, Lamelle of the dorsal shaft very
narrow and not angled. Bent cephaled dorsal shaft
divided as in other specles of this éenus. Lateral
plutes greatly reduéed very narrow. The ventral shaft
. 18 not prolonged into a coiled thread, the shaft ex-

tends only to the mouth of the endosoma.



. PLATE I,
Fig. I. R. imitator var, meinerti var. new. Nale,

Fig. II. R. imitator var. meinerti var. new. Female.

Third and fourth antennal joints missing.

Fig. III: R. trulliger Bergroth. Muale,






PIATE II,

Fig. 1I. R, klagel sp. new, Male,
Fig. II. - R, klagei' 8p. new, Female.

Fig, III., R, cragssifemur var. egakil var. new, Male,
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PLATE IIT; -

I. Trochanter and femur of right posterior leg

of R, imitator var. melnertl var, new. ﬁale.

II. Trochanter and femur of right bosterior. leg

of 3. klagel sp., new , male

III. Trochanter and femur of right posterior leg

of R, crassgifemur var, esakil var. new, male

IV, Right antenna of R. crassifemur var esaki var.new.

Male.

V. Left antenna of R, klagel 8p. new . .ale
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PLATE IV

I 'Gerris orba "The eﬁdosoma hasg béen removed from‘the'

phallbsoma and the shafts and lateral plates are

‘somewhat extruded, in the normal position these

,structures abe completely enclosed by the endosoma,

2. Dorsal view of shafts and plates of Geryis orba .

3. Dorsal view of the curiously expandea tip of the en’

endosoma.

4, The genitalia of‘ﬂrepbbates pictus H. Sch., In the

normel posltion the endosoma lies within the phallo-

soma and ﬁhe whole swings forward resting between

the parameres covered by the tenth tergite,

5. Dorsal Tlew of shafts and plates of T, pictu .

IX.
.X.
b‘po

pr.

Ninth segment of the abdomen.
Tenth segment of the abdomen.
Basal plates or lever.

Parameres,

vh. Phallosoma.

cl.

end,

ejd.

ds.
v8'

1lp.

Conjunctiva.

Endosoma.

bEjaculatory'dUCt.
,Dofsal shaft.
" Ventral shaft.

Lateral plates,






PLATE V

Figs. 1 and 2, Metrobates sp.

Figs. 3 and 4 (Cerris marginata Say.

Figs., 5and 6. Gerris buenoi Kirksldy,

Figs. 7 and 8. Gerris gillettei L, and S.

ds. Dérsal shaft,
VS Ventral shaft.

ip. Lateral plates.
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Figs,

Figs,

Figs.

1 and 2,
% and 4,
5 and 6.
7 and 8,
ds.

V8.

1p. '

-PLATE VI

Rheumatobateg rileyl var, palosi Blatchley.

Rheumatobages hungeffbr@i Wiley,

Rheumatobates trulliger Bergroth,
Rheumetobates klagei sp. new,
Doréal shaft.

Ventral-shaft.

Lateral plates.
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